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Abstract 

The 1973 Raising of the School Leaving Age from 15 to 16 has been used to identify returns to years’ 

schooling. However, because the first set of “high stakes” exams are taken in the UK at age 16, the 

reform affected the proportion with qualifications, as well as schooling length. In order to shed light 

on whether the returns reflect the extra length of schooling or the increase in qualifications, we exploit 

another institutional rule – the Easter Leaving Rule – which we argue only affected the probability of 

obtaining qualifications (and not the length of schooling). We find sizeable returns to academic 

qualifications – increasing the probability of employment by 40 percentage points – and our results 

suggest that qualifications drive most of the returns to education.  
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1. Introduction 

It is well known that identifying the causal effect of education on labour market outcomes is 

problematic given the endogeneity of schooling choice. Changes in compulsory schooling laws, 

which occurred in the UK in 1947 (when the school leaving age changed from 14 to 15) and 1973 

(when it increased again to 16), are natural candidates for instruments and have been widely exploited 

(see Harmon and Walker, 1995, Devereux and Hart, 2010, Grenet, 2009, for earnings effects and 

Silles, 2009, Clark and Royer, 2010, for effects on health outcomes). Typically, estimates focus on the 

returns to the length of schooling. However, raising the school leaving age, particularly from 15 to 16, 

affected not only years’ education but also the probability that people left school with qualifications 

since in the UK the first set of “high stakes” exams that lead to nationally-recognised qualifications 

are typically taken at age 16. The extent to which the estimated returns to raising the school leaving 

age reflect the benefit of an increase in length of schooling, or the returns to gaining specific 

qualifications is unclear. Yet this is crucially important to policy-makers. For example, the school 

leaving age is planned to increase again in the UK from 16 to 17 in 2013.The issue is whether this will 

raise employment and wages among those affected when the second set of high stakes exams is 

typically taken at age 18. 

The aim of this paper is to shed light on what drives returns to increased education – whether there is 

a benefit to increased years of schooling per se or whether qualifications are key. To do this, we 

exploit another institutional rule – the Easter Leaving Rule (ELR) – that determined exactly when in 

the school year people could leave school. Rather than being allowed to leave on the day of reaching 

the minimum age, children faced one of two possible leaving dates – the end of the Easter term or the 

end of the summer term – depending on their birthday. Specifically, those born between 1st September 

and 31st January could leave at Easter while those born between 1st February and 31st August had to 

stay until the end of the summer, exam-taking term. We show that after the school leaving age rose to 

16, the age at which the first set of high stakes exams is typically taken in the UK, late leavers were 

significantly more likely to obtain academic qualifications. We exploit this discontinuity to identify 

the effect of qualifications on later labour market outcomes. We then compare these estimates of the 

effect of qualifications using the ELR as an instrument with estimates of the effect of qualifications 

using the 1973 Raising of the School Leaving Age (RoSLA) as an instrument. Since the effect of the 

RoSLA will also include any additional effect from increasing the length of schooling, this allows us 

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

The plan of the paper is as follows: the next section discusses related literature on estimating returns 

to education using RoSLA as well as studies that have attempted to estimate the returns to 

qualifications directly. Section 3 discusses the institutional rules, and our empirical strategy, in more 
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detail. Section 4 describes the data, while section 5 presents the main regression results. Section 6 

concludes.     

  

2. Related literature 

Our paper is related to two existing literatures. First, a number of papers estimate the returns to 

education in the UK by exploiting changes in the school leaving age. The majority employ variants of 

the traditional Mincer human capital earnings function in which education is measured in terms of 

completed years of schooling. Very few of these studies explicitly consider the extent to which the 

increase in qualifications matters. However, as we show below, raising the school leaving age from 15 

to 16 had a big effect on the proportion of people leaving school with any academic qualifications 

since the relevant high stakes exams are typically taken at age 16. There is a second literature that 

does focus on quantifying the returns to specific qualifications or equivalent levels, especially in the 

UK context. We briefly discuss both in turn.   

Harmon and Walker (1995) were the first to exploit changes in the minimum school leaving age in the 

UK to identify the causal effect of increased education on wages. They exploited the 1947 increase 

from age 14 to 15, affecting school cohorts from 1933 onwards, and the 1973 increase from 15 to 16, 

affecting cohorts born from 1st September 1957 onwards, to derive instrumental variables estimates of 

the return to years’ schooling. They estimated a large positive return of 15.3 per cent, but since they 

did not control for cohort effects, this estimate may be upward-biased, capturing the effect of 

increasing education among successive cohorts and conflating the actual return to one single 

additional year of education. A second potential concern is that the estimates derived from school 

leaving age reforms provide a local average treatment effect (LATE) that may be limited to the 

specific group of compliers, making interpretation of the Harmon and Walker estimate potentially 

problematic since it combines the effects of two leaving rule changes.  

In order to sharpen the estimate of the wage return to the additional education induced by the 1947 

increase in the minimum school leaving age, Devereux and Hart (2010) employ a regression 

discontinuity design allowing comparison of wages for the cohorts born just before and just after the 

law change. Using data from the General Household Survey (GHS), Devereux and Hart estimate a 

return to education for men of approximately 6 per cent for weekly earnings. Using the larger and 

more accurate New Earnings Survey Panel Data-set (NESPD), the corresponding estimate is 3-4 per 

cent. The combination of the vast dataset (in excess of 1 million observations in the samples using the 

NESPD) and the identification exploiting a clear and sizeable discontinuity in schooling allows us to 

be confident that the wage return to education for those induced to gain additional schooling by the 

1947 RoSLA is in fact limited to 3-4 per cent.   
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Focusing on the 1973 change, Grenet (2009) uses the British Labour Force Survey (LFS) and 

similarly implements a regression discontinuity design to estimate the wage return to education. 

Grenet estimates a return for men of approximately 6-8 per cent in hourly earnings and suggests that 

the return for compliers at this margin is higher than that found at the 1947 law change because 

compulsion to remain in school until age 16 brings students to the point at which high stakes exams 

are taken. Hence the change in minimum schooling requirements adds not only to the number of years 

of schooling but also impacts the probability of attaining credentials and this is an important factor for 

wage outcomes. However, he does not test this formally. The evidence that we present in this paper is 

consistent with this argument.   

Interestingly, Devereux and Fan (2010) also in this special issue, exploit the expansion in higher 

education participation in the UK between the late 1980s and the mid-1990s to instrument for 

education and derive estimates of the return to additional year of schooling. The expansion shifted the 

whole distribution of education upwards, increasing average education by approximately one year, 

with the resulting IV estimate of the male return to education being 6%. This is above the estimated 

effect for the 1947 RoSLA but around or just below the estimate from Grenet for the 1973 RoSLA. 

This makes sense as the expansion from the late 1980s saw an increase in average schooling length 

which should entail increased qualifications for some though not all of the men affected.  

The literature on returns to qualifications typically finds strong, positive effects. Dearden (1999) uses 

the rich National Child Development Survey (NCDS) data and finds that leaving school at 16 with 5 

or more O-levels compared to zero qualifications increases wages (at age 33) by approximately 20-

26% for men. Blundell, Dearden and Sianesi (2005) again using the NCDS compare various models 

and methods of estimation and find that, compared to leaving at 16 with no qualifications, having O-

levels or GCSEs gives a wage return for men of 14-20%, with 18% being the average in the 

population. Chevalier, Harmon, Walker and Zhu (2004) consider signalling versus human capital 

explanations for the return to education and estimate the male wage return to O-levels versus no 

qualifications of approximately 25%  – though these estimates (using LFS data) come from OLS 

specifications which may suffer some positive ability bias. Whilst rejecting pure signalling 

explanations of the returns to qualifications, they suggest that “sheep-skin” effects (i.e. credentials) 

are important after controlling for years of education. This supports earlier work by Chevalier and 

Walker (2002) who use both the British Household Panel Survey and the GHS to estimate the returns 

to specific qualifications. They find that compared to no qualifications, attaining GCSEs is associated 

with approximately 25% higher wages, and this is after accounting for years of education – again 

suggesting that, even conditional on the length of schooling, the margin between getting some 

qualifications and not is important for later outcomes.  
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3. Empirical Strategy 

In order to disentangle the effect of an additional year of schooling from the effect of credentials 

gained in school, we exploit a former institutional rule in England and Wales that determined exactly 

when individuals could leave school – the Easter Leaving Rule.  

Since the Education Act of 1870 a September 1st cut-off has determined which school cohort a child 

belongs to in England and Wales: thus school cohort t comprises all children born between 1st 

September in year t and 31st August in year t+1. The same Act also established that children are 

legally bound to attend school from the start of the first academic term following their fifth birthday. 

In practice, for almost all children this meant starting school at the beginning of the academic term – 

and in most cases the academic year – in which they turn five.2 This means that those born in later 

months of a school year (June, July, August) will be barely older than four when they begin school in 

the September and younger in absolute age when each set of exams is taken since exams are taken at a 

set point within the year, not at a specific age of pupil. This could potentially lead to a “summer-born 

penalty” – this is the case for more recent cohorts in England (see Crawford, Dearden and Meghir, 

2010) – though other researchers have found contrasting effects of being younger within the school 

year (see Robertson, 2011, and references therein). Therefore, controlling for within-cohort age is 

important in our analysis below. However, crucially for our analysis, there is no 31st January cut-off 

for determining when children start school.   

School leaving dates were established by the Education Act of 1962 which stipulated that individuals 

born in the first five months of the school year, i.e. 1st September - 31st January, attained the minimum 

school leaving age at the end of the Easter term in the academic year that they turn 15 (or latterly 16, 

following the 1973 reform). Those born between 1st February and 31st August were not deemed to 

have reached the minimum school leaving age until the end of the summer term – typically the end of 

May/start of June.3 This is known as the Easter Leaving Rule (ELR). The discontinuity at 31st January 

in school leaving date within a school cohort implies a slightly longer duration of schooling for the 

younger-born within the school year: depending on when Easter falls the increased education duration 

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

                                                           
2 School start dates vary by local authority with some operating a dual start date (September and January) and 

others a single, September start date. Ideally, we would have this information but our dataset does not have any 

information on where respondents were educated.  

3The Education-School Leaving Act 1976 made the “May” school leaving date explicit as the Friday before the 

last Monday in May – see Del Bono and Galindo-Rueda (2004) 
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However, more significant is the fact that “high stakes” exams that lead to nationally-recognised 

academic qualifications are taken by most students in the summer term when they are aged 16 (or 

soon to turn 16 for those born in July/August). For the cohorts we look at, these exams included the 

General Certificate of Education Ordinary level (GCE O-level) exams, taken by secondary school 

students who were more academically oriented and the Certificate of Secondary Education (CSE) 

exams, taken by less academically-oriented students. Both O-level and CSE exams were taken by 

most students at age 16, despite the latter being introduced (in 1965) when the minimum leaving age 

was still 15. For both exams, the exam-taking period was May-June. It is clear from the general 

increase in qualifications among the first RoSLA cohort that not all children left at the earliest 

possible date. But, the requirement for individuals born between 1st February and 31st August to 

remain in school until the end of the exam-taking term increased the likelihood that they took the 

exams and gained some academic qualification before leaving school (compared to early leavers), 

particularly when the minimum school leaving age was 16.  

School children born either side of the 31st January/1st February discontinuity are in the same school 

cohort, begin school at approximately the same age and are approximately the same level of maturity 

within cohort. This discontinuity does not align with any other institutional factor that could affect 

educational attainment and undermine the identification strategy. It is therefore credible that children 

born either side of the discontinuity point at 31st January/1st February are identical with respect to their 

unobserved characteristics, such that any difference in their educational attainment is driven solely by 

the institutional rules governing when they are allowed to leave – and indeed this is reinforced by the 

fact that there is no difference in the probability of obtaining qualifications for children born in 

January and February prior to RoSLA. We would argue that the difference in the length of schooling 

between children each side of this cut-off is negligible (approximately 30 days). Instead, the main 

effect of the leaving rule is on the probability of obtaining academic qualifications for cohorts born 

after the raising of the school leaving age (RoSLA) from 15 to 16. This discontinuity can be exploited 

to identify the effect of qualifications.  

We are not the first to adopt this identification strategy. Anderberg and Zhu (2010) use it to estimate 

the effect for women of holding academic qualifications on the probability of being married and on 

the probability of the husband holding qualifications and being economically active. Closer to our 

study, Del Bono and Galindo-Rueda (2004, 2006) use it to estimate the effect of qualifications on 

wages, employment and participation. Specifically, Del Bono and Galindo-Rueda (2006) use data 

from the LFS (1993-2003), the Youth Cohort Study and a dataset combining information from the 

New Earnings Study and the Joint Unemployment and Vacancies Operating System Cohort to study 

primarily the cohorts born from September 1957 up to the last cohorts affected by the ELR (born 

before the end of August 1981). The Education Act of 1996 replaced the two leaving dates with a 

single leaving date – the last Friday in June of the school year that the individual reaches age 16.  
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Del Bono and Galindo-Rueda explicitly focus on cohorts born after the 1973 reform in order to 

abstract from the effects of raising the school leaving age. In contrast, our focus is on the cohorts 

immediately before and after the reform. Our main aim is to shed light on whether the main driver of 

the returns for the post-RoSLA cohort was the increase in the length of schooling or the increase in 

qualifications. We do this by comparing the estimated returns to qualifications (exploiting the ELR for 

the post-RoSLA cohorts) with the estimated effect of the RoSLA itself, which affected both length of 

schooling and qualifications. 

A narrow focus on cohorts around the 1973 RoSLA is justified by the pattern of increasing attainment 

of academic qualifications in the cohorts born since the 1970s. As it becomes more common for the 

majority of individuals to attain at least some academic qualifications, the power of the ELR to 

identify the return to qualifications diminishes – if all in a cohort gain qualifications then this 

identification strategy will fail. Moreover, as the group of individuals whose behaviour may be 

influenced by the ELR falls in size the estimated LATE is driven by an ever narrower and specific 

stratum of those with very little taste for education. Similarly, the further we move away in time from 

the 1973 RoSLA, the more problematic it is to compare the post-RoSLA cohorts to those born before 

who were able to leave at 15 – the implicit regression discontinuity design weakening with each year 

that we move away. 

More formally, we are interested in estimating the effect of qualifications on labour market outcomes, 

i.e. 

it i it itY Q X uβ γ= + +  

where Yit is labour market outcome for individual i at time t (we look at wages and employment), Qi is 

an indicator for whether the individual has any (academic) qualifications and Xit is a vector of control 

variables, including age within year4, birth cohort (dummies), age, region, ethnicity and survey 

quarter*year dummies. 

OLS estimates of β are likely to suffer from endogeneity bias. Both the 1973 RoSLA that increased 

the school leaving age from 15 to 16 and the ELR (post-RoSLA) are potential instruments since they 

affect the probability of obtaining any academic qualifications. We would argue that the impact of the 

ELR on outcomes comes solely through the effect on qualifications since the 30 day difference in 

schooling for those either side of the 31st January discontinuity is too small to have an impact. This 

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

                                                           
4 Included as a linear trend: September=12, October=11,…, July=2, August=1; this ordering reflects the 

potential advantage of being older within the school year. Figure 4 (discussed below) shows that a linear trend in 

month of birth fits the data well, either side of a clear discontinuity between January and February. 
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affected the length of schooling by up to one year for affected cohorts and this will be additionally 

reflected in the estimated return, if this has a separate effect on labour market outcomes. Comparing 

estimates obtained using these two instruments can therefore tell us something about the relative 

importance of qualifications and length of schooling on labour market outcomes.  

In brief, therefore, our strategy is to obtain – and compare – estimates of β using RoSLA and ELR as 

instruments. We would expect that βRoSLA ≥ βELR since RoSLA affected both the probability of gaining 

qualifications and the length of schooling. If βRoSLA = βELR this implies that the effect of RoSLA is 

driven solely by qualifications (there is no additional effect from the increase in length of schooling); 

if βRoSLA > βELR then the length of schooling additionally matters as well as qualifications.     

One assumption here is that the estimates are comparable. In practice, both are local average treatment 

effects for those who were induced by the institutional rule to gain qualifications (the “compliers”). 

For the RoSLA, compliers are people who gain qualifications because they are required to stay on in 

school from 15 to 16. In the case of the ELR, compliers are people who gain qualifications because 

they are required to stay on in school from Easter until the end of May. We make an implicit 

assumption that the effect of gaining qualifications on outcomes is similar for the two groups in order 

to be able to say anything concrete about what drives the RoSLA effect. This seems reasonable given 

that both groups of compliers are within the same cohort and are people induced by institutional rules 

to obtain academic qualifications. Because both estimates are local average treatment effects, they 

may not be informative of the average treatment effect of academic qualifications. However, the 

groups of individuals at the margin of gaining any academic qualifications are important from a policy 

perspective – especially given plans to raise the school leaving age to 17 in 2013 and up to 18 in 2015.  

 

4. Data and descriptives 

Our data come from the Quarterly Labour Force Survey (LFS), pooled from 1993 quarter one to 2010 

quarter two inclusive. The LFS is the largest regular household survey in Great Britain and is 

designed to be representative of the population living in private households, with approximately 

60,000 households responding each quarter. The survey is a rotating panel with each household 

interviewed in five successive quarters and is designed such that, in each quarter, one fifth of the 

households are undertaking their first interview, one fifth their second interview and so forth. The 

LFS provides the necessary information on each individual’s year and month of birth5 in addition to 

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

market status. In their first and fifth interviews respondents are also asked to provide information on 
                                                           
5 From 2003 onwards the month of birth is available only in the Special Licence QLFS datasets. 
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their earnings, although this is missing for many observations. To keep samples consistent we use 

only information from an individual’s wave one interview in all of the results presented.6 We use 

information for individuals living in England and Wales only due to differences in the education 

systems in Scotland and Northern Ireland. 

For the wage effects analysis we include full-time employees only and exclude the self-employed.7 

When looking at the probability of employment we again exclude the self-employed but do allow 

part-time employees in the employed category; the unemployed category captures both the registered 

unemployed and the economically inactive. In all cases we only include information from individuals 

who complete the survey themselves, excluding all proxy respondents. 

To avoid any issues in modelling female labour market participation, we restrict our analysis to men. 

We focus on cohorts born ten years before and after the RoSLA – from September 1947 and August 

1967. With data from LFS waves from 1993 – 2010 this means that our sample contains men aged 25 

to 62. We restrict our analysis to those leaving school at age 16 or younger.8 Implicitly we assume 

that the RoSLA and the ELR induced the compliers to stay only up to the minimum age of 16; we also 

assume that the effects of RoSLA were restricted to individuals at the lower end of the education 

distribution and that there was not a ripple effect upwards. Consistent with previous research (see 

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

Table 1 contains summary statistics for our estimation sample, by school cohort. The effect of RoSLA 

on years of schooling and academic qualifications is clear: in the 1956/7 cohort mean years of 

schooling is 10.51, increasing to 10.87 in the 1957/8 cohort, while the proportion with academic 

qualifications increases from 0.457 to 0.613. To identify the effect on labour market outcomes, we 

need to remove age and cohort effects which necessarily requires assumptions on the way in which 

age and cohort enter the model. We include a quadratic in age (in years) as is standard in the 

literature, and also include dummies for year of birth and survey quarter*year. Using data from 20 

cohorts, and surveys from 18 years (and four quarters in all but one of the years9) means that we have 

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

each individual’s wave one observation, the rolling panel nature of the QLFS means that we have 

                                                           
6 As a robustness check we repeat all specifications using multiple observations per person or using just the first 

observation from each individual regardless of which wave that observation came from. The nature of the results 

remains unchanged, see Appendix Tables B1 and B3. 

7 All results are robust to the inclusion of the self-employed, see Appendix Tables B2 and B4. 

8 We have confirmed all of the main results with the full sample, available from the authors on request. 

9 In 2010 we only have data available from the first two quarters. 
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variation in ages and cohorts at each quarter*year of the survey. This variation, along with the 

functional form assumptions, allows us to identify the parameters of interest.  

Figure 1 illustrates the effect of RoSLA on attainment of different academic qualification levels using 

the National Vocational Qualification equivalence scale (see Appendix A Table A1)10. This is shown 

for the full sample (rather than just the estimation sample of those leaving school at 16 or before) 

allowing us to explore whether RoSLA had any effect on later school leavers. The proportion 

attaining no academic qualifications was falling steadily across cohorts both before and after RoSLA 

but there is a discontinuity at the point of RoSLA, which is marked by the vertical line. The 

proportion attaining no academic qualifications fell from 0.286 in the 1956/57 cohort to 0.215 in the 

1957/58 cohort. Similarly there is a steady upward trend in the proportion attaining level 1 

qualifications before and after RoSLA but a discontinuity at the RoSLA point, the proportion attaining 

level 1 qualifications increasing from 0.046 to 0.093. For level 2 qualifications the jump at 1957/58 is 

from 0.192 to 0.233. For levels 3 and upwards – academic qualifications equivalent to A-levels or 

above – the patterns are unaffected by RoSLA. 

The same effects amongst our estimation sample of those who leave school at age 16 or younger, is 

illustrated in Figure 2. The proportion attaining no academic qualifications falls from 0.542 in the 

1956/57 cohort to 0.390 in the 1957/58 cohort. The proportion attaining level 1 qualifications 

discontinuously jumps at the RoSLA point from 0.076 to 0.167, while for level 2 qualifications the 

jump is from 0.250 to 0.321. For levels 3 and upwards the patterns are completely flat across all 

cohorts – as we would expect, among those leaving school at 16 or younger, there is very little 

attainment of level 3 or higher qualifications.  

Figure 3 shows both the effect of RoSLA across cohorts (again marked by the vertical line) and the 

effect within each cohort of the ELR. The post-RoSLA increase in academic qualifications is clear for 

both “early leavers” (born 1st September – 31st January) and “late leavers” (born 1st February – 31st 

August). Looking within each school cohort, late leavers are clearly more likely to have academic 

qualifications after RoSLA – the pattern before RoSLA is mixed. The difference post-RoSLA is 

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

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

trend, with the jump around the 31st January discontinuity point, post-RoSLA, providing the 

                                                           
10

 Academic qualifications in England and Wales comprise the nationally recognised qualifications assessed by 

external examinations and are traditionally taken at school aged 16 (O-levels/GCSEs), at school/college aged 18 

(A/S and A-levels) and at University (degrees, post-graduate degrees). The NVQ equivalence scale is used as 

standard to allow comparison of academic and vocational qualifications which differ from academic 

qualifications, being more directly work related in nature. 
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exogenous variation in qualifications attainment that will drive the identification in our estimates 

using the Easter Leaving Rule. Figure 4 illustrates the extent of the discontinuity at the 

January/February cut-off, interrupting the otherwise smooth effect of month of birth. The upper 

(dashed) lines show the proportion of individuals with academic qualifications by month of birth, 

pooling all years following the raising of the school leaving age. Either side of the January/February 

cut-off there is variation by month of birth, with a similar slightly upward slope describing the trend. 

The jump in qualifications attainment between January and February is very clear, with the February 

to August months all lying above those for September to January. 

The lower (solid) line in Figure 4 similarly show the proportion of individuals with academic 

qualifications by month of birth but this time pooling the years prior to the raising of the school 

leaving age. As we would expect, given that individuals leaving at the minimum age were still one 

year away from the time that high stakes exams were taken, 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 the effects of each leaving rule on both the probability of 

attaining academic qualifications (linear probability model) and on the labour market outcomes 

themselves: log wages in panel (a), employment (linear probability model)  in panel (b). Each 

reported coefficient comes from a separate regression and in all regressions the full set of age, cohort, 

region, ethnicity and survey quarter*year controls are included. 

“Late leaver” is an indicator that takes the value 1 if the individual is born between 1st February and 

31st August i.e. compelled to remain in school until the end of the Summer term, otherwise zero. 

RoSLA is an indicator equal to 1 for individuals born after 1st September 1957, otherwise zero. In 

each panel, the first row presents the estimates of the effect of RoSLA, using the full sample of 

observations from 20 cohorts. The second row contains estimates of the effect of the ELR on 

outcomes in the post-RoSLA cohorts i.e. when the ELR should have an impact. The final row 

estimates are of the effect of the ELR on outcomes in the pre-RoSLA cohorts, when there should not 

be any effect of the ELR.  

Looking first at the top row of panel (a), we can see that in the sample with wage information 

available, the raising of the school leaving age increased the probability of attaining academic 

qualifications by approximately 7 percentage points though this is imprecisely estimated and not 
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statistically significant (p=0.119). Given this, it is unsurprising that looking at the first column there is 

no estimated reduced form effect of RoSLA on log wages.  

Dividing the sample into the pre- and post-RoSLA cohorts, the second row of  panel (a) shows that for 

the post-RoSLA cohorts, the ELR does not have a significant effect on either academic qualifications 

or log hourly wages. The final row of panel (a) contains the reduced form estimates for the pre-

RoSLA cohorts and surprisingly in this sample there is a significant effect of the Easter Leaving Rule 

on academic qualification attainment. This is  puzzling, as those not eligible to leave at Easter would 

have to remain for an entire further year before they reached the age at which nationally recognised 

academic qualification exams are taken. This has previously been found to be a feature of the LFS 

(see Del Bono and Galindo-Rueda, 2006), and may be due to mis-reporting of qualifications in the 

LFS. Individuals who remained until the end of the Summer term pre-RoSLA but left at 15 will in 

some cases have received a “School Leaving Certificate” and it may be that some individuals who left 

at 15 in the pre-RoSLA period report having CSE equivalent level qualifications (and therefore would 

count as having academic qualifications) in error. Mis-reporting of education is known to be a 

problem in the LFS, see Thomson et al (2010) and references therein. By excluding all proxy 

respondents we hoped to limit this problem however it does still remain to some extent. The first 

column of panel (a) provides some support for this mis-reporting explanation –while the ELR may 

have an effect on qualification attainment pre-RoSLA, this does not translate into any effects in the 

labour market which is consistent with CSE level qualifications having been erroneously recorded. 

Moreover, the results from the employment analysis (discussed below) which uses a sample almost 

three times larger than that in panel (a), shows no effects of the ELR in the pre-RoSLA period either 

on academic qualification holding or on the labour market outcome. 

Turning to panel (b), the first row shows that in the larger employment analysis sample, the raising of 

the school leaving age increased the probability of attaining academic qualifications by 9.5 percentage 

points (p<0.001). Moreover, RoSLA also had a significant reduced form impact on the probability of 

being employed, increasing it by 5.2 percentage points (p=0.033).  

The second row of panel (b) shows that in the post-RoSLA cohorts, the Easter Leaving Rule 

significantly increased the probability of attaining academic qualifications by 6 percentage points 

(p<0.001). This is in line with the expectation that the ELR should affect the post-RoSLA cohorts and 

confirms the visual evidence from Figure 4. The ELR also has a significant reduced form impact on 

employment probability, raising it by 2.3 percentage points (p=0.083). As is our prior, the final row 

of panel (b) shows that in this larger sample, there is no 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 this paper is to shed light on whether the effect of RoSLA 

is driven by the increase in qualifications or by the increase in the length of schooling. We do this by 

estimating a benchmark effect of qualifications alone using ELR as an instrument and compare this 

with the estimate of the effect of qualifications using RoSLA, which will also contain the effect of 

increased length of schooling. Table 3 pursues this idea, presenting IV estimates of the effect of 

qualifications using each instrument separately, along with the Ordinary Least Squares estimates for 

comparison. As with the reduced form estimates, the RoSLA instrument is estimated using the full 20 

cohorts sample while we restrict the estimates using the Easter Leaving Rule to the first 10 cohorts 

affected by RoSLA.  

The IV estimates can be simply obtained by the Wald estimator, dividing the reduced form coefficient 

for the labour market outcome by that for academic qualifications. We therefore know from Table 2 

that each instrument is too weak to identify the causal effects of academic qualifications on log wage 

in the sample available as neither RoSLA nor ELR is statistically significant in the first stage 

regression nor do they have any reduced form effect on log wages. Grenet (2009) uses a larger sample 

from the LFS and does find a reduced form effect of the 1973 RoSLA on later log wages of 1.6% to 

2.1%.11 Del Bono and Galindo-Rueda (2006) also fail to find a statistically significant effect of ELR 

using a larger sample of post-RoSLA cohorts (from September 1957 to August 1975); in our smaller 

sample it is therefore perhaps not surprising that we do not identify an effect in the reduced form. We 

will therefore now focus on the results for employment.   

We have shown in Table 2 that in the larger sample used for the employment analysis, each 

instrument is sufficiently strong to generate statistically significant variation in academic qualification 

attainment, allowing more precise IV estimates of the causal effect of academic qualifications. In each 

specification the first stage F-statistic on the exclusion of the instrument exceeds the rule-of-thumb 

value of 10 for non-weak instruments.  

The RoSLA IV estimate of the effect of qualifications on employment is an increase of 55.1 

percentage points (significant at the 5% level). This is a large effect, more than double the OLS 

estimate of 24.3 pp. One possible explanation for the larger IV estimates is that they capture a LATE 

for those who only gained qualifications because of the constraint of RoSLA. Moreover we expect 

that this estimate may be upward-biased as an estimate of the true effect of qualifications because of 

the increase in years’ schooling which may separately have affected employment probability.   
                                                           
11 Grenet uses LFS data from 1993-2004 and cohorts born between 1949 and 1967; his sample includes 

individuals who leave at 18 or younger (ours is 16 or younger) and we are constrained to include only 

individuals for whom highest qualification is recorded which further reduces our sample relative to Grenet’s. 
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The estimates on the right hand side of Table 3 provide some evidence on the extent to which 

qualifications, rather than the extra year in education, account for the RoSLA returns. In these 

estimates, we identify the effect of qualifications using the ELR in the post-RoSLA cohorts. We argue 

that this provides a benchmark estimate of the effects of qualifications because the ELR had a 

negligible effect on years’ schooling received. The IV estimated return to academic qualifications is a 

38.9 pp increase in employment probability, compared to the OLS estimate of 27.0 pp. This result is 

similar to that found by Del Bono and Galindo-Rueda (2006).  

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

For employment, instrumenting qualifications using RoSLA yields larger estimates. This is consistent 

with there being some upward bias in this estimated return to qualification because of an additional 

effect on years’ of schooling on employment probability. However, the difference between this 

estimate and the IV estimate using ELR is not large and statistically it cannot be ruled out that both 

estimates are equal. The estimate based on the ELR is more than 70% of the estimated based on 

RoSLA, suggesting that a large part of the return associated with RoSLA is being driven by the return 

to academic qualifications, rather than the additional year of education. While the lower level of 

precision in the ELR estimate in particular must be borne in mind when making this comparison, this 

ratio of coefficient sizes remains robust to the different possible samples used for the employment 

analysis (see online Appendix B) and suggests that qualification attainment drives a large part of the 

RoSLA effect. This goes some way to answering whether it is 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 rule – the Easter Leaving Rule (ELR) – to shed light on 

what drives the effect on employment outcomes of another institutional rule – the 1973 RoSLA from 

15 to 16. The RoSLA reform had two effects on educational outcomes that could potentially impact 

employment: it both increased the length of time that children spent in school by up to one year and 

made it more likely that they would leave school with some academic qualifications since high stakes 

exams that lead to nationally-recognised qualifications are taken at age 16 in the UK. Using RoSLA to 

instrument years’ schooling (as has been done in previous studies) will therefore capture both the 

effect of increasing the quantity of schooling that people receive and the effect of attaining academic 

qualifications. The ELR defined exactly when children could leave school – at Easter (children born 

between 1st September and 31st January) or at the end of the summer term (children born between 1st 

February and 31st August). We show that for post-RoSLA cohorts, late leavers were significantly 

more likely to obtain academic qualifications since they were forced to stay until the end of the exam-

taking term. We exploit this discontinuity to obtain an unbiased estimate of the effect of qualifications 

on later labour market outcomes, focusing particularly on employment. Consistent with previous 
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studies (Dearden, 1999, Blundell et al, 2005 and Del Bono and Galindo-Rueda, 2006), we find that 

qualifications have a large, positive effect on later outcomes, increasing the probability of 

employment by approximately 40 percentage points, although this must be caveated that it is a local 

average treatment effect for those who were induced by the ELR to obtain academic qualifications.  

Comparing the estimates of the returns to qualifications on employment using the ELR as an 

instrument with the estimates using the RoSLA as an instrument, we show that much of the returns to 

RoSLA appear to be driven by qualifications, but that there is some (small) additional return to 

increasing the length of schooling.  

Our findings have several implications. First, they help to reconcile previous estimates of the returns 

to education associated with the 1947 RoSLA, which raised the leaving age from 14 to 15, and the 

1973 RoSLA, which raised the leaving age from 15 to 16. Estimates of the former (Devereux and 

Hart, 2010) are smaller than the latter (Grenet, 2009): a 3-4 per cent boost in earnings, compared to a 

6-8 per cent. Grenet had previously suggested that the fact that the 1973 reform saw a sizeable 

increase in the proportion leaving with academic qualifications may account for this difference; we 

provide direct evidence to support this claim. Importantly, this does mean that the two reforms should 

be kept separate in obtaining estimates of the returns to education since their effects on educational 

outcomes were different.  

Secondly, our results strongly suggest that qualifications drive much of the estimated returns to 

raising the school leaving age from 15 to 16. This is potentially relevant to current UK government 

policy which is to raise the school leaving age again from 16 to 17 in 2013. The second set of high 

stakes exams is typically not taken until age 18; there is therefore a potential  concern that simply 

increasing the length of time that pupils spend in education without a corresponding increase in 

qualifications would have substantially less of an effect than if pupils both gained an extra year and 

left with some credentials. Another consideration is that requiring pupils to spend another year in full-

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

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

School 
Cohort   Age   

Academic 
Quals.   

Years of 
Schooling   

Employed 
(0,1)   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 33.5 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 
st. err. 0.040 0.043 

Obs.   12766   12766 
 
 
Post-RoSLA cohorts   Log hourly wage   Academic quals. 
Late leaver dummy coeff -0.015 0.026 

st. err. 0.020 0.020 
Obs.   7478   7478 
 
 
Pre-RoSLA cohorts   Log hourly wage   Academic quals. 
Late leaver 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*** 
st. err. 0.025 0.028 

Obs.   33070   33070 
 
 
Post-RoSLA cohorts   Employed (0,1)   Academic quals. 
Late leaver dummy coeff 0.023* 0.060*** 

st. err. 0.013 0.014 
Obs.   17961   17961 
 
 
Pre-RoSLA cohorts   Employed (0,1)   Academic quals. 
Late leaver dummy coeff 0.006 0.021 

st. err. 0.015 0.016 
Obs.   15109   15109 

 
Note: Each reported coefficient is from a separate regression. Late leavers are born 1st February to 31st August 
inclusive. Controls included for age, age2, age-within-year, dummies for year of birth, dummies for region of 
residence, ethnicity, survey quarter*year. Standard errors are robust. 
*** p<0.01, ** p<0.05, * p<0.10. 
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Table 3: IV and OLS estimates of the effect of academic qualifications on labour market 

outcomes 

IV: RoSLA IV: Easter Leaving Rule 

Log hourly wage Log hourly wage 

OLS IV 
First 
stage OLS IV 

First 
stage 

Academic  coeff 0.292*** 0.057     coeff 0.244*** -0.575   
Quals. st. err. 0.008 0.576 st. err. 0.011 0.958 

coeff 
post-
RoSLA 0.067 coeff 

Late 
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) 

OLS IV 
First 
stage OLS IV 

First 
stage 

Academic  coeff 0.243*** 0.551**     coeff 0.270*** 0.389*   
Quals. st. err. 0.005 0.271 st. err. 0.007 0.215 

coeff 
post-
RoSLA 0.095*** coeff 

Late 
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 born 1st February to 31st August inclusive. Controls included for age, age2, age-within-year,  
dummies for year of birth, dummies for region of residence, ethnicity, survey quarter*year. 

*** p<0.01, ** p<0.05, * p<0.10. Robust standard errors.  
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Figure 1: Proportion with academic qualifications at each NVQ level, by school cohort 

 

 

Figure 2: Proportion with academic qualifications at each NVQ level amongst leavers 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 

 

 

Figure 4: Probability of attaining academic qualifications by month of birth,  

pre- and post-RoSLA 
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Appendix A: Data and Definitions 

Table A1: NVQ Equivalent Qualifications Classification 

NVQ equivalent     Academic qualification         

Level 0  No nationally recognised academic qualifications   

         

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, Scottish certificate of sixth   

  year studies, international baccalaureate    

         

Level 4  First/foundation degree, other degree, diploma in higher education 
         

Level 5   Higher degree           

 

Details of QLFS variables 

Log wage: for the hourly wage rate the variable hourpay is used if available, hourpay = average gross 

hourly pay; if hourpay is unavailable hourly wage rate is constructed as: grsswk/ (bushr+pothr),  

grsswk = gross weekly pay in main job; bushr = total usual hours worked in main job (excluding 

overtime); pothr = usual hours of paid overtime. The natural log of this is the log wage variable. The 

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

Employment: the variable inecacr  (and in later years the equivalent variable inecac05) is used, 

inecacr = basic economic activity (ILO definition). Working is classified as values 1 “employee” or 3 

“government employment and training programme”. All other values are not working (includes 

inactivity). 

Academic qualifications: the variable hiqual (and in later years the equivalent variables hiquap, 

hiqual4, hiqual5, hiqual8) is used, hiqual = highest qualification/trade apprenticeship. This is coded 

into NVQ equivalent levels using the typography outlined in Appendix Table A1 above. 

Ethnicity: the variable ethcen (and in later years ethcen15) is used, ethcen = ethnicity revised. 

Usual region of residence: the variable uresmc = region of usual residence (17 categories cover 

England and Wales) is used. 


