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Abstract

In this note, we use the UK Labour Force Survey to estimate the wage return to an additional year
of schooling for Scotland and Northern Ireland exploiting the 1972 Raising of the School Leaving
Age (RoSLA). Prior literature on this topic has consistently ighored both countries in a UK context,
likely due to an incotrect belief that they were not affected by the 1972 RoSLA until some years later.
We demonstrate that both countries were affected by the education reform in 1972 and our estimates
suggest a positive effect on hourly wages for Scotland.

Keywords: Returns to education, raising of the school leaving age, earnings, Scotland, Northern
Ireland, instrumental variables (IV)

JEL dlassification: 121,128, J24

1. Introduction

The UK literature estimating the returns to education has made frequent use of the 1972 Raising of
the School Leaving Age (RoSLA) reform. This reform increased the minimum school leave age from
15 to 16 and can be used to construct a valid instrument for schooling in order to identify the causal
effect of schooling on later outcomes. Using this reform previous research has found a positive
impact on wages from an additional year of schooling, though the magnitude of this effect is sensitive
to the dataset and estimation method used, varying between 6% and 22% (see Chevalier and Walker,
2002; Buscha and Dickson, 2012; Dickson, 2013; Grenet, 2013). There is also a broader RoSLA
literature exploiting the 1972 reform to examine the causal effect of schooling on a range of outcomes
including health (Clark and Royer, 2013; Silles, 2009; Powdthavee, 2010), fertility (Silles, 2011) and
crime (Machin ez a/, 2011).

However, although the 1972 education reform was a UK-wide reform and affected all four
countries (England, Wales, Scotland and Northern Ireland) at the same time, the majority of studies
that use this identification strategy exclude Scotland and Northern Ireland from their analysis. It is
unclear why so many studies excluded these two countries but it seems that many authors incorrectly
believed that the raising of the school leaving age from 15 to 16 took place in 1972 only for England
and Wales and for the other countries it was implemented at a later date.

In this study we contend that this was not the case and explore the 1972 RoSLA in Scotland
and Northern Ireland. We argue that, contrary to popular understanding in the literature, there was a
significant positive education shock in both Scotland and Northern Ireland in 1972 and that this
reform can thus be used as a credible instrument to either a) boost samples sizes in any UK analysis
or b) estimate separate education effects for Scotland and Northern Ireland.
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2. DPrevious Research on Wage Returns to Education

Table 1 reviews the relevant UK literature. Presented are recent studies that have estimated wage
returns using the 1972 RoSLA reform. It can be observed that almost all these studies focus only on
English and Welsh geographies and ignore Scotland and Northern Ireland. The “founding” study for
the UK returns to education instrumental variables literature is Harmon and Walker (1995) who do
use all four countries. However, they miss-assign the relevant 1972 RoSLA date for Scotland to 1976
rather than 1972. Part of this confusion may be due a 1976 Act that changed the leaving dates in
Scotland and compelled some students who previously were leaving earlier to remain until the end
of May from that year onwards. A more detailed history of the 1972 RoSLA and its implementation
can be found in Woodin e a/. (2013).

Due to the influential nature of the original Harmon and Walker study it is possible that
subsequent studies simply assumed that their approach was correct and excluded Scotland from their
analysis when using the 1972 reform. Alternatively, it may be that Scotland was excluded due to the
differences in the education system compared to England and Wales. However, high-stakes
secondary school exams are taken at age 16 in both jurisdictions hence the impact of the raising of
the minimum leaving age to 16 is likely to be similar despite nominally different qualifications being
taken. In addition, while Northern Ireland was included in the Oreopoulos (2000) study of the earlier
raising of the school leaving age from 14 to 15 in the UK, it appears that Northern Ireland was either
ignored or forgotten in later studies that exploit the 1972 reform.

Table 1: A Review of the Impact of the 1972 School Leaving Age Reform on Male Wages

Study Data RoSLLA  Effect of RoSLA on Wage return to one Countries
education year of schooling
using ROSLA IV
Harmon and Pooled Family 1947 0.541 additional years of IV estimate of 15% England, Wales,
Walker (1995)  Expenditure Survey and schooling for the 1947  for houtly wages Scotland and
1978 to 1986 1972 change and 0.110 Northern Ireland
additional years for the combined
1972 change
Chevalier and  British Household 1972 Not reported IV estimate of 17- England and
Walker (2002)  Panel Survey 1991 20%  for  houtly Wales combined
to 1996 wages
Dickson and Pooled Quartetly 1972 Proportion ~ with  no No effect on hourly England and
Smith (2011) Labour Force academic  qualifications ~ wages Wales combined
Survey 1993 to fell by 0.071; those with
2010 level 1  qualifications
increased by 0.047; those
with level 2 qualifications
increased by 0.041. No
effect  on level 3+
qualifications
Buscha and UK Household 1972 0.225 additional years of IV estimate of 22% England and
Dickson Longitudinal Study schooling for hourly wages Wales combined
(2012) 2011
Grenet (2013)  Pooled  Quartetly 1972 0.274 additional years of IV estimate of 6-7%  England and

Labour
Survey
2004

Force
1993  to

schooling

for hourly wages

Wales combined




3. Identification Strategy: the 1972 Raising of the School Leaving Age in Scotland and
Northern Ireland

The expansion of compulsory schooling to age 16 in 1972 for England and Wales was achieved
via a statutory instrument (Order in Council) on the 227 of March 19723 that implemented the
statue of the Education Acts 1944 and 1962. For Scotland, the 1972 RoSLA became operational
via an Otder in Council entitled “The Raising of the School Leaving Age (Scotland) 1972’. The
instrument was enacted on the 20 January 19724 and legislated to “...raise from fifteen to sixteen
the upper limit of the ‘school age’, as defined in section 32(1) of the Education (Scotland) Act 1962”
effective from the 1%t of September 1972 across Scotland. A report by the HM Inspectors of
Schools (Scottish Education Department, 1976) provides further insight into the Scottish 1972
RoSLA; it states that although issues such as apathy and truancy occurred amongst those compelled
to remain in school, overall the RoSLA implementation in Scotland was relatively well organised.
The majority of schools were adequately staffed, well-resourced and had enough accommodation
to cope with the sudden increase in student numbers.

Northern Ireland implemented the 1972 RoSLA via an Otrder in Council on the 14%® April
19725 entitled ‘Raising of School Leaving Age Order (Northern Ireland) 1972’ whose purpose was
to raises the upper limit of compulsory schooling to age 16 from 15t September 1972. All four UK
countries therefore experienced the same school leaving age at the same time.

We exploit the exogenous variation in schooling induced by this reform to identify the causal
effect of education on wages, and following the more recent literature we use a regression
discontinuity design approach to the instrumental variables (IV) methodology. As per the best
practice recommended by Imbens and Lemieux (2008) and Gelman and Imbens (2014), we fit a
linear regression function to observations within distance 4 on either side of the discontinuity point

(1 September 1957)

) 2
min Zi:c—h<Xi<c(Yi — Upre 1957 — .Bpre 1957- (Xi - C)) (1)
Apre 1957:Bpre 1957
and
i 2
min Zi:c—h<Xi<c(Yi — Upost 1957 — .Bpost 1957- (X; — C)) @

Apost 1957:Bpost 1957

Where Y; is log hourly wages, X; is the number of months an individual is born before/after
the 15t September 1957 discontinuity, the as and s are the regression intercepts and slope values
computed for data in the region surrounding the discontinuity, ¢, with bandwidth, 4. These values
are calculated twice, once for the left-hand side of ¢ (born pre-September 1957) and once for the
right-hand side (born post-September 1957) of ¢« The intercept values at the discontinuity,

Hpre 1957(€) and Upost 1957(C), can then be computed by:

ﬁpre 1957(C) = &pre 1957 + .Bpre 1957-(c —¢) = &pre 1957 3
and

ﬁpost 1957(¢c) = &post 1957 + .Bpost 1957-(c —¢) = &post 1957 “

Given these estimates we can then compute the treatment effect of 1972 RoSLA log houtly
wages Y; as follows:

.Bwage = &post 1957 — &pre 1957 ®)

3 http:/ /www.legislation.gov.uk/uksi/1972/444/pdfs/uksi_19720444_en.pdf
4 http:/ /www.legislation.gov.uk /uksi/1972/59/pdfs/uksi_19720059_en.pdf
5 https:/ /www.thegazette.co.uk/Belfast/issue/2777 /page/139



We use an analogous procedure to calculate the impact of the reform on years of schooling,
denoted Sschoor, and can then recover an estimate of the impact of an additional year of schooling
as the ratio of these two reduced form coefficients: By = Bwage/Bschoot-

4. Data and the impact of the 1972 RoSLA on Schooling

We follow Grenet (2013) and use the quarterly UK Labour Force Survey (LES), pooled from
1993q1 to 2011g4 inclusive. The LES is the largest regular household survey in the UK and is
designed to be representative of the population living in private households, with approximately
60,000 households responding each quarter. We restrict the earnings estimations to include only
information from an individual’s last interview. We select individuals resident in England, Wales,
Scotland and Northern Ireland and exclude those who were born outside of the UK unless they
moved to the UK prior to commencing their secondary education. To ensure our estimates are
comparable to the majority of the prior literature, we restrict our analysis to men only, exclude
those who are self-employed, those working less than 20 hours per week and those who first left
full-time education after the age of 25. We calculate average gross houtly pay excluding overtime
in main job and deflate earnings into 2012 £s. Finally, we trim the earnings distribution to remove
the top and bottom 1% of the distribution.

In terms of educational impact, it is well established that the 1972 RoSLA had a significant
impact of around one-third of a year additional schooling for young people in England and Wales.
We repeat this estimate and at the same time expand the analysis to Scotland and Northern Ireland.
Results are presented in Figure 1. We find a significant positive education event occurring in
Scotland and Northern Ireland at the same time as the 1972 RoSLA in England and Wales. Average
years of schooling increases by approximately one-quarter whilst the proportion of children staying
in school beyond age 15 jumps to over 95%. This, in addition to the historical evidence provided
in section 3, confirms that Scotland and Northern Ireland were not excluded from the 1972 UK
RoSLA.

Figure 1: The 1972 RoSLA effect on education
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5. The impact of the 1972 RoSLA on Wages

To examine the effect of the 1972 RoSLA on wages in Scotland and Northern Ireland we first plot
average houtly pay around the education discontinuity. Figure 2 presents these plots for England
and Wales and for Scotland and Northern Ireland. The England/Wales and Scotland graphs have
a striking similarity and suggest a positive effect from the education discontinuity. For Northern
Ireland wages levels are lower and the trend pattern pre-reform less clear, moreover the smaller
sample size for Scotland, and even more so for Northern Ireland, results in more variation around
the trend. We now proceed to estimate the effect of 1972 RoSLA on wages via a regression
discontinuity (RD) framework.

Figure 2: The 1972 RoSLA effect on log houtly pay
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As outlined previously, we use non-parametric estimators with the effects of the 1972
RoSLA on education and earnings estimated by local linear regression in a local region near the
discontinuity. However, rather than using year of birth averages, as presented in the Figure 1 and
2, we use month of birth as our running variable. This implies that our bandwidth choices must be
multiples of 12 to avoid within school-year month of birth effects (see Crawford et al, 2010).
Therefore, we present results for bandwidths of 12, 24, 36, 48, 60 and 72 months, and in each case
we use a rectangular kernel. We run initial regressions to remove country-specific macro time
effects and carry out all the analysis on the wage residuals from these regressions.® Results are
presented in Table 2.

Using the estimates in Table 2 our results show that we can replicate Grenet’s (2013) findings
for England and Wales exactly, estimating a 6-7%7 increase in hourly wages per additional year of
schooling. For Scotland, the smaller sample size leads to significantly larger standard errors and as
such the estimates are not statistically significant at conventional levels. However, the magnitude
of the estimated wage effect for Scotland mirror those of the England and Wales, particularly for
the larger bandwidths of 60 months or more, and we argue that with a larger sample size we would
most likely find similar coefficients with smaller standard errors.

An alternative interpretation could be that weak identification has led us to find relatively ‘noisy
zero’s’, with no true effects of the reform apparent. However, we reject such an interpretation
based on the contextual evidence from previous studies and from our own results here. It is well
established in this literature that RoOSLA increased the average years of schooling by between 0.20
and 0.35 years for England and Wales (see Silles, 2009, 2011; Machin ef a/, 2011; Grenet, 2013;
Clark and Royer, 2013) and an increase of this size is evident in our findings for Scotland. Both
visually in Figure 2 and statistically in Table 2, it is clear that a positive education shock of this
magnitude affected young people in Scotland at the same time as the effect occurred in England
and Wales. Given these common empirical findings for education we might expect the wage

¢ Results are almost identical using raw log hourly wage as the dependent variable.

7This is calculated as the Wald (IV) estimate from the reduced form estimates in Table 2, for example the 60 months
bandwidth gives a return to schooling of (0.022/0.317)*100 = 6.8%, fot the 72 month bandwidth it is
(0.018/0.281)*100 = 6.35%. Using the average of the estimates across all bandwidths: (0.023/0.357)*100 = 6.4%.



impacts to also be mitrored, and this is indeed suggested in Figure 2. Thus although the large
standard errors prevent even the higher bandwidth wage estimates reaching statistical significance
for Scotland, the similarity in point estimates at higher bandwidths, taken with the graphical
evidence, suggests the wage impact may indeed have been replicated in Scotland.

Using the ratio of the reduced form and first stage coefficients, we cautiously estimate that the
return to hourly wages is approximately 5-6% per additional year of schooling for Scotland; very
similar to the estimates for England and Wales. Unfortunately, for Northern Ireland the small
sample size leads to results that are too unstable to draw firm conclusions.

6. Conclusion

This note has argued that the education reforms that increased the minimum school leaving age to
16 took place in all four countries in the UK in 1972 and not at a later date in Scotland. We have
presented both historical and empirical evidence that this is the case, showing that all four countries
experienced similar positive education effects which in turn resulted in similar sized wage effects
for Scotland and England and Wales. The wage return in Northern Ireland proved more difficult
to identify due to the small sample size available. The important conclusion is that the 1972 reform
did indeed affect all four countries at the same time and thus future studies making use of the 1972
reform to estimate the impact of additional schooling on vatious wage and non-wage outcomes
should not exclude Scotland and Northern Ireland from their data.



Table 2: RD Estimates of the effect of the 1972 RoS1.A on residual log hourly wages and years of schooling, various bandwidths: pooled 1.LFS data 199341-201144

England/Wales Scotland Northern Ireland
Bandwidth Log wage Years of N Bandwidth Log wage Years of N Bandwidth Log wage Years of N
(months) residuals schooling (months) residuals schooling (months) residuals schooling
12 Coeff: 0.024 0.403%¢ 10,281 12 Coeff: 0.056 0.190 1,185 12 Coeff: 0.061 0.050 255
Std. Err. (0.020) (0.102) Std. Err. (0.058) (0.278) Std. Err. (0.114) (0.710)
24 Coeff: 0.030* 0.428% 20,542 24 Coeff: 0.026 0.282 2,316 24 Coeff: -0.003 0.106 482
Std. Err. (0.014) (0.070) Std. Err. (0.040) (0.204) Std. Err. (0.083) (0.491)
36 Coeff: 0.024* 0.375%% 30,625 36 Coeff: -0.001 0.146 3,527 36 Coeff: -0.027 0.159 715
Std. Err. (0.011) (0.057) Std. Err. (0.033) (0.165) Std. Err. (0.072) (0.391)
48 Coeff: 0.028** 0.349%%% 40,995 48 Coeff: 0.001 0.359* 4,659 48 Coeff: -0.038 0.211 953
Std. Err. (0.010) (0.049) Std. Err. (0.029) (0.145) Std. Err. (0.062) (0.338)
60 Coeff: 0.022* 0.317% 51,750 60 Coeff: 0.020 0.332% 5,876 60 Coeff: -0.048 0.146 1,195
Std. Err. (0.009) (0.044) Std. Err. (0.026) (0.128) Std. Err. (0.057) (0.302)
72 Coeff: 0.018* 0.281% 62219 72 Coeff: 0.014 0.278* 7,040 72 Coeff: -0.021 0.112 1,422
Std. Err. (0.008) (0.040) Std. Err. (0.023) (0.118) Std. Err. (0.052) (0.279)
0.023 0.357 Average 0.020 0.265 Average -0.012 0.131

* p<0.05, ** p<0.01, ***p<0.001. Estimates based on local linear regression using rectangular kernel. LFS: 1993q1-2011q4,
men only. Initial regressions of log houtly wages on country specific year dummies are run and the residuals recovered and
used as the dependent variable.
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