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Executive Summary

For a very long time compulsory schooling has been considered a cornerstone of education
policy. However, in recent years, the emphasis on requiring students to complete a minimum
number of years in school as a policy instrument has dwindled in importance, while focus has
shifted to a stronger emphasis on choice and quality. Among economists, compulsory
schooling laws have also attracted considerable attention in recent years as part of a
widespread effort to find credible instruments to identify the causal effect of schooling on
labour market outcomes. Starting with Angrist and Krueger's 1991 seminal paper, a strand of
research has attempted to address the causality problem by using "natural experiments” driven
by the institutional structure of the education system and its unequal treatment of otherwise
similar individuals on the basis of their date of birth.

Most of the institutional settings analysed to date, however, may confuse the "true"
schooling effect with other potentially important factors, such as the impact of relative age
within a school cohort. This is because identification of schooling effects usually relies on a
comparison between the oldest individuals in the class, who according to the rules in place are
more likely to leave without completing the full grade, and their younger peers, who are
compelled to stay on and attain that year's grade.

This paper approaches such problems by considering a unique set of institutional
circumstances which were in place in England and Wales over much of the second half of the
twentieth century. This structure was organized such that, depending on their date of birth,
individuals within the same school cohort were allowed to leave school only after one of two
specific dates upon reaching their final year of compulsory schooling. Since no other
institutional differences, apart from school exit rules, apply in the period around the date of
birth that marked this separation, we can safely attribute observed differences in performance
to the impact of the school exit rule and build our estimation strategy around what is
effectively a regression discontinuity design.

We show that this rule had a strong impact on school leaving behaviour, on
qualifications achieved by age 16 as well as adult educational outcomes. We then address the
question of whether differences in educational outcomes induced by the rule translate into
significant differences in adult labour market performance. Our IV estimates suggest
significant qualification effects on participation, employment and earnings, which are usually
of a higher magnitude than those obtained through OLS. Consistently with other studies, we



find that formal education is a more important driver of future economic success for women
than it is for men.

Our research makes a contribution to the understanding of regulatory obligations as
policy instruments. We show that well-considered interventions of this kind can actually have
a positive impact on the subjects whose behaviour is constrained as a result of their
enforcement. We argue that policies intended to improve educational outcomes should not
fully dismiss the regulatory approach in favour of other financial incentives when both can be
powerful complements. The right balance between these two approaches, however, still needs
to be addressed.

This study also highlights the interaction between education, as measured by the time
input devoted to schooling, and the credentials which are acquired as a result. The rules we
consider here induce a fairly small difference in potential length of schooling - approximately
three months. We demonstrate that the same school leaving rules imply stronger effects when
the school leaving age is timed to compel individuals to complete a year in which they can be
awarded nationally recognized qualifications. In other words, our results suggest that the
effect of gaining a certification and not just merely length of schooling alone plays an
important role in explaining future economic outcomes.

We thus conclude that policies aimed at increasing time in formal education should at
least allow individuals to receive credit for the additional learning experienced. While there is
no reason to assume that an investment model of schooling is the right framework for
understanding teenage behaviour in relation to school, qualifications and skills, it is doubtful
they will remain oblivious to the potential risk of not obtaining a labour market premium for

the additional efforts.
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Figure 3 Probability of Obtaining an Academic Qualification by Date of Birth in
England and Wales
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Notes: Smoothed mean probability of obtaining an academic qualification by date of birth for men and women in
England and Wales with associated confidence intervals. Estimates derived using “running”, a locally weighted
regression routine for Stata®. Observations are weighted using survey sampling weights. Sample of individuals
from cohorts 2-4 of the Youth Cohort Study (42,747 observations)
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Figure 4a Proportion of Men with any Qualification in England and Wales, by Date of
Birth
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Figure 4b Proportion of Women with any Qualification in England and Wales, by Date
of Birth
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Notes: Cohort profile of men and women who attain any academic qualification or any academic or vocational
qualification level shown for sample born in January (J) or February (F). Sample of individuals from the Labour
Force Survey (1993-2003) born September 1948 to August 1975 (834,727 [228,241] men and 904,808 [240,465]
women). Numbers in square brackets indicate unique individuals.
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Figure 5a Proportion of Men Attaining an Academic Qualification in England and
Wales, by Date of Birth and Level
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Figure 5b Proportion of Women Attaining an Academic Qualification in England and
Wales, by Date of Birth and Level
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Notes: Cohort profile of the proportion of men and women who have at least attained each type of academic
qualification level for sample born in January (J) or February (F). Sample of individuals from the Labour Force
Survey (1993-2003) born September 1948 to August 1975 (834,727 [228,241] men and 904,808 [240,465]
women). Numbers in square brackets indicate unique individuals.
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Figure 6a Relative Proportion of Men Attaining an Academic Qualification in England
and Wales, by Month of Birth and Level
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Figure 6b Relative Proportion of Women Attaining an Academic Qualification in
England and Wales, by Month of Birth and Level
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Notes: School year profile of the relative proportion of men and women who have at least attained the academic
qualification level shown. Sample of individuals from the Labour Force Survey (1993-2003) born September
1957 to August 1975 (546,861 [154,489] men and 605,162 [164,957] women). Numbers in square brackets
indicate unique individuals.
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Figure 7a Effect of Month of Birth on the Probability of Achieving an Academic

Qualification for Men in England and Wales
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Figure 7b Effect of Month of Birth on the Probability of Achieving an Academic

Qualification for Women in England and Wales
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Notes: Estimated effect of month of birth on the probability of achieving an academic qualification (solid line).
Effects are estimated by a linear probability model through OLS. Confidence intervals (dotted line) obtained
using Huber-White heteroskedasticity robust standard errors adjusted in order to take into account the presence
of multiple observations for each individual. Observations are weighted by the inverse probability that an
individual belonging to a certain year-month cell is included in the estimation sample. Except for the month
dummies, the model includes survey date dummies, school year dummies, and an intercept. The omitted month
is January. Sample of individuals from the Labour Force Survey (1993-2003) born September 1957 to August
1975 (546,861 [154,489] men and 605,162 [164,957] women). Numbers in square brackets indicate unique

individuals.
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Figure 8 Effect of Month of Birth on the Probability of Participation and Employment
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Notes: Estimated effect of month of birth on the probability of participating/being employed in the labour market (solid line). Effects are estimated by a linear probability model through OLS.
Confidence intervals (dotted line) obtained using Huber-White heteroskedasticity robust standard errors adjusted in order to take into account the presence of multiple observations for each individual
shown by discontinuous lines. Observations are weighted by the inverse probability that an individual belonging to a certain year-month cell is included in the estimation sample. Except for the month
dummies, the model includes survey date dummies, school year dummies, and an intercept. The omitted month is January. Sample of individuals from the Labour Force Survey (1993-2003) born
September 1957 to August 1975 (546,861 [154,489] men and 605,162 [164,957] women). Numbers in square brackets indicate unique individuals.



Figure 9a Effect of Date of Birth on Log Hourly Wages for Men in England and Wales
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Figure 9b Effect of Date of Birth on Log Hourly Wages for Women in England and
Wales
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Notes: Smoothed mean value of residual log hourly wages after accounting for survey date and birth cohort
effects, by date of birth for men and women in England and Wales with associated confidence intervals.
Estimates derived using “running”, a locally weighted regression routine for Stata®. Calculation based on the
matched JUVOS-NES sample (1993 -2003) of individuals born September 1957 to August 1975 (282,107
[41,607] men and 229,720 [37,286] women). Numbers in square brackets indicate unique individuals.

Source: ONS



Appendix A

Details on the Matched JUVOS-NES Dataset

The Joint Unemployment & Vacancies Operating System Cohort (JUVOYS)

The Office for National Statistics compiles statistics on U.K. claimant unemployment from
which it has established a database of longitudinal information. The database comprises a 5
per cent sample of all computerized claims for unemployment-related benefits
(Unemployment Benefit, Income Support and National Insurance credits) selected by
reference to a claimant’s National Insurance (NI) number and paid through the National
Unemployment Benefits System (NUBS).

Data are added to the cohort monthly, so that the database increases in size each
month by 5% of the inflow record for that month, approximately 15,000 claims. To date the
cumulative sample size is over four million claim records and covers the period between
October 1982 and January 2006. The cohort excludes claims paid clerically, since these are
handled outside of NUBS. Many of these claims are related to the long-term unemployed, so

this exclusion may lead to under-representation of these claimants.

More information on JUVOS is available from:

http://www.statistics.qov.uk/STATBASE/Analysis.asp?vink=224&More=Y , and

http://www.data-archive.ac.uk/findingData/snDescription.asp?sn=3721
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The New Earnings Survey (NES)

The New Earnings Survey (NES) is an annual sample survey of the earnings of employees in
Great Britain. The survey consists of a 1 per cent sample of employees registered by their
employers into the pay-as-you-earn (PAYE) taxation system. Individuals are selected by
reference to the last 2 digits of their National Insurance numbers producing a random sample
of those in the system. The same pair of digits has been used since 1975, allowing the
construction of a longitudinal database. From October 2004 the New Earnings Survey (NES)
was replaced by the Annual Survey of Hours and Earnings (ASHE).

Unfortunately, the survey does not include information on educational attainment. It is
designed to collect data on hours worked, industry, occupation, place of work, sex, age and
about the levels, distributions and make-up of earnings of employees in all industries and
occupations and for the major national collective agreements.

Coverage of full-time employees is virtually complete, but coverage of part-time
employment is less comprehensive and many individuals earning below the income tax
threshold are not covered at all. This excludes mainly women with part-time jobs and a small
proportion of young people. As a result, the level of average wages for part-time workers
found in the survey is likely to be overestimated. The survey does not cover the self-
employed.

The earnings information relates to gross pay before tax, National Insurance or other
deductions, and generally excludes payments in kind. It is restricted to earnings relating to the
survey pay period (usually April), and therefore it excludes payments of arrears from another
period made during the survey period. Any payments due as a result of a pay settlement but

not yet paid at the time of the survey will also be excluded.
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Most of the NES analyses relate to employees on adult rates whose earnings for the
survey pay period were not affected by absence. Thus they do not include the earnings of
those who did not work a full week, and those whose earnings were reduced because of, for

example, sickness and short time working.

More information on NES is available from:

http://www.statistics.gov.uk/statbase/Product.asp?vink=5749

Matched JUVOS-NES sample

We use individual data resulting from the matching of NES records for the period 1986-2003
to the JUVOS database covering the years between 1983 and 2003. This is enabled by a
common individual identifier which is an anonymised version of the individual’s National
Insurance Number. The linking and statistical analysis was carried on-site at the Office for
National Statistics Business Data Linking unit, through its Virtual Microdata Lab. As
explained in the main text, the linking was required by the need to extract individual dates of
birth available through JUVOS to employees’ earnings records available from the NES.

The NES file for the period 1986-2003 consists of more than 3 million observations
(this is not the full panel, but it is the one available to us through the Office for National
Statistics Business Data Linking unit). We succeed in matching 1,205,834 individuals to
JUVOS (about 40 per cent). Unmatched individuals are for the most part those who never
receive unemployment benefits. After dropping repeated observations in the same year
(people with more than one job), we are left with 993,443 records. For comparability with our

LFS estimates, we restrict the sample to NES records corresponding to the 1993-2003 period.
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This restriction leads to 628,360 observations, and has very little impact on the central
estimates although tends to make estimates significantly less precise. Most estimates are
based on a total of 386,631 observations (211,227 for men and 175,404 for women)

corresponding to post-ROSLA school birth cohorts 1957-58 to 1974-75.

For further details on access conditions, replication and confidentiality please see:

http://www.statistics.qgov.uk/about/bdl/

Gender differences in claimant count measures of unemployment

In the U.K. as well as in many other countries, unemployment benefit register-based measures
of unemployment differ from survey-based ones. However, the gap in the UK is wider for
women than for men. According to recent figures published by the Office of National
Statistics, fewer than half of ILO-unemployed women claim unemployment-related benefits
compared with more than three quarters of men [Office for National Statistics, 2006].

The reasons are varied. Firstly, there is a set of explanations related to the benefit
system itself. Unemployed women who have been in employment and have paid National
Insurance contributions can claim and receive contribution-based benefits (from 1997 these
are known as Jobseeker’s Allowance payments or JSA). However, after six months the benefit
becomes income-based and since this is calculated on a household basis many women living
in a couple in which the other partner is still working are unlikely to receive any payment.
Secondly, women living in a couple who are looking for work but were not in work
immediately before looking (and therefore do not have recent National Insurance

contributions) will not receive any JSA payment if they claim. This applies to those who were
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looking after their families before starting to look for work. There might also be differences in
the take-up rate due to differences in behaviour. Women in couples who are looking for work
may consider themselves as moving back, albeit temporarily, into roles as housewives rather

than as unemployed and may be less likely to file a claim.
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Appendix B

General features of the U.K. educational system

Many 20™ Century reforms to the U.K. education system have been designed to widen access
and improve the performance of pupils at the lower end of the attainment distribution, in an
attempt to reform what has historically been described as an elitist system. The reforms
raising the length of compulsory schooling which were enacted in 1947 and 1973 can be
interpreted in this context, while other changes in the same direction took place in subsequent
decades.

During the 1960s and 1970s, secondary schools in England and Wales underwent a
period of radical change, in a further attempt to widen access. Prior to this period, students of
differing abilities were sent to different types of schools, receiving very different types of
education. More able students (i.e. the top 10-20 per cent) were sent to elite schools called
grammar schools while the rest would attend so-called “secondary modern” or “technical”
schools. The grammar school students were also most likely to go on to higher education.
Over the 1960s this selective system was progressively phased out in favour of a
comprehensive one, although certain schools can still select their intake on the basis of ability.

In the meantime, the system of national public examinations underwent its own
transformations. Since the 1950s, secondary school students who were academically inclined
took Ordinary Level (age 16) and Advanced Level (age 18) examinations. O-levels and A-
levels remain today an essential requirement to enter higher education. After 1965 less
academically oriented pupils had the option of taking the Certificate of Secondary Education
(CSE) before they left school. Like O-levels, the CSE was only accessible to those who
stayed in education until age 16, although at the time of their introduction compulsory

schooling ended at age 15. School Leaving Certificates were accessible to all students upon
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leaving full-time education but their administration was erratic and mostly down to the
schools.

In 1988 the O-level and CSE exams were combined in the GCSE (General Certificate
of Secondary Education), still taken at age 16. This change marked a turning point in the
achievement of 16 year olds in the U.K., as it was not necessary anymore to choose whether
to go for the lower level CSE option or the more difficult O-level examination. This may have
encouraged those who were academically on the borderline between CSEs and O-levels to
aim for a higher level of attainment. As Vignoles and Hansen [2005] argue, GCSEs have
proved more accessible than O- levels and considerably more students now leave school with
at least some qualifications.

In addition to the *academic” path of qualification attainment, traditionally
characterised by central government control over the content and assessment of qualifications,
the system comprises an alternative *“vocational” route, which has a more disparate structure
of training provision. Here the government has traditionally allowed private (and multiple)
institutions greater freedom in determining the content and assessment of qualifications (see

Table B.I below).

! In a speech, Lord Adonis, Minister for Schools in Tony Blair’s Government, reflects on a book by a 1967 book
by David Hargreaves, an educationalist, about life in a secondary modern school at the time: “Most of the boys
at the school took no external exams at all and gained no qualifications whatsoever, with only a minority in top
streams even entered for a local school leaving certificate — for which cheating was widespread among staff and
pupils. The new national CSE exam was coming in — below a much inferior form of O-level — but there was no
encouragement from the headteacher or most of the teachers on even the brightest pupils to stay at school
beyond the school leaving age of 15 to take it. As for O-levels, David Hargreaves wrote: ‘Only one member of
staff felt strongly that even the best boys, in the top stream, were of sufficient ability to take O-level; most of the
other teachers of the higher streams took the view that ... to enter them for O-level would be to mislead the
pupils with hopes of academic success beyond their powers. There is also little doubt that some of these teachers
were reluctant to teach to O-level since they had never done so and were uneasy about their competence to do
so’. As for the wider ethos of the school: ‘Lessons and exams were treated with contempt by most of the boys.
... For many of the teachers and most of the pupils life at the school was a necessary evil. Life was directed
towards a reduction of potential conflict by a minimal imposition of demands one upon the other. If the upper
streams passed their [school leaving] exam and the lower streams did not riot, the school was for most teachers
succeeding.’”” See Hargreaves [1967]; the quotations are from pages 86, 87 and 184. The minister’s full speech
can be downloaded from: http://www.dfes.gov.uk/speeches/media/documents/alevels.doc.
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Table B.1 Qualification levels and type of educational and vocational qualifications as
recorded by the labour force survey

Qualification level

Type of qualification

Academic Qualifications

Level 1

Level 2

Level 3

Level 4

Level 5

CSE below grade 1, GCSE below grade C

O-levels, CSE grade 1, GCSE grades A-C, A/S levels

A-levels, SCE Higher, Scottish certificate of 6" year
studies

Diploma in Higher Education, other HE
qualifications below degree level

First Degree, Higher Degree

Vocational Qualifications

Level 1

Level 2

Level 3

Level 4

Level 5

YT certificate, SCOTVEC national certificate
modules, NVQ level 1, GNVQ foundation, RSA
other qualifications, City and Guilds “other”, BTEC
first certificate

NVQ level 2, GNVQ intermediate, RSA diploma,
City and Guilds craft,
BTEC first diploma

NVQ level 3, GNVQ advanced, RSA higher diploma,
City and Guilds advanced craft, BTEC/SCOTVEC
national, ONC/OND

NVQ level 4, BTEC/SCOTVEC higher, HNC/HND,
Nursing qualification, Teaching qualification

Other, i.e. member of professional institute

Note: Details on the type of academic and vocational qualifications recorded by the Labour Force
Survey over the period between 1993 and 2003, and our classification of these qualifications into

different educational attainment levels.
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