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Abstract

The 1973 Raising of the School Leaving Age frontd 86 has been used to identify returns to years’
schooling. However, because the first set of “hstikes” exams are taken in the UK at age 16, the
reform affected the proportion with qualificatioras well as schooling length. In order to shedtligh
on whether the returns reflect the extra lengtbatiooling or the increase in qualifications, weleip
another institutional rule — the Easter LeavingeRulwhich we argue only affected the probability of
obtaining qualifications (and not the length of aaling). We find sizeable returns to academic
gualifications — increasing the probability of emyhent by 40 percentage points — and our results

suggest that qualifications drive most of the me$suo education.
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1. Introduction

It is well known that identifying thecausal effect of education on labour market outcomes is
problematic given the endogeneity of schooling céoiChanges in compulsory schooling laws,
which occurred in the UK in 1947 (when the schaalving age changed from 14 to 15) and 1973
(when it increased again to 16), are natural caeglfor instruments and have been widely exploited
(see Harmon and Walker, 1995, Devereux and Hatp2Grenet, 2009, for earnings effects and
Silles, 2009, Clark and Royer, 2010, for effectdenlth outcomes). Typically, estimates focus @n th
returns to the length of schooling. However, radime school leaving age, particularly from 15 & 1
affected not only years’ education but also thebphdlity that people left school with qualificat®n
since in the UK the first set of “high stakes” exathat lead to nationally-recognised qualifications
are typically taken at age 16. The extent to whiahestimated returns to raising the school leaving
age reflect the benefit of an increase in lengthsdfiooling, or the returns to gaining specific
gualifications is unclear. Yet this is crucially portant to policy-makers. For example, the school
leaving age is planned to increase again in thérdi 16 to 17 in 2013.The issue is whether thig wil
raise employment and wages among those affectedh Wie second set of high stakes exams is

typically taken at age 18.

The aim of this paper is to shed light on what ekiveturns to increased education — whether tkere i
a benefit to increased years of schoolpeg se or whether qualifications are key. To do this, we
exploit another institutional rule — the Easter \ing Rule (ELR) — that determined exactly when in
the school year people could leave school. Rattar being allowed to leave on the day of reaching
the minimum age, children faced one of two posdid&ing dates — the end of the Easter term or the
end of the summer term — depending on their bisthBaecifically, those born betweeti September
and 3% January could leave at Easter while those borwesei £' February and 31August had to
stay until the end of the summer, exam-taking téffa.show that after the school leaving age rose to
16, the age at which the first set of high stakesyes is typically taken in the UK, late leavers ever
significantly more likely to obtain academic quil#itions. We exploit this discontinuity to identify
the effect of qualifications on later labour marketcomes. We then compare these estimates of the
effect of qualifications using the ELR as an instemt with estimates of the effect of qualifications
using the 1973 Raising of the School Leaving AgeSRA) as an instrument. Since the effect of the
RoSLA will also include any additional effect framcreasing the length of schooling, this allows us

to say something about whether what matters igfopaions or years of schooling.

The plan of the paper is as follows: the next sectliscusses related literature on estimating metur
to education using RoSLA as well as studies thatehattempted to estimate the returns to

gualifications directly. Section 3 discusses thsiintional rules, and our empirical strategy, iore



detail. Section 4 describes the data, while sediigmesents the main regression results. Section 6

concludes.

2. Related literature

Our paper is related to two existing literaturessti-a number of papers estimate the returns to
education in the UK by exploiting changes in thieagd leaving age. The majority employ variants of
the traditional Mincer human capital earnings fiorctin which education is measured in terms of
completed years of schooling. Very few of thesalists explicitly consider the extent to which the
increase in qualifications matters. However, askh@v below, raising the school leaving age from 15
to 16 had a big effect on the proportion of pedpkving school with any academic qualifications
since the relevant high stakes exams are typitakgn at age 16. There is a second literature that
does focus on quantifying the returns to specifialifications or equivalent levels, especially le t

UK context. We briefly discuss both in turn.

Harmon and Walker (1995) were the first to exptbiinges in the minimum school leaving age in the
UK to identify the causal effect of increased ediaraon wages. They exploited the 1947 increase
from age 14 to 15, affecting school cohorts fro33®nwards, and the 1973 increase from 15 to 16,
affecting cohorts born fron™September 1957 onwards, to derive instrumentaims estimates of
the return to years’ schooling. They estimatedrgelgositive return of 15.3 per cent, but since/the
did not control for cohort effects, this estimateymbe upward-biased, capturing the effect of
increasing education among successive cohorts andflating the actual return to one single
additional year of education. A second potentialogon is that the estimates derived from school
leaving age reforms provide a local average treatnedfect (LATE) that may be limited to the
specific group of compliers, making interpretatiohthe Harmon and Walker estimate potentially

problematic since it combines the effects of twaviag rule changes.

In order to sharpen the estimate of the wage retuthe additional education induced by the 1947
increase in the minimum school leaving age, Deverand Hart (2010) employ a regression

discontinuity design allowing comparison of wagesthe cohorts born just before and just after the
law change. Using data from the General Househaldey (GHS), Devereux and Hart estimate a
return to education for men of approximately 6 pent for weekly earnings. Using the larger and
more accurate New Earnings Survey Panel Data-4e8FD), the corresponding estimate is 3-4 per
cent. The combination of the vast dataset (in exoé4 million observations in the samples usirg th

NESPD) and the identification exploiting a clead aizeable discontinuity in schooling allows us to
be confident that the wage return to educatiortiose induced to gain additional schooling by the
1947 RoSLA is in fact limited to 3-4 per cent.



Focusing on the 1973 change, Grenet (2009) usesBtitish Labour Force Survey (LFS) and
similarly implements a regression discontinuity igesto estimate the wage return to education.
Grenet estimates a return for men of approximaebyper cent in hourly earnings and suggests that
the return for compliers at this margin is highleart that found at the 1947 law change because
compulsion to remain in school until age 16 brisgglents to the point at which high stakes exams
are taken. Hence the change in minimum schooliqgirements adds not only to the number of years
of schooling but also impacts the probability dasting credentials and this is an important fadbor
wage outcomes. However, he does not test this ftynTde evidence that we present in this paper is

consistent with this argument.

Interestingly, Devereux and Fan (2010) also in #pecial issue, exploit the expansion in higher
education participation in the UK between the 1a880s and the mid-1990s to instrument for
education and derive estimates of the return tdtiaddl year of schooling. The expansion shifteel th
whole distribution of education upwards, increasavwgrage education by approximately one year,
with the resulting IV estimate of the male retuonetlucation being 6%. This is above the estimated
effect for the 1947 RoSLA but around or just beline estimate from Grenet for the 1973 RoSLA.
This makes sense as the expansion from the la@s1€8v an increase in average schooling length

which should entail increased qualifications fomeathough not all of the men affected.

The literature on returns to qualifications typigdinds strong, positive effects. Dearden (1998¢su
the rich National Child Development Survey (NCD&}adand finds that leaving school at 16 with 5
or more O-levels compared to zero qualificatiorgeases wages (at age 33) by approximately 20-
26% for men. Blundell, Dearden and Sianesi (20@@jrausing the NCDS compare various models
and methods of estimation and find that, companddaving at 16 with no qualifications, having O-
levels or GCSEs gives a wage return for men of A%;2with 18% being the average in the
population. Chevalier, Harmon, Walker and Zhu (200dnsider signalling versus human capital
explanations for the return to education and eséntae male wage return to O-levels versus no
qualifications of approximately 25% — though thestimates (using LFS data) come from OLS
specifications which may suffer some positive &pilbias. Whilst rejecting pure signalling
explanations of the returns to qualifications, tiseiggest that “sheep-skin” effects (i.e. credesitial
are important after controlling for years of edimat This supports earlier work by Chevalier and
Walker (2002) who use both the British HouseholddP&urvey and the GHS to estimate the returns
to specific qualifications. They find that compatecho qualifications, attaining GCSEs is assodiate
with approximately 25% higher wages, and this ierahccounting for years of education — again
suggesting that, even conditional on the lengthsatiooling, the margin between getting some

gualifications and not is important for later outees.



3. Empirical Strategy

In order to disentangle the effect of an additiopedr of schooling from the effect of credentials
gained in school, we exploit a former institutionale in England and Wales that determined exactly

when individuals could leave school — the Eastevirgy Rule.

Since the Education Act of 1870 a Septembecuit-off has determined which school cohort a child
belongs to in England and Wales: thus school cohawmprises all children born betweefi 1
September in year and 3% August in yeart+1. The same Act also established that children are
legally bound to attend school from the start & finst academic term following their fifth birthga

In practice, for almost all children this meantrste school at the beginning of the academic term
and in most cases the academic year — in which tilmeyfive? This means that those born in later
months of a school year (June, July, August) vellbarely older than four when they begin school in
the September and younger in absolute age whenseaoli exams is taken since exams are taken at a
set point within the year, not at a specific aggupil. This could potentially lead to a “summendo
penalty” — this is the case for more recent cohiort&ngland (see Crawford, Dearden and Meghir,
2010) — though other researchers have found cdinigasffects of being younger within the school
year (see Robertson, 2011, and references therdieyefore, controlling for within-cohort age is
important in our analysis below. However, crucidbly our analysis, there is no3danuary cut-off

for determining when children start school.

School leaving dates were established by the Euncact of 1962 which stipulated that individuals
born in the first five months of the school yea, if' September - 31January, attained the minimum
school leaving age at the end of the Easter terthdracademic year that they turn 15 (or lattefly 1
following the 1973 reform). Those born betweehFebruary and 31August were not deemed to
have reached the minimum school leaving age umiend of the summer term — typically the end of
May/start of Juné This is known as the Easter Leaving Rule (ELR) @tscontinuity at F1January

in school leaving dataithin a school cohort implies a slightly longer duratminschooling for the
younger-born within the school year: depending tvernvEaster falls the increased education duration

implied by the rule is between 33 and 61 days wlith 24 to 44 would be school days.

? School start dates vary by local authority witimgooperating a dual start date (September and dgraral
others a single, September start date. Ideallywawdd have this information but our dataset doashawe any

information on where respondents were educated.

*The Education-School Leaving Act 1976 made the “Mahool leaving date explicit as the Friday beftre
last Monday in May — see Del Bono and Galindo-Ru@2@®4)



However, more significant is the fact that “higlalsts” exams that lead to nationally-recognised
academic qualifications are taken by most studentie summer term when they are aged 16 (or
soon to turn 16 for those born in July/August). B cohorts we look at, these exams included the
General Certificate of Education Ordinary level &O-level) exams, taken by secondary school
students who were more academically oriented aadCibrtificate of Secondary Education (CSE)
exams, taken by less academically-oriented stud&ath O-level and CSE exams were taken by
most students at age 16, despite the latter baingduced (in 1965) when the minimum leaving age
was still 15. For both exams, the exam-taking pkem@s May-June. It is clear from the general
increase in qualifications among the first RoSLAax that not all children left at the earliest
possible date. But, the requirement for individuatsn between *1 February and 31August to
remain in school until the end of the exam-takiagrt increased the likelihood that they took the
exams and gained some academic qualification bdéanéng school (compared to early leavers),

particularly when the minimum school leaving ages\i/&.

School children born either side of the'3anuary/i February discontinuity are in the same school
cohort, begin school at approximately the sameaagkeare approximately the same level of maturity
within cohort. This discontinuity does not aligntlviany other institutional factor that could affect
educational attainment and undermine the identifinastrategy. It is therefore credible that cheidr
born either side of the discontinuity point at'3anuary/I February are identical with respect to their
unobserved characteristics, such that any differém¢heir educational attainment is driven solaly
the institutional rules governing when they arewa#id to leave — and indeed this is reinforced ley th
fact that there is no difference in the probabilitfy obtaining qualifications for children born in
January and February prior to RoOSLA. We would artinae the difference in the length of schooling
between children each side of this cut-off is rgible (approximately 30 days). Instead, the main
effect of the leaving rule is on the probability aiftaining academic qualifications for cohorts born
after the raising of the school leaving age (RoSfrAin 15 to 16. This discontinuity can be exploited

to identify the effect of qualifications.

We are not the first to adopt this identificatiarategy. Anderberg and Zhu (2010) use it to estmat
the effect for women of holding academic qualificas on the probability of being married and on
the probability of the husband holding qualificatioand being economically active. Closer to our
study, Del Bono and Galindo-Rueda (2004, 2006) iuse estimate the effect of qualifications on
wages, employment and participation. Specificdllgl Bono and Galindo-Rueda (2006) use data
from the LFS (1993-2003), the Youth Cohort Studg andataset combining information from the
New Earnings Study and the Joint Unemployment aadavicies Operating System Cohort to study
primarily the cohorts born from September 1957 aiihie last cohorts affected by the ELR (born
before the end of August 1981). The Education Ac1@96 replaced the two leaving dates with a

single leaving date — the last Friday in June efdbhool year that the individual reaches age 16.
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Del Bono and Galindo-Rueda explicitly focus on atédorn after the 1973 reform in order to
abstract from the effects of raising the schoolileg age. In contrast, our focus is on the cohorts
immediately before and after the reform. Our main & to shed light on whether the main driver of
the returns for the post-RoSLA cohort was the iaseein the length of schooling or the increase in
gualifications. We do this by comparing the estigdateturns to qualifications (exploiting the ELR fo
the post-RoSLA cohorts) with the estimated effddhe RoSLA itself, which affected both length of

schooling and qualifications.

A narrow focus on cohorts around the 1973 RoSLjAstfied by the pattern of increasing attainment
of academic qualifications in the cohorts born sittte 1970s. As it becomes more common for the
majority of individuals to attain at least some dexaic qualifications, the power of the ELR to
identify the return to qualifications diminishesif-all in a cohort gain qualifications then this
identification strategy will fail. Moreover, as ttgroup of individuals whose behaviour may be
influenced by the ELR falls in size the estimate&lTE is driven by an ever narrower and specific
stratum of those with very little taste for educati Similarly, the further we move away in timerfro
the 1973 RoSLA, the more problematic it is to coreghe post-RoSLA cohorts to those born before
who were able to leave at 15 — the implicit regmessliscontinuity design weakening with each year

that we move away.

More formally, we are interested in estimating ¢ffect of qualifications on labour market outcomes,

i.e.
Yit :ﬁq +xity+uit

whereY;, is labour market outcome for individuaat timet (we look at wages and employmei@),is
an indicator for whether the individual has anyaamic) qualifications an¥; is a vector of control
variables, including age within yéarbirth cohort (dummies), age, region, ethnicityd asurvey

guarter*year dummies.

OLS estimates of are likely to suffer from endogeneity bias. Botie 1973 RoSLA that increased

the school leaving age from 15 to 16 and the EL&SROSLA) are potential instruments since they
affect the probability of obtaining any academialifications. We would argue that the impact of the
ELR on outcomes comes solely through the effecjaalifications since the 30 day difference in
schooling for those either side of the’3lanuary discontinuity is too small to have an iotp@his

will therefore provide a benchmark estimate oféffect of qualifications. However, the RoSLA also

* Included as a linear trend: September=12, Octdder=, July=2, August=1; this ordering reflects the
potential advantage of being older within the sdlyear. Figure 4 (discussed below) shows thatealitrend in

month of birth fits the data well, either side aflaar discontinuity between January and February.



affected the length of schooling by up to one yfearaffected cohorts and this will be additionally
reflected in the estimated return, if this has pasate effect on labour market outcomes. Comparing
estimates obtained using these two instrumentstloarefore tell us something about the relative

importance of qualifications and length of schoglim labour market outcomes.

In brief, therefore, our strategy is to obtain -d @ompare — estimates @fusing ROSLA and ELR as
instruments. We would expect thibsia> Belr Since ROSLA affected both the probability of gagin
gualifications and the length of schooling.pHys.a = Ber this implies that the effect of ROSLA is
driven solely by qualifications (there is no adutit@l effect from the increase in length of schaglin

if BrosLa > Perrthen the length of schooling additionally mattessaell as qualifications.

One assumption here is that the estimates are cabipaln practice, both are local average treatmen
effects for those who were induced by the instidi rule to gain qualifications (the “compliers”).
For the RoSLA, compliers are people who gain gigalifons because they are required to stay on in
school from 15 to 16. In the case of the ELR, coenplare people who gain qualifications because
they are required to stay on in school from Eastail the end of May. We make an implicit
assumption that the effect of gaining qualificati@m outcomes is similar for the two groups in orde
to be able to say anything concrete about whaedrikie RoSLA effect. This seems reasonable given
that both groups of compliers are within the sawtegoct and are people induced by institutional rules
to obtain academic qualifications. Because botimasés are local average treatment effects, they
may not be informative of the average treatment¢otfbf academic qualifications. However, the
groups of individuals at the margin of gaining aeademic qualifications are important from a policy

perspective — especially given plans to raise thed leaving age to 17 in 2013 and up to 18 in5201

4. Data and descriptives

Our data come from the Quarterly Labour Force Su(i€S), pooled from 1993 quarter one to 2010
guarter two inclusive. The LFS is the largest ragtiousehold survey in Great Britain and is
designed to be representative of the populatiomdiun private households, with approximately
60,000 households responding each quarter. Theeysusva rotating panel with each household
interviewed in five successive quarters and isgihesi such that, in each quarter, one fifth of the
households are undertaking their first interviewe difth their second interview and so forth. The
LFS provides the necessary information on eaclviddal’'s year and month of birthin addition to

their highest educational qualifications, age wkhempleted full-time education and current labour

market status. In their first and fifth interviewespondents are also asked to provide information o

® From 2003 onwards the month of birth is availabity in the Special Licence QLFS datasets.



their earnings, although this is missing for mamgearvations. To keep samples consistent we use
only information from an individual’'s wave one intew in all of the results presentedVe use
information for individuals living in England and a#s only due to differences in the education

systems in Scotland and Northern Ireland.

For the wage effects analysis we include full-tiemaployees only and exclude the self-employed.
When looking at the probability of employment weailmgexclude the self-employed but do allow
part-time employees in the employed category; tiemployed category captures both the registered
unemployed and the economically inactive. In alesawe only include information from individuals

who complete the survey themselves, excludingraktyprespondents.

To avoid any issues in modelling female labour raagarticipation, we restrict our analysis to men.
We focus on cohorts born ten years before and tifteRoSLA — from September 1947 and August
1967. With data from LFS waves from 1993 — 2016 theans that our sample contains men aged 25
to 62. We restrict our analysis to those leavirigost at age 16 or young&implicitly we assume
that the ROSLA and the ELR induced the complierstay only up to the minimum age of 16; we also
assume that the effects of ROSLA were restrictethdividuals at the lower end of the education
distribution and that there was not a ripple effeptvards. Consistent with previous research (see

inter alia Chevalieret al, 2004), we provide evidence that this was the.case

Table 1 contains summary statistics for our esfonadample, by school cohort. The effect of RoOSLA
on years of schooling and academic qualificatianglear: in the 1956/7 cohort mean years of
schooling is 10.51, increasing to 10.87 in the 185%bhort, while the proportion with academic

gualifications increases from 0.457 to 0.613. Tentify the effect on labour market outcomes, we
need to remove age and cohort effects which netdlgsseguires assumptions on the way in which
age and cohort enter the model. We include a qtiadra age (in years) as is standard in the
literature, and also include dummies for year ofhband survey quarter*year. Using data from 20
cohorts, and surveys from 18 years (and four qrsanteall but one of the yedjsneans that we have

variation in age by cohort (and multiple cohortdte same age). Moreover, though we only retain

each individual's wave one observation, the rollpanel nature of the QLFS means that we have

® As a robustness check we repeat all specificatisirsy multiple observations per person or usirsg floe first
observation from each individual regardless of Whi@ve that observation came from. The natureefdlults

remains unchanged, see Appendix Tables B1 and B3.
" Al results are robust to the inclusion of thef-gehployed, see Appendix Tables B2 and B4.
8 We have confirmed all of the main results with filiésample, available from the authors on request

°In 2010 we only have data available from the fingh quarters.



variation in ages and cohorts at each quarter*gdathe survey. This variation, along with the

functional form assumptions, allows us to identifg parameters of interest.

Figure 1 illustrates the effect of ROSLA on attagmhof different academic qualification levels gsin
the National Vocational Qualification equivalencale (see Appendix A Table Af) This is shown

for the full sample (rather than just the estimatgample of those leaving school at 16 or before)
allowing us to explore whether ROSLA had any effeat later school leavers. The proportion
attaining no academic qualifications was fallingagtily across cohorts both before and after RoSLA
but there is a discontinuity at the point of RoSLwhich is marked by the vertical line. The
proportion attaining no academic qualifications fedm 0.286 in the 1956/57 cohort to 0.215 in the
1957/58 cohort. Similarly there is a steady upwémehd in the proportion attaining level 1
gualifications before and after ROSLA but a disamuity at the RoSLA point, the proportion attaining
level 1 qualifications increasing from 0.046 to¥BOFor level 2 qualifications the jump at 1957/68
from 0.192 to 0.233. For levels 3 and upwards -dewcac qualifications equivalent to A-levels or

above — the patterns are unaffected by RoSLA.

The same effects amongst our estimation sampleosktwho leave school at age 16 or younger, is
illustrated in Figure 2. The proportion attaining academic qualifications falls from 0.542 in the
1956/57 cohort to 0.390 in the 1957/58 cohort. Hmeportion attaining level 1 qualifications
discontinuously jumps at the RoSLA point from 0.G4860.167, while for level 2 qualifications the
jump is from 0.250 to 0.321. For levels 3 and upmsathe patterns are completely flat across all
cohorts — as we would expect, among those leawthgad at 16 or younger, there is very little

attainment of level 3 or higher qualifications.

Figure 3 shows both the effect of ROSLA across ash@gain marked by the vertical line) and the
effect within each cohort of the ELR. The post-RéShcrease in academic qualifications is clear for
both “early leavers” (born®*1September — 31January) and “late leavers” (borfi Eebruary — 31
August). Looking within each school cohort, latevers are clearly more likely to have academic
qualifications after ROSLA — the pattern before RASs mixed. The difference post-RoSLA is

exactly in line with what we would expect giventthigde main exams are taken at age 16.

In all specifications we control for the smootheets of relative age within cohort, using a linear

trend, with the jump around the 8Danuary discontinuity point, post-RoSLA, providirige

1% Academic qualifications in England and Wales cosmihe nationally recognised qualifications assebge
external examinations and are traditionally takieschool aged 16 (O-levels/GCSESs), at school/celkged 18
(AJS and A-levels) and at University (degrees, gpatuate degrees). The NVQ equivalence scaleed as
standard to allow comparison of academic and vorati qualifications which differ from academic

qualifications, being more directly work relatedniature.
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exogenous variation in qualifications attainmerdttiwill drive the identification in our estimates
using the Easter Leaving Rule. Figure 4 illustrates extent of the discontinuity at the
January/February cut-off, interrupting the otheev@mooth effect of month of birth. The upper
(dashed) lines show the proportion of individualishwacademic qualifications by month of birth,
pooling all years following the raising of the soch&eaving age. Either side of the January/February
cut-off there is variation by month of birth, wighsimilar slightly upward slope describing the tten
The jump in qualifications attainment between Janaad February is very clear, with the February

to August months all lying above those for Septambdanuary.

The lower (solid) line in Figure 4 similarly showet proportion of individuals with academic
gualifications by month of birth but this time ping the years prior to the raising of the school
leaving age. As we would expect, given that indrgild leaving at the minimum age were still one
year away from the time that high stakes exams weken, there is no January/February

discontinuity in the pre-RoSLA series.

5. Regression results

Effect of RoSLA and ELR on academic qualifications and labour market outcomes

Table 2 presents reduced form estimates of thetsftd each leaving rule on both the probability of
attaining academic qualifications (linear probapilmodel) and on the labour market outcomes
themselves: log wages in panel (a), employmenedlinprobability model) in panel (b). Each
reported coefficient comes from a separate regnessid in all regressions the full set of age, cpho

region, ethnicity and survey quarter*year conteois included.

“Late leaver” is an indicator that takes the valui the individual is born betweeri' February and
31* August i.e. compelled to remain in school unti tind of the Summer term, otherwise zero.
ROSLA is an indicator equal to 1 for individualsrivafter ' September 1957, otherwise zero. In
each panel, the first row presents the estimatethafeffect of RoSLA, using the full sample of
observations from 20 cohorts. The second row costastimates of the effect of the ELR on
outcomes in the post-RoSLA cohorts i.e. when thé&k Ehould have an impact. The final row
estimates are of the effect of the ELR on outcomeke pre-RoSLA cohorts, when there should not
be any effect of the ELR.

Looking first at the top row of panel (a), we cageghat in the sample with wage information
available, the raising of the school leaving agerdased the probability of attaining academic

gualifications by approximately 7 percentage poittsugh this is imprecisely estimated and not
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statistically significantgg=0.119). Given this, it is unsurprising that looking keftfirst column there is

no estimated reduced form effect of ROSLA on logesa

Dividing the sample into the pre- and post-RoSLAarts, the second row of panel (a) shows that for
the post-RoSLA cohorts, the ELR does not have @ifgignt effect on either academic qualifications
or log hourly wages. The final row of panel (a) @ins the reduced form estimates for the pre-
ROSLA cohorts and surprisingly in this sample thera significant effect of the Easter Leaving Rule
on academic qualification attainment. This is pinzg as those not eligible to leave at Easter woul
have to remain for an entire further year befomytreached the age at which nationally recognised
academic qualification exams are taken. This hasipusly been found to be a feature of the LFS
(see Del Bono and Galindo-Rueda, 2006), and magueeto mis-reporting of qualifications in the
LFS. Individuals who remained until the end of B@mmer term pre-RoSLA but left at 15 will in
some cases have received a “School Leaving Ceategfiand it may be that some individuals who left
at 15 in the pre-RoSLA period report having CSEnemjant level qualifications (and therefore would
count as having academic qualifications) in eridis-reporting of education is known to be a
problem in the LFS, see Thomseh al (2010) and references therein. By excluding atixpr
respondents we hoped to limit this problem howet/goes still remain to some extent. The first
column of panel (a) provides some support for this-reporting explanation —while the ELR may
have an effect on qualification attainment pre-RASthis does not translate into any effects in the
labour market which is consistent with CSE levedldications having been erroneously recorded.
Moreover, the results from the employment anal{discussed below) which uses a sample almost
three times larger than that in panel (a), showsffexts of the ELR in the pre-RoSLA period either

on academic qualification holding or on the labmarket outcome.

Turning to panel (b), the first row shows thathe targer employment analysis sample, the raising o
the school leaving age increased the probabiligtiaining academic qualifications by 9.5 perceatag
points <0.001). Moreover, RoSLA also had a significant reducaaifimpact on the probability of
being employed, increasing it by 5.2 percentagatp@=0.033).

The second row of panel (b) shows that in the Bms$LA cohorts, the Easter Leaving Rule

significantly increased the probability of attaigilmcademic qualifications by 6 percentage points
(p<0.001). This is in line with the expectation that theREEhould affect the post-RoSLA cohorts and
confirms the visual evidence from Figure 4. The EAIBb has a significant reduced form impact on
employment probability, raising it by 2.3 percemagmpints p=0.083). As is our prior, the final row

of panel (b) shows that in this larger sample,eherno effect of the ELR on either qualification

holding or employment for the pre-RoSLA cohorts.
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IV estimates using RoSLA and ELR

As discussed in section 3, the main aim of thisepapto shed light on whether the effect of ROSLA
is driven by the increase in qualifications or bg increase in the length of schooling. We do blis
estimating a benchmark effect of qualificationsnalausing ELR as an instrument and compare this
with the estimate of the effect of qualificationsing RoSLA, which will also contain the effect of
increased length of schooling. Table 3 pursues ittéga, presenting IV estimates of the effect of
gualifications using each instrument separateln@lwith the Ordinary Least Squares estimates for
comparison. As with the reduced form estimatesRbSLA instrument is estimated using the full 20
cohorts sample while we restrict the estimatesgutiie Easter Leaving Rule to the first 10 cohorts
affected by RoSLA.

The IV estimates can be simply obtained by the Veatimator, dividing the reduced form coefficient
for the labour market outcome by that for acadeguialifications. We therefore know from Table 2
that each instrument is too weak to identify thesed effects of academic qualifications on log wage
in the sample available as neither RoOSLA nor ELRstatistically significant in the first stage
regression nor do they have any reduced form effieddg wages. Grenet (2009) uses a larger sample
from the LFS and does find a reduced form effeahef1973 RoSLA on later log wages of 1.6% to
2.1%?!* Del Bono and Galindo-Rueda (2006) also fail talfmstatistically significant effect of ELR
using a larger sample of post-RoSLA cohorts (fraept&mber 1957 to August 1975); in our smaller
sample it is therefore perhaps not surprising Weato not identify an effect in the reduced forme W

will therefore now focus on the results for empl&n

We have shown in Table 2 that in the larger samyed for the employment analysis, each
instrument is sufficiently strong to generate statally significant variation in academic qualdtcon
attainment, allowing more precise IV estimateshef¢ausal effect of academic qualifications. Irheac
specification the first stage-statistic on the exclusion of the instrument exisethe rule-of-thumb

value of 10 for non-weak instruments.

The RoOSLA IV estimate of the effect of qualificat® on employment is an increase of 55.1
percentage points (significant at the 5% level)isTib a large effect, more than double the OLS
estimate of 24.3 pp. One possible explanationHerlarger 1V estimates is that they capture a LATE
for those who only gained qualifications becausehef constraint of ROSLA. Moreover we expect
that this estimate may be upward-biased as an a&stiof the true effect of qualifications because of

the increase in years’ schooling which may sepbrageve affected employment probability.

' Grenet uses LFS data from 1993-2004 and cohonts between 1949 and 1967; his sample includes
individuals who leave at 18 or younger (ours is di6younger) and we are constrained to include only

individuals for whom highest qualification is reded which further reduces our sample relative ten@ér's.
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The estimates on the right hand side of Table Yigeosome evidence on the extent to which
gualifications, rather than the extra year in etiooa account for the RoSLA returns. In these
estimates, we identify the effect of qualificatiars8ng the ELR in the post-RoSLA cohorts. We argue
that this provides a benchmark estimate of theceff@f qualifications because the ELR had a
negligible effect on years’ schooling received. THeestimated return to academic qualificationa is
38.9 pp increase in employment probability, comgdoethe OLS estimate of 27.0 pp. This result is
similar to that found by Del Bono and Galindo-Ru¢2206).

The comparison of note is between the IV estimasisg ROSLA and the IV estimates using ELR.

For employment, instrumenting qualifications usR@SLA yields larger estimates. This is consistent
with there being some upward bias in this estimagtdrn to qualification because of an additional
effect on years’ of schooling on employment prolighi However, the difference between this

estimate and the IV estimate using ELR is not |lange statistically it cannot be ruled out that both
estimates are equal. The estimate based on thei€linkre than 70% of the estimated based on
ROSLA, suggesting that a large part of the retssoaiated with ROSLA is being driven by the return
to academic qualifications, rather than the add#tioyear of education. While the lower level of

precision in the ELR estimate in particular mustbbene in mind when making this comparison, this
ratio of coefficient sizes remains robust to th#edent possible samples used for the employment
analysis (see online Appendix B) and suggestsghalification attainment drives a large part of the
ROSLA effect. This goes some way to answering wdreithis time in school or credentials that matter

most for the cohorts affected by RoSLA.
6. Concluding Remarks

In this paper, we have used one institutional rutee Easter Leaving Rule (ELR) — to shed light on
what drives the effect on employment outcomes oflear institutional rule — the 1973 RoSLA from
15 to 16. The RoSLA reform had two effects on etlopal outcomes that could potentially impact
employment: it both increased the length of timat tthildren spent in school by up to one year and
made it more likely that they would leave schodhwiome academic qualifications since high stakes
exams that lead to nationally-recognised qualificest are taken at age 16 in the UK. Using ROSLA to
instrument years’ schooling (as has been done ériquis studies) will therefore capture both the
effect of increasing the quantity of schooling thabple receive and the effect of attaining academi
gualifications. The ELR defined exactly when chéldrcould leave school — at Easter (children born
between 1 September and 3Danuary) or at the end of the summer term (chiléh@n between®1
February and 31August). We show that for post-RoSLA cohorts, lavers were significantly
more likely to obtain academic qualifications sitisey were forced to stay until the end of the exam
taking term. We exploit this discontinuity to olstain unbiased estimate of the effect of qualifarai

on later labour market outcomes, focusing partitpilan employment. Consistent with previous
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studies (Dearden, 1999, Blundell et al, 2005 andBamo and Galindo-Rueda, 2006), we find that
gualifications have a large, positive effect onefatutcomes, increasing the probability of
employment by approximately 40 percentage poittispagh this must be caveated that it is a local

average treatment effect for those who were indbgettie ELR to obtain academic qualifications.

Comparing the estimates of the returns to quatiicea on employment using the ELR as an
instrument with the estimates using the RoSLA amaimument, we show that much of the returns to
ROSLA appear to be driven by qualifications, buattithere is some (small) additional return to

increasing the length of schooling.

Our findings have several implications. First, theyp to reconcile previous estimates of the return
to education associated with the 1947 RoSLA, whaiked the leaving age from 14 to 15, and the
1973 RoSLA, which raised the leaving age from 13.6o Estimates of the former (Devereux and
Hart, 2010) are smaller than the latter (Grene®920a 3-4 per cent boost in earnings, compared to
6-8 per cent. Grenet had previously suggested ttieatfact that the 1973 reform saw a sizeable
increase in the proportion leaving with academialifjaations may account for this difference; we
provide direct evidence to support this claim. Imiantly, this does mean that the two reforms should
be kept separate in obtaining estimates of thenetto education since their effects on educational

outcomes were different.

Secondly, our results strongly suggest that gealibns drive much of the estimated returns to
raising the school leaving age from 15 to 16. Thipotentially relevant to current UK government
policy which is to raise the school leaving ageimdeom 16 to 17 in 2013. The second set of high
stakes exams is typically not taken until age h&rd is therefore a potential concern that simply
increasing the length of time that pupils spendedtucation without a corresponding increase in
gualifications would have substantially less ofedfect than if pupils both gained an extra year and
left with some credentials. Another considerat®ithat requiring pupils to spend another year i fu

time education is costly in terms of resources;cbynparison, requiring them to take exams and

increasing the probability of leaving with qualditons could be a more cost-effective approach.
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Table 1. Descriptive Statistics, Mean and Standard Deviation (lower figure)

School Academic Years of Employed

Cohort Age Quals. Schooling (0,2) N

47-48 52.9 0.360 10.327 0.609 1873
5.2 0.480 0.555 0.488

48-49 51.8 0.368 10.362 0.642 1733
5.2 0.482 0.573 0.479

49-50 50.6 0.391 10.390 0.632 1573
5.3 0.488 0.592 0.482

50-51 49.7 0.395 10.385 0.662 1369
5.1 0.489 0.618 0.473

51-52 48.8 0.408 10.430 0.645 1438
5.1 0.492 0.601 0.479

52-53 47.5 0.433 10.437 0.681 1484
5.2 0.496 0.646 0.466

53-54 46.7 0.436 10.471 0.690 1398
5.1 0.496 0.624 0.463

54-55 45.8 0.456 10.509 0.691 1341
5.1 0.498 0.585 0.462

55-56 44.9 0.469 10.517 0.726 1417
5.1 0.499 0.601 0.446

56-57 43.5 0.457 10.514 0.706 1481
5.2 0.498 0.586 0.456

57-58 42.4 0.613 10.868 0.731 1631
5.2 0.487 0.393 0.444

58-59 41.6 0.619 10.890 0.730 1669
5.1 0.486 0.356 0.444

59-60 40.4 0.650 10.843 0.715 1770
5.1 0.477 0.440 0.451

60-61 39.3 0.664 10.854 0.747 1757
5.1 0.473 0.386 0.435

61-62 38.2 0.670 10.877 0.757 1868
5.1 0.470 0.367 0.429

62-63 37.4 0.695 10.851 0.729 1860
5.2 0.460 0.458 0.445

63-64 36.2 0.709 10.850 0.749 1940
5.1 0.454 0.425 0.434

64-65 35.3 0.739 10.857 0.769 1904
5.0 0.439 0.390 0.421

65-66 34.6 0.745 10.817 0.753 1766
5.2 0.436 0.458 0.432

66-67 335 0.748 10.863 0.765 1798
5.0 0.434 0.395 0.424

Total 42.7 0.562 10.661 0.709 33070
7.9 0.496 0.549 0.454
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Table 2: Reduced form estimates of the impact of the 1973 RoSLA and the Easter Leaving Rule

Panel (a) Log wage

All cohorts Log hourly wage Academic quals.
post-RoSLA dummy  coeff 0.004 0.067
s err. 0.040 0.043
Obs. 12766 12766
Post-RoSLA cohorts L og hourly wage Academic quals.
Lateleaver dummy coeff -0.015 0.026
st err. 0.020 0.020
Obs. 7478 7478
Pre-RoSLA cohorts L og hourly wage Academic quals.
Lateleaver dummy coeff 0.020 0.060**
st err. 0.024 0.028
Obs. 5288 5288
Panel (b) Employment (0,1)
All cohorts Employed (0,1) Academic quals.
post-RoSLA dummy  coeff 0.052+* 0.095***
s err. 0.025 0.028
Obs. 33070 33070
Post-RoSLA cohorts Employed (0,1) Academic quals.
Lateleaver dummy coeff 0.023* 0.060%**
st err. 0.013 0.014
Obs. 17961 17961
Pre-RoSLA cohorts Employed (0,1) Academic quals.
Lateleaver dummy coeff 0.006 0.021
st err. 0.015 0.016
Obs. 15109 15109

Note: Each reported coefficient is from a separaggession. Late leavers are bofhFebruary to 3% August
inclusive. Controls included for age, Agage-within-year, dummies for year of birth, durasfor region of
residence, ethnicity, survey quarter*year. Stan@ardrs are robust.

*** n<0.01, ** p<0.05, * p<0.10.
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Table 3: 1V and OL S estimates of the effect of academic qualifications on labour market

outcomes
IV: RoSLA IV: Easter Leaving Rule
L og hourly wage L og hourly wage
First First
OLS v stage OLS 1\ stage
Academic coeff 0.292*** 0.057 coeff 0.244*** -0.575
Quials. &. err. 0.008 0.576 &. err. 0.011 0.958
post- Late
coeff RoSLA 0.067 coeff leaver 0.026
st err. 0.043 st err. 0.020
F (first stage) 2.427 1.732
Obs. 12766 12766 12766 7478 7478 7478
Employed (0,1) Employed (0,1)
First First
OLS v stage OLS 1\ stage
Academic coeff 0.243*** 0.551** coeff 0.270*** 0.389*
Quials. &. err. 0.005 0.271 &. err. 0.007 0.215
post- Late
coeff RoSLA 0.095*** coeff leaver 0.060***
st err. 0.028 st err. 0.014
F (first stage) 11.646 17.761
Obs. 33070 33070 33070 17961 17961 17961

Note: Late leavers are borff Eebruary to 3% August inclusive. Controls included for age, agge-within-year,
dummies for year of birth, dummies for region fidence, ethnicity, survey quarter*year.

*** n<0.01, ** p<0.05, * p<0.10. Robust standard-@ns.
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Figure 1: Proportion with academic qualifications at each NVQ level, by school cohort
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Figure 2: Proportion with academic qualifications at each NVQ level amongst leaver s by age 16

or younger, by school cohort
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Figure3: Probability of attaining academic qualifications, by school cohort: September to

January born versus February to August born
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Figure 4: Probability of attaining academic qualifications by month of birth,
pre- and post-RoSL A
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Appendix A: Data and Definitions

Table A1: NVQ Equivalent Qualifications Classification

NVQ equivalent Academic qualification

Level O No nationally recognised academic quatfins

Level 1 CSE below grade 1, GCSE below grade C

Level 2 CSE grade 1, O-levels, GCSE grade A-C

Level 3 A-levels, A/S levels, SCE Higher, Scottightificate of sixth

year studies, international baccalaureate
Level 4 First/foundation degree, other degredpdi@a in higher education

Level 5 Higher degree

Details of QLFSvariables

L og wage: for the hourly wage rate the variable hourpaysisdiif available, hourpay = average gross
hourly pay; if hourpay is unavailable hourly wageris constructed as: grsswk/ (bushr+pothr),
grsswk = gross weekly pay in main job; bushr =ltosaual hours worked in main job (excluding
overtime); pothr = usual hours of paid overtimee Hatural log of this is the log wage variable. The

real wage distribution is trimmed to remove the daop bottom 2% of the distribution.

Employment: the variable inecacr (and in later years theedent variable inecac05) is used,
inecacr = basic economic activity (ILO definitiolYorking is classified as values 1 “employee” or 3
“government employment and training programme”.dher values are not working (includes

inactivity).

Academic qualifications: the variable hiqual (and in later years the edaivavariables hiquap,
higual4, hiqual5, hiqual8) is used, hiqual = higregsalification/trade apprenticeship. This is coded
into NVQ equivalent levels using the typographylioet in Appendix Table Al above.

Ethnicity: the variable ethcen (and in later years ethceisliiged, ethcen = ethnicity revised.

Usual region of residence: the variable uresmc = region of usual residengecétegories cover

England and Wales) is used.
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