The
University
g Of

(T

i . ..;"k.l':{éi Shﬁfﬁe]d.

This is a repository copy of Predictors of becoming not in education, employment or
training: a dynamic comparison of the direct and indirect determinants.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/191085/

Version: Published Version

Article:

Gladwell, D., Popli, G. orcid.org/0000-0003-2919-2627 and Tsuchiya, A. (2022) Predictors
of becoming not in education, employment or training: a dynamic comparison of the direct
and indirect determinants. Journal of the Royal Statistical Society: Series A, 185

(Supplement 2). S485-S514. ISSN 0964-1998

https://doi.org/10.1111/rssa.12961

Reuse

This article is distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs
(CC BY-NC-ND) licence. This licence only allows you to download this work and share it with others as long
as you credit the authors, but you can’'t change the article in any way or use it commercially. More
information and the full terms of the licence here: https://creativecommons.org/licenses/

Takedown

If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

2=\ White Rose

| university consortium
/‘ Universities of Leeds, Sheffield & York

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/



Received: 9 November 2019

Accepted: 9 September 2022

DOI: 10.1111/rssa.12961

ORIGINAL ARTICLE

Predictors of becoming not in education,

employment or training: A dynamic comparison

of the direct and indirect determinants

Daniel Gladwell' | Gurleen Popli?

'Health Economics and Outcomes
Research, Lumanity, Sheffield, UK

2Department of Economics, University of
Sheffield, Sheffield, UK

3Department of Economics & School of
Health and Related Research, University
of Sheffield, Sheffield, UK

Correspondence

Gurleen Popli, Department of Economics,
University of Sheffield, 9 Mappin Street,
Sheffield, UK.

Email: g.popli@shef.ac.uk

| Aki Tsuchiya3

Abstract

This paper uses a dynamic latent factor model to investi-
gate the determinants of not in education, employment
or training (NEET) status among adolescents in the
United Kingdom. We bring together within one frame-
work various determinants of NEET status, such as
educational achievements, non-cognitive skills, family
socio-economic factors, aspirations, mental health and
local labour market conditions. We model the educa-
tional progress over multiple periods through the life of
the young person, up to the completion of compulsory
schooling. By taking into account this progression, we
can determine the direct and indirect impacts of differ-
ent determinants of NEET status, and the stage in the
life of the young person at which each determinant is
important. Our findings suggest that cognitive ability
(as measured by educational achievements) remains the
key predictor of NEET status. Further, while a range of
individual and family factors determines NEET status,
the impact of most of these factors is largely indirect,
through ability formation and not necessarily direct. To
gauge the relative contributions of various determinants,
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2 GLADWELL ET AL.

we conduct simulations to predict the probability of the
young person being NEET under different scenarios and
assumptions. The exercise indicates that the effects of
aspirations of the young person, their school engage-
ment, and the local youth unemployment rate on the
likelihood of the young person being NEET are as large
as boosting their cognitive skills.

KEYWORDS

adolescence, aspirations, educational achievements, local youth

unemployment rates, locus of control, LSYPE, school engagement

1 | INTRODUCTION

NEET refers to young people who are Not in Education, Employment or Training. At the end of
compulsory education, young people (YP) can either stay on in education, or choose employment
or training. There are, however, a significant number who do neither of these and are classified
as NEETS: 4% of the 16-17 and 10.7% of 18- to 20-year olds in the United Kingdom were classified
as NEET in the last quarter of 2019, which includes those who are unemployed and looking for
jobs, and those who are inactive (ONS, 2021). There are long-term consequences of being NEET,
both for the individual and society. Those who leave full-time education early are unlikely to
return to it (Dickerson & Jones, 2004; Polidano et al., 2015); and the resulting lower educational
attainment is associated with both lower pecuniary outcomes such as lifetime consumption and
wealth (Oreopoulos & Petronijevic, 2013), and poorer non-pecuniary outcomes regarding adult
physical and mental health, marriage and parenting style (Grossman, 2006; Heckman et al., 2018;
Oreopoulos & Salvanes, 2011). Further, youths who face spells of unemployment and inactivity
following the end of their compulsory education demonstrate lower participation in the labour
market in the long term (Gregg, 2001; Schmillen & Umkehrer, 2017), and lower earnings later in
life (Gregg & Tominey, 2005; Mroz & Savage, 2006). There are associated societal costs: NEETs
are more likely to claim benefits and attach themselves to the informal economy; and loss of
individual earnings results in loss of tax revenues and increased welfare costs to the state (Coles
et al., 2010; OECD, 2018).

Our paper uses a dynamic latent factor model to understand the process that leads to the out-
come of a young person (or young people; YP) becoming NEET. We make two key contributions
to the existing literature on NEET. Our first contribution is in looking separately at the key stages
of educational progress through the compulsory schooling years. The existing literature generally
takes the life of the YP as one period, at the end of which we observe the outcome of interest where
each of the factors that determine NEET status are used as exogenous explanatory variables,
with no regard for the dynamic relationships among themselves. Using educational achievements
through time as measures of cognitive ability of the YP, we model the cumulative formation of
cognitive ability together with the impact this ability has on NEET status. We allow for the fact
that cognitive ability develops differentially by a range of individual and family socio-economic
factors, and that it is the accumulation and interaction of these different factors over time that
determine the later outcome of NEET status. By taking into account the progression of the YP
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GLADWELL ET AL. | 3

through the compulsory years of education, we can determine the direct and indirect impacts of
different determinants at the different stages of the YPs life.

The second main contribution of the paper is in bringing various determinants within one
framework. The factors often discussed in the literature are cognitive and non-cognitive abilities
(used interchangeably with ‘skills’) of the YP; parental socio-economic status; aspirations of the
parents and the YP; health (general and mental) of the YP; engagement in the risky behaviour by
the young; and local labour market conditions. Incorporating a number of determinants within a
single framework means that we can look at the relative importance of the different determinants
of NEET status, and the stage in the life of the YP at which each is important.

The methodology used in our paper allows us to address the issue of measurement error in
estimating cognitive and non-cognitive ability. In addition, we are able to use the structural model
and the estimated coefficients to calculate the probability of being NEET under different scenar-
ios: this means we can interpret the coefficients as causal pathways from a policy perspective in
terms of the maximum relative effect of influencing one of the covariates on the probability of
NEET status, both directly and indirectly. From our estimated model, we are able to address ques-
tions such as: how much the likelihood of being NEET would change if the past ability of the YP
were different, versus if their aspirations were different. This allows us to understand the relative
importance of the various determinants of NEET status within one framework.

We use the data from the Longitudinal Survey of Young People in England (LSYPE, now
known as the Next Steps study) which followed a group of adolescents, born in 1990, from 2004
when they were 14 years old and who completed compulsory education in 2006 (age 16 in the
United Kingdom for this cohort). LSYPE was specifically funded and started by Department of
Education, UK, to understand the educational attainment and school-to-work transition for the
cohort born in 1990. Given its focus, the survey includes information on: the educational progress
and attainment of these YP throughout their secondary education (starting age 11); their health;
their socio-economic background; and their own and their parents’ aspirations regarding higher
education. The outcome we are interested in is being NEET 2 years after the end of compulsory
education, which for this cohort is 2008 when they were on an average 18 years old. LSYPE is the
most recent birth cohort study for the United Kingdom that allows us to look at NEET status.

In the next section, we briefly review the relevant literature on the determinants of NEET
status. Section 3 presents the empirical specification that we use to estimate the dynamic model
of ability formation and estimate the probability of NEET status. Section 4 describes the data and
the different variables we use in our analysis. Section 5 presents our main results, and Section 6
draws some conclusions.

2 | BACKGROUND LITERATURE

At the end of compulsory schooling, YPs have an option to either continue in education (including
apprenticeships), go into employment (full time or part time), or become NEET. All those who do
not continue in education (i.e. those who are in employment including apprenticeships, and those
who are NEET) are referred to as early school leavers. There exist several studies investigating the
decision by YP to leave formal education after the compulsory years; see, for example, Eckstein
and Wolpin (1999) for the United States; Bradley and Lenton (2007) for the United Kingdom;
Falch and Strem (2013) for Norway; Foley et al. (2014) for Canada; and Goux et al. (2017) for
France. While our paper sits within this literature, the focus of our analysis is narrower than
those who do not continue in education after compulsory years, as some of these might go onto
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4 | GLADWELL ET AL.

jobs or training. We are interested in a subset of early school leavers: those who become NEETS.
Outcomes of early school leavers who go onto jobs or training are distinct from those who become
NEET (Dickerson et al., 2020).

Cognitive ability (as measured by educational attainment) remains the key predictor of NEET
status. In the United Kingdom, those who have the highest prior educational attainment at
age 16 are most likely to continue in education and those with the lowest attainment at age 16
most likely to be NEET 2years on at age 18 (Crawford et al., 2011). De Luca et al. (2020) show
similar findings for Italy and Spain. Other than educational attainment, there is now growing
evidence that non-cognitive skills also matter for education and labour market success (Gutman
& Schoon, 2013). Avey et al. (2011) provide a meta-analysis of the link between ‘psychological
capital’ and labour market performance. Almlund et al. (2011) provide a review of studies look-
ing at the link between ‘personality traits’ and a broader set of economic outcomes. Heckman
and Kautz (2012) present evidence on importance of ‘soft skills’, over and above achievement
test scores (used as proxies for cognitive ability) in predicting life success. Goodman et al. (2015)
review the evidence on association between ‘socio emotional skills’ in childhood and adult
outcomes.

Heckman et al. (2006), using data from the United States, show the influence of cognitive abil-
ities, as measured by test scores, and non-cognitive abilities, as measured by locus of control and
self-esteem, on schooling decisions, probabilities of employment, and choice of occupations. The
authors show that while both types of skills affect school dropout decision, improving cognitive
skills, relative to non-cognitive skills, has a bigger impact on reducing the probability of school
dropout. Similarly, Carneiro et al. (2007), using data from the United Kingdom for a cohort born
in 1958, show the relevance of both cognitive (as measured by test scores) and non-cognitive (as
measured by social maladjustment scale) skills for a range of educational and labour market out-
comes, and find that performance in cognitive tests is more important for educational outcomes,
such as staying on in education beyond age 16 and obtain higher degree, than social skills. Fur-
ther, they also find an interaction such that the marginal impact of cognitive ability on educational
outcomes is higher for the group of children who exhibit higher social skill.

Cunha et al. (2006) review the empirical literature on skill formation and provide a theoret-
ical framework for the interpretation of these and similar findings. Their theoretical framework
considers multiple life stages and two dimensions of skills, cognitive and non-cognitive, with
both skills being interrelated and evolving jointly over time. Brunello and Schlotter (2011)
review the empirical literature from Europe on the relative importance of non-cognitive skills
for school and labour market outcomes. Key take-away points that emerge from their review
are: first, data on measures of non-cognitive skills are less widely available relative to the mea-
sures of cognitive skills; and second, given the interlinkages between cognitive and non-cognitive
skills, part of the observed correlation between cognitive test scores and economic outcomes
is driven by non-cognitive skills, and especially by non-cognitive skills such as motivation and
conscientiousness, which are correlated with cognitive test scores.

Mendolia and Walker (2014, 2015) and Schoon and Lyons-Amos (2017), using data from
LSYPE, find a significant relationship between personality traits (measured at ages 15-16 years)
and the probability of being NEET (at ages 18-20years), after controlling for measures of cogni-
tive skills and a range of individual and family characteristics. The personality traits considered
include the YP’s ability to persevere with long-term goals (which the authors call ‘grit’), the
extent to which an individual believes that they can affect and control events (locus of control),
self-esteem and individual agency. Schoon and Lyons-Amos (2017) define individual agency as a
combination of aspirations, school engagement and self-efficacy.
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GLADWELL ET AL. | 5

There is an extensive literature looking at the relationship between health and educational
outcomes, with the relationship being potentially bidirectional: health determines education and
vice versa (Gan & Gong, 2007; Suhrcke & de Paz Nieves, 2011). While these studies do not address
NEET status as an outcome, given that prior (academic) ability is a predictor of NEET status
and health has an impact on the acquisition of this ability, health can have an indirect effect on
NEET status. Ding et al. (2009) use data from the United States to identify the impact of Attention
Deficit Hyperactivity Disorder, depression and obesity on test scores at high school. They find
all three health conditions are correlated significantly with lower test scores for both girls and
boys; the results are robust to the inclusion of information on parents. Similarly, again using data
from the United States but focussing only on mental health, and controlling for past educational
attainment and parental socio-economic variables, Fletcher (2008) finds a negative association
between depression at age 18 years and educational outcomes at age 22 years, but only for females.

Cornaglia et al. (2015) look at the direct impact of mental health on NEET status: they use
LSYPE and, controlling for past achievements, family socio-economic status, and aspirations of
both the YP and their parents, find a positive association between the past incidence of depres-
sion and later probability of being NEET; the association is stronger for girls. Egan et al. (2015),
in addition to reporting similar findings for LSYPE, look further at this link in an older cohort of
the National Child Development Study (born in 1958), where they explore the impact of the 1980
recession. Their findings show that childhood mental health (measured at ages 7 and 11) lead to
higher unemployment between the ages of 16 and 23, and the relationship is pronounced dur-
ing times of economic recession. Another study that looks at the link between mental health and
NEET status is Goldman-Mellor et al. (2016). Using data from the United Kingdom, the authors
find that NEET youths had higher rates of concurrent mental health and substance abuse prob-
lems; and these associations were independent of pre-existing mental health vulnerability. Risky
behaviours (truancy, smoking, alcohol drinking, drug-taking) have also been shown to have an
impact on the education and NEET status of the young, both directly (Mendolia & Walker, 2014)
and indirectly via its effects on their mental health (Cornaglia et al., 2015).

There are, however, a range of ‘protective factors’ that result in some YPs ‘beating the
odds’, that is, avoiding NEET status despite unfavourable backgrounds defined as low parental
socio-economic status, lone parents, social housing and workless households (Duckworth &
Schoon, 2012). Using data from the United Kingdom, the authors show that prior attainment,
educational aspirations (captured by the question asked at age 14, to both the YP and their par-
ents, on whether or not they would like the YP to continue in post-compulsory education), and
engagement with school can reduce the cumulative risk faced by a YP with multiple risk fac-
tors. Miiller et al. (2016), using the German Socioeconomic Panel, find a causal link between
parental unemployment and increased risk of children’s worklessness and lower participation
in tertiary education. Schoon (2014), using LSYPE, find that while there is a positive associ-
ation between parental worklessness and their children’s probability of being NEET, much of
this association is explained by other risk factors such as past ability of the YP and family
socio-economic status; furthermore, aspirations of the YP act as a mediating factor, especially
for boys. The role of aspirations as the mediating factor between socio-economic disadvantage
and NEET status is corroborated in the findings by Yates et al. (2011), using the 1970s British
Cohort Study.

Social housing and poor neighbourhoods have also been long associated with social immobil-
ity, worklessness and welfare dependency (Coelli et al., 2007; Stroud, 2010). Feinstein et al. (2008)
look at the link between social housing and disadvantage in the United Kingdom, using the 1970
British Cohort Study. They find that individuals who live in social housing are four (11) times
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6 | GLADWELL ET AL.

more likely to be NEETSs at age 18 (30) years than the rest of the cohort, after controlling for
parental socioeconomic status and the individual’s prior achievements.

Evidence for the link between local labour markets and NEET status is mixed. Petrongolo and
San Segundo (2002) use micro-level data from Spain, covering period of 1987-1996, and show that
higher local youth unemployment rates do not determine the demand for education beyond age
16; the key determinant of staying in post-secondary education is parental socio-economic status.
On the other hand, Meschi et al. (2019) use LSYPE and consider the impact of local labour market
conditions (unemployment rates and wage rates) on the choices that 16-/17-year-olds make at the
end of their compulsory education, which for this cohort is 2006. In addition to confirming the
importance of the YP’s own past achievements, parental socio-economic status, and aspirations
(of both the YP and their parents) as the key determinants of continued participation in school-
ing for 16-year-olds, they find that while young males choose to continue education in response
to higher local unemployment rates, there is no significant response for young females. Caroleo
et al. (2020) analyse the determinants of NEET status among 19- to 30-year olds across a range of
European countries, including United Kingdom, using cross-sectional data from 2007 and 2016.
They compare the micro determinants (individual factors such as gender and educational attain-
ment), with the macro determinants of labour market factors (such as local unemployment rates),
and institutional factors (such as active labour market policies and vocational educational pro-
grammes). Their findings suggest that for 19- to 24-year olds NEET status is explained mainly by
the micro determinants, while for the older cohorts the macro determinants are more important.

Before we present the empirical specification and discuss our data, we briefly explain the
English education system. Compulsory formal education in England is divided into four key
stages (KS), and at the end of each stage children sit standardised national exams. It is a statutory
requirement for children to be in formal education after they turn 5years old, although in prac-
tice most children start formal education in the first September after they turn 4 years old, and
stay in education until the last Friday in June of the school year in which they turn 16. Primary
education, ages 5 to 11 years, is divided into two stages, at the end of each children sit standard-
ized exams: the KS1 exams at age 7 and the KS2 exams at age 11 (the end of primary education).
Secondary education, ages 12-16, is divided into two further stages, at the end of each children
sit standardised exams: the KS3 exams at age 14 and the KS4 exams at age 16 (also referred to as
the GCSEs, or the General Certificate of Secondary Education).

In our paper, we bring within one framework the different determinants of NEET status: aca-
demic attainment, measures of non-cognitive skills, family socio-economic status, aspirations,
health of the YP, their engagement in risky behaviour, and local labour market conditions. We
model the educational progress over multiple periods through the life of the YP, up to the com-
pletion of compulsory schooling, allowing for the fact that cognitive ability develops differentially
by a range of individual and family socio-economic factors, and that it is the accumulation and
interaction of these different factors over time that determine the later outcome of NEET status.

3 | EMPIRICAL SPECIFICATION

To model the educational progress of the YP through the years of compulsory education we look
separately at the key stages of schooling in England. Period from birth to the end of primary school
(ages 0-11 years) sets the initial conditions with ¢ = 0. The YP’s life from age 12-18 years is then
divided into three time periods: t = 1, ... , T, with T = 3. Of these, the first two periods represent
years of compulsory secondary education (12-16 years), and are divided into two periods based
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GLADWELL ET AL. | 7

on the two key stages of educations. t = 1 captures the KS3 phase at the end of which the YP is
on an averagel4 years old, and ¢ = 2 captures the KS4 phase at the end of which the YP is on an
average 16 years old. Time period ¢ = 3 covers the period following post-compulsory education
(16-18 years): for this period, the outcome of interest is NEET status.

Educational progress of the YP is captured by the scores on the tests taken at the end
of each key stage; we take these test scores as measures of latent cognitive ability of the YP.
Cumulative formation of cognitive ability is modelled using the value-added model of ability for-
mation, whereby an adolescent’s current ability is a function of their prior ability and a host
of variables which impact on the acquisition of ability (Todd & Wolpin, 2003, 2007). At the
end of compulsory education, the stock of cognitive ability is then used to explain the YP’s
post-compulsory-education outcomes, in our case NEET status.

Value-added models of ability formation are a subset of models of ability formation used to
examine the relationship between the ability of the child/YP and a range of input variables. In an
ideal situation, the input variables would capture all the past and present characteristics of the
YP, their family, school and teachers; further, we should be able to distinguish these inputs from
the inheritable endowments. However, given data limitations, where all the desired information
is rarely available to the researcher, certain assumptions are made to estimate these models. In the
value-added specification, it is assumed that the past measures of ability capture all the historical
home and school inputs, as well as inherited endowments for which researchers often do not have
data. This framework allows for self-productivity of skills, where self-productivity exists when
higher ability at time ¢ — 1 is associated with higher ability at time ¢.

The approach we take to modelling cognitive ability is same as proposed by Cunha and
Heckman (2007, 2008). However, unlike the Cunha and Heckman approach we do not consider
multiplicity of ability and hence do not dynamically model the formation of non-cognitive abil-
ity, along with cognitive ability. Our choice is driven by two main considerations, first, we wish
to model progress through compulsory years of education, which is captured by educational
attainment, which we use as measures of cognitive ability. Second, is the data limitation, while
schooling affects both cognitive and non-cognitive ability (Heckman & Kautz, 2012), data on
non-cognitive ability is limited. Although we are not able to model formation of non-cognitive
ability over time, we do incorporate non-cognitive ability in our analysis as a covariate. We explain
this more in the next section, where we discuss data. To model NEET status we use the set-up
proposed by Cameron and Heckman (1998, 2001), who model schooling attainment as a stochas-
tic process, where, instead of modelling highest grade completed (or college entry), one divides
schooling into stages and looks at a sequence of grade transition probabilities to generate the
likelihood of schooling attainment (in our case NEET status).

The estimated dynamic latent factor model has two components: a structural model for the
dynamic pathway of interest from the cognitive ability to NEET status; and a measurement model
to estimate the latent factors (Cunha et al., 2010; Cunha & Heckman, 2007, 2008). Since previous
studies have indicated that the predictors of remaining in education can vary between genders
(Goldin et al., 2006), the models are estimated separately for females and males.

3.1 | Structural model

Let 6;; be the stock of latent ability (skill) of young person i (=1, ... ,n) at time ¢. ;, depends
on: past ability, 6;_1; and a set of covariates Xj,_;, which in the value-added model are assumed
to include all inputs or proxies of inputs which impact on skill formation, in our specification
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8 | GLADWELL ET AL.

we also include latent non-cognitive ability in this set. Formation of cognitive ability over time is
given as:

O = y10i—1 + v X1 + 1, for t=1,2, ®

where yj, for j = 1, 2 are vectors of time-varying parameters to be estimated; and nfl is the random
shock (or innovation) to ability formation assumed to be independent across individuals and over
time for the same individuals.

For the outcome of interest, NEET status at time ¢, the dynamics are given as:

Y = pubir + o X1 + 1, for =3, 2

where Yl’; is the underlying unobserved variable that determines NEET status; fj; for j = 1,2 are
vectors of time-varying parameters to be estimated; and ni’; is the random zero mean error term,
assumed to be independent across individuals and over time for the same individuals.

3.2 | Measurement model

Cognitive ability is assumed to be latent in our framework, so while we cannot observe ability, the
data we use has a series of observable indicators or measures which are correlated with the latent
ability, and measure it with an error. We take into account this error in our measurement model:

Zitj = Mrj + apjbi + 6:;Qi + €1y for t=0,1,2, (3)

where Z;;jforj =1, ... , m; are the measures (which may vary across time) available for the latent
variables at time ¢; for identification, m; > 3 is necessary. a;; are the factor loadings, which can be
interpreted as the amount of information that the measures (Z;) contain about the latent vari-
able (6;). u,; are the intercepts; and ¢, are the measurement errors, which capture the difference
between the observed measures and the unobserved latent variables. The specification assumes
that that correlation between the observable measures at time ¢ is entirely due to the underly-
ing effect of the latent variables and the covariate Qj;. Not all measures we have are continuous,
but where the measures are continuous a linear in parameters regression is used to estimate
Equation (3). For measures that are binary or categorical, the link function in Equation (3) is
adapted accordingly.

For NEET status, we observe the discrete outcome, which we code as a binary variable, Y},
taking value 1 if the young person is observed as NEET and 0 otherwise. Probability of observing
the young person as NEET in time period ¢ = 3, is modelled as:

P (Yie = 10i-1, Xi-1) = P (Y > O] frebip-1 + for Xiu1)
=P (n} > —Pubi—1 — fo Xir1)
=1-F(-p1bit-1 — P Xir-1) = F
(Brebit—1 + P Xir—1) 4)

where F(.) is the cumulative distribution function for the error nl.‘:. ‘We assume ni’[’ has a normal
distribution, and therefore estimate a probit model.
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GLADWELL ET AL. | 9

The full set of assumptions needed to identify and estimate the econometric specification are
given in Appendix A in Data S1. Given our specification, we can look at both the direct and the
indirect effects of one variable upon another. For example, we know mental health and risky
behaviour of the YP have a direct impact on their NEET status, but both mental health and risky
behaviour also impact NEET status indirectly via their impact on education. The indirect effects,
as described here, ignore any correlations between the error terms and are based on only the
latent and observed variables included in the model. For the estimation of the indirect effect and
its statistical significance, see Muthén (2011).

4 | DATA AND MEASUREMENT
41 | Overview of the dataset

The analysis is undertaken using data from the first five waves of LSYPE. The study follows a
cohort of 15,770 YP in English secondary schools, born between September 1989 and August
1990. In the first wave, in 2004, participants were aged on average 14 years. The survey was con-
ducted annually, and by wave 5 the individuals were aged on an average 18 years. LSYPE is the
first national survey for many years to follow a group of English adolescents through much of
their secondary education and into early adulthood (LSYPE users guide, 2011). The main aim of
the study was to provide evidence on the factors central to individuals’ educational progress and
attainment (Department for Education, 2013).

For the first five waves, the data set contains responses from individual face-to-face inter-
views with both the YP and their parents or guardians. The information for the initial conditions
(t =0) and t = 1 comes from waves 1 and 2 of LSYPE; information for t = 2 comes from waves
3 and 4; and t = 3 corresponds to wave 5. LSYPE is linked to the National Pupil Database
(NPD), an administrative database that contains information on national examination results:
KS2, KS3, KS4-GCSE. We use these national examination results as measures for latent cognitive
ability.

While the longitudinal nature of the data allows for dynamic analysis, this also imposes
an important limitation. Over the five waves of interviews, several individuals drop out of
the study; 10,158 YP were interviewed in all five waves. It was only possible to include indi-
viduals if they responded to a number of questions across all five waves of data collection
and if their examination results were available from the LSYPE-NPD link. This leaves us
with a final sample for analysis comprising of 6385 YP (3217 girls and 3168 boys). LSYPE
used a stratified sampling approach; in our analysis, we use robust SEs and sampling weights
from wave 5 (the final wave in our study). These weights take into account both the sample
design and non-response bias. See the report by Anders (2012) for further details on weights
in LSYPE.

4.2 | Variables incorporated in the dynamic model

Alist of all the variables along with detailed descriptions is provided in Appendix B, Table B1. The
outcome variables, cognitive ability and NEET status, and the covariates, including measures of
non-cognitive ability, in each time period are discussed below.

d ‘0 XS86LIVI

>'ssi1//:sdny woy

:sdNy) SUONIPUOY pue SULIAL, Y1 93§ *[ZZ0Z/11/L0] U0 Areiqr auruQ A1 3L AQ [96T 1 essI/T [ 11°01/10p/wod" Kajim A

11)/wod" KM’ ATeIqrjour

ASUADIT SUOWIWO)) dANEaI) d[qeoridde ayy £q pauIaA0S a1k sa[onIe () 28N Jo sl 1oy AIeIqr] auIjuQ LI UO (



10 | GLADWELL ET AL.

4.2.1 | Cognitive ability

Cognitive ability has multiple facets, with psychologist distinguishing between fluid intelli-
gence (processing speed) and crystallised intelligence (acquired knowledge); see Ackerman and
Heggestad (1997), Heckman and Kautz (2012). The measures we have for cognitive ability are the
academic achievements of the YP, which capture crystallised intelligence. These measures, while
not comprehensive, are standard for those used in the literature specifically for the life-stage of
the cohort we study—YP progressing through compulsory schooling. Further, measures of crys-
tallised intelligence, such as test scores and academic achievements, are strongly correlated with
the measures of fluid intelligence.

The measurement model for baseline cognitive ability, 6y, incorporates indicators from the
national KS2 exams, which were taken when the individuals were aged 11, 3 years before being
interviewed for LSYPE. The measurement model for 0, is estimated using test scores from the KS3
exams, taken when the YP were aged 14 (wave 1). The measurement model for 6, is estimated by
indicators based on the test scores in KS4 (GCSEs), undertaken at the end of compulsory educa-
tion when the YP were aged 16 (wave 3). Table B2 in Appendix B shows the summary statistics
for the measures of cognitive ability for the analysed sample. At ages 11 and 14 years there is no
significant difference in the performance of girls and boys across the different tests. However, the
girls’ mean points in their GCSE exams (age 16) are higher than the boys’ in the sample; similarly,
a larger proportion of girls achieve C or higher in their GCSE English exam.

4.2.2 | NEET status

When individuals are aged 16+, they are no longer in compulsory education, at which point
LSYPE contains data on the education or labour market status of the YP: whether they are in
full-time education, in a job with training or without training, in training, or NEET. A binary vari-
able (Y;) from wave 5 (t = 3) is created from this information: the variable takes value 1 if the YP
is NEET and 0 otherwise. Two years after the end of compulsory education, at age 18, 6.6% of the
girls and 10.1% of the boys in our sample are NEETS.

We choose the outcome NEET from wave 5, and not from wave 4 immediately after completion
of compulsory education, as the year immediately after the end of compulsory education is often
ayear of transition, especially for YP choosing not to stay in full-time education and transitioning
to jobs or training. Furthermore, choosing NEET status from wave 5 allows us to include all the
relevant covariates (discussed below), some of which come from wave 4, with a lag (Cornaglia
et al., 2015).

4.2.3 | Covariates

We use a range of covariates in our analysis, which capture the economic, social and cul-
tural status of the YPs background (Lagravinese et al., 2020), their non-cognitive ability, the
neighbourhoods they live in, and the local labour markets that they face.

Initial conditions
For initial conditions, the variables incorporated in the analysis include YP’s birth weight, the
month of the year they were born and their ethnicity, mother’s age (at wave 1, i.e. in 2014),
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GLADWELL ET AL. | 11

dummies for mother’s education, and the local index of multiple deprivations (IMD). Birth weight
is included as a proxy for genetic endowments (Del Bono et al., 2012). Previous findings in the
literature suggests that children born later in the academic year have lower educational attain-
ments (Crawford et al., 2014); to account for any age effects we control for the month the YP
is born in. Mother’s age is included to capture any early disadvantage that the child might face
given that young mothers often come from disadvantaged backgrounds (Hawkes & Joshi, 2012).
Maternal education captures the advantageous environment that more educated mothers pro-
vide their children, not only in terms of time in active child care they provide but also in terms of
altering the composition of that time to suit child’s development needs as they age from infancy
to adolescence (Kalil et al., 2012); maternal education is also associated with other (unobserv-
able) environmental factors which can influence risk preferences and attitudes of YP (Bjorklund
& Salvanes, 2011).

IMD is used to capture the negative impact of impoverished neighbourhoods on child develop-
ment (Chetty et al., 2016). We use the local IMD as an initial condition as the residential mobility,
once in secondary school, is very low in England (Machin et al., 2006). Ethnicity is included as
an initial condition to capture differential home learning environments across different ethnic
minorities (Bradley et al., 2001; Brooks-Gunn et al., 1996). We include ethnicity again in the anal-
ysis when exploring the predictors of NEET status after compulsory education. This is because
ethnicity may have an independent effect on the YPs choices over the education-labour market if
racial discrimination is perceived to be present by the YP.

Summary statistics for the variables used as initial condition are reported in Table 1. Girls
on an average have lower birth weight relative to boys, the average age of mothers is 42 years,
14%-16% of mothers have no qualifications while 28% of the mothers have A-levels or more, and
88%-89% of the sample is White.

Non-cognitive ability

Non-cognitive skills encompass a range of skills, with the terminology used to define them evolv-
ing over time and varying both across and within different disciplines (economics, sociology and
psychology). The terms often used to describe them include, but are not limited to, personality
traits, character skills, soft skills, psychological capital and socio-emotional skills. Regardless of
how they are labelled they are conceptualised in terms of work habits (such as effort, discipline
and determination), and behavioural traits (such as self-confidence, and emotional stability);
see reviews by Weel (2008), and Luthans and Youssef-Morgan (2017). Not all terms and con-
cepts, however, necessarily capture the same thing; Heckman and Kautz (2012, 2014) present a
wider discussion on different concepts used in the literature, and review literature on measuring
and boosting the non-cognitive skills; and Duckworth and Yeager (2015) specifically discuss the
advantages and limitations of various non-cognitive measures used in the context of educational
practice and policy.

LSYPE is limited in the measures it has to capture non-cognitive skills; specifically, it does
not have measures of the Big 5 personality traits that are commonly used in the literature to cap-
ture non-cognitive skills. However, it does have measures that capture the young person’s attitude
and behaviour towards learning, we use these in our analysis to capture non-cognitive skills. The
first construct we use is school engagement (also referred to as self-directedness), which is closely
related to ‘conscientiousness’, a dimension of Big 5. Conscientiousness is defined as, ‘the tendency
to be organized, responsible, and hardworking’; skills related to it are: grit, perseverance, impulse
control, achievement striving, ambition and work ethic (Heckman & Kautz, 2014: Table 1;
OECD, 2015, chapter 2). School engagement captures YP’s motivation and attitudes towards
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TABLE 1 Summary statistics: initial conditions

Girls Boys

Variable Mean SD Mean SD
Birthweight 3.262 0.578 3.406 0.602
School year month 6.386 3.465 6.377 3.529
Mothers age 41.91 5.253 41.83 5.202
Mothers education:

No qualifications 0.162 0.144

GCSE’s or below 0.558 0.573

A-levels or above 0.280 0.282
IMD score 20.69 15.65 20.11 15.28
Ethnicity:

White 0.886 0.897

Mixed 0.026 0.023

Indian 0.021 0.027

Pakistani/Bangladeshi 0.026 0.020

Caribbean/African 0.020 0.019

Other 0.022 0.014
N 3217 3168

Notes: SDs are only reported for continuous, integer and ordered categorical variables. Sample weights have been used in all
analysis.

learning, which also captures their work ethic. Conscientiousness as a trait has been shown to
predict education and labour market success (Almlund et al., 2011; Heckman & Kautz, 2014);
school-engagement, specifically, has been identified as important in shaping school-to-work tran-
sition of YP (Fredricks et al., 2004; Gutman & Schoon, 2013; Schoon & Heckhausen, 2019; Schoon
& Lyons-Amos, 2017). The second construct we use is locus of control, which is related with the
‘emotional stability’ component of Big 5, it measures the extent to which individuals believe that
they have control over their lives, and has been shown to be correlated with the probability of
being NEET (Mendolia & Walker, 2014, 2015).

In LSYPE, at ages 14 and 16, YP are asked about their school engagement, reflecting their atti-
tude and motivation towards learning. They are asked to indicate whether they agree or disagree
with, on a 4-point Likert scale going from strongly disagree to strongly agree, the following five
statements: ‘I am happy when I am at school’; ‘schoolwork is worth doing’; ‘I work as hard as I can
in school’; ‘T am bored in lessons’ and ‘on the whole I like being at school’. A high score indicates
positive school motivation and a low score suggests school disengagement. We use responses to
these statements as one measure of non-cognitive ability.

Atage 15, YP were also asked about their locus of control. They are asked to indicate whether
they agree or disagree with seven statements: ‘if someone is not a success in life, it is usually their
fault’; ‘working hard at school now will help me get on later in life’; ‘I can pretty much decide
what will happen in my life’; ‘if you work hard at something you will usually succeed’; ‘even if
do well in school, I will have a hard time’; ‘people like me, do not have much of a chance’; and
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GLADWELL ET AL. | 13

‘how well you get on in this world is mostly a matter of luck’. Response to each statement was
on a four point Likert scale going from 1 = strongly agree, to 4 = strongly disagree. The first four
questions are referred to as indicting ‘internal locus of control’ and these have been reverse coded
as 1 = strongly disagree, to 4 = strongly agree. The last three questions are referred to as ‘external
locus of control’, for these original coding is kept. With the recoding of the first four statements,
all questions are such that a higher score indicates a more internal locus of control, the belief that
events are contingent upon their own behaviour. Conversely, lower scores are associated with
external locus of control, the belief that events are contingent upon either luck or the control of
powerful others (Rotter, 1966).

Given that non-cognitive ability is hard to define, measurement error is likely to be large for
this measure; consequently we model both school engagement and locus of control as latent,
unobserved, constructs captured by a range of indicators measured with error. Table B2 in
Appendix B shows the sample summary statistics for the measures of school-engagement and
locus of control. For age 11 (t = 0), we do not have any measures of non-cognitive ability in our
data set.

Other time-varying covariates

Along with non-cognitive ability, we include a range of covariates in our analysis that vary over
time, to capture the changing situation in the YP’s lives, summary statistics of these variables are
reported in Table 2. Inclusion of most of these variables is guided by the literature review discussed
above. Ideally, we would have liked to use household income. However, in LSYPE, the household
income variable has an unusually high number of missing observations, and if this variable were
included in the analysis the number of observations available for inclusion would be reduced
substantially. To avoid this, alternative variables which are highly correlated with household
income and reflect the family’s socio-economic status are incorporated into the analysis as con-
trols, namely family socio-economic occupational class, homeownership, lone parent status and
the number of siblings of the YP in the household. The last two are included to capture the limits
on resources (financial and time) that might be available within the household (Black et al., 2005).

Variables relating to household socio-economic status are based on the National Statistics
socio-economic classification (NS-SEC) of the household reference person. The household refer-
ence person is the person who owns or rents the property the YP lives in. If the property is jointly
owned or rented then it is the parent with the higher income. Homeownership is a binary vari-
able, taking value 1 if the house is owned outright, being bought on a mortgage, or has shared
ownership; and is 0 if the house is rented from the council, rented from a housing association,
rented privately, rent-free or some other arrangement. About 44% of the YP come from a house-
hold with the highest occupational category—managerial/professional. Between the first and
subsequent waves, there is an increase in the number of households in the category unemployed,
which is due to the change in the wording of the question: while the first wave asked about
long-term unemployment, subsequent waves asked about current unemployment. The home-
ownership rates remain stable over time at just under 80%. About a fifth of the cohort members,
at any wave, come from lone-parent households.

Aspirations and expectations, of the parents and YP, are included in the model not only as the
‘protective factors’ but also to capture aspects of the YP’s family and social capital environment.
Aspirations and expectations capture a broader set of beliefs, attitudes and cultural values, which
are often passed on from parents to children (Goodman et al., 2011; Lazarus & Khattab, 2018).
Two variables relating to parental aspirations for the child are included. In the first question,
the parent (the primary carer) is asked what they think their child will do ‘when he/she reaches
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TABLE 2 Summary statistics: time-varying covariates

Girls Boys
t=1 t=2 t=1 t=2
Age 14/15 Age 16 Age 14/15 Age 16
Variable years years years years
Household SES:
Unemployed 0.0391 0.129 0.0252 0.122
Routine/Manual 0.339 0.297 0.354 0.310
Intermediate 0.170 0.130 0.174 0.124
Managerial/professional 0.452 0.444 0.446 0.444
Home ownership 0.777 0.777 0.798 0.795
Lone parent household 0.195 0.203 0.170 0.184
Siblings 1.415 1.351 1.418 1.369
(1.045) (1.046) (1.036) (1.055)
Self-assessed health low 0.037 0.037 0.021 0.015
Mental health (GHQ score) 2.101 2.480 1.082 1.495
(2.757) (2.944) (1.905) (2.192)
Parent thinks YP will continue into education 0.865 0.887 0.715 0.756
Parent would like YP to continue into education 0.900 0.902 0.762 0.770
YP has University plans 0.711 0.704 0.632 0.599
Risky behaviour 1.181 1.277 1.250 1.530
(1.647) (1.587) (1.704) (1.781)

Notes: SDs are only reported for continuous, integer and ordered categorical variables. Sample weights have been used in all
analysis.
Abbreviations: GHQ, General Health Questionnaire; YP, young people.

16 and can leave school’; in the second, they are asked what they would like their child to do
when they reach this same stage. The parent’s responses to these questions when their child is
aged 15 and 16 are included in the analysis as predictions and preferences. The variables are
coded as taking the value 1 if the parent indicates they think their child will stay in education
(preferences) and 0 otherwise; similarly for preferences the variable takes value 1 if the parent
would like their child to stay in education, and 0 otherwise. Within the literature on aspirations,
there exists evidence that there is a difference between predictions and preferences, where the
former is a more realistic assessment of the future outcomes and the latter represents hopes and
dreams (Jerrim, 2011; Khattab, 2015). The aspiration of the YP is incorporated in the analysis by
including their response to the question ‘How likely do you think it is that you will ever apply to
go to university to do a degree? Their responses to this question when they are aged 15 and 16
are included in the analysis. The aspiration variable of the YP is coded as taking the value 1 if the
YP thinks it fairly or very likely that they will apply to university and 0 otherwise.

There is a difference in the aspirations of the parents across YP’s gender. At age 15, 90% of
the parents of girls would like their daughters to stay in education after age 16, and 86.5% think
that their daughters will remain in education; the corresponding numbers for boys are 76.2%
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and 71.5%. By age 16, there is an upward revision in aspirations of the parents where 88.7% (75.6%)
of parents for girls (boys) think that the young person will stay on in education. There is an aspi-
ration gap between girls and boys themselves, with 70% of the girls at age 16 thinking they are
fairly likely or very likely to apply to university, while the corresponding number for boys is 60%.

We also control for the risky behaviours that YP engage in; risky behaviour during adoles-
cence is often associated with peer influence, growing up in poverty or poor neighbourhoods,
it captures aspects of parent—child relationship, and decision-making among YP, specially their
risk-preference (Hao et al., 2008). In our analysis, we use an index going from 0 to 8 which counts
the number of risky behaviours the YP reports having engaged in, in the last 12 months. This
includes truancy, cigarette, alcohol and cannabis usage, experience of graffiti, vandalism, shoplift-
ing or fighting. On an average, a YP engages in between 1 and 2 risky behaviour, with boys at age
16 having a higher average at 1.5 relative to girls at 1.3.

We use variables to capture both the mental health and general health of YP. Mental health is
measured by the 12-item ‘General Health Questionnaire’ (GHQ-12; Goldberg & Williams, 1988)
which captures anxiety, depression, social dysfunction and loss of confidence. GHQ-12 was
included in the survey when the individuals were aged 15 and when they were aged 16. In
our analysis, we use the GHQ score, which combines answers to the items of the GHQ12
into a 12-point scale, with a higher score indicating higher mental distress. At both ages, girls
report a higher GHQ score relative to boys. A self-assessed health variable captures general
health. At ages 15 and 16, the YP were asked ‘In the last 12 months would you say your
health has been very good, fairly good, not very good or not good at all?’. In the analysis,
these responses are coded zero (for the responses ‘very good’ or ‘fairly good’) or 1 (for the
responses ‘not very good’ or ‘not good at all’). Girls report worse self-assessed health relative
to boys.

To capture local labour market conditions, we control for the local unemployment rate. We
can identify the government office regions (GOR) that the young person lives in. For each GOR,
nine in total for England, we use the local youth (age 16-24) unemployment rate from the Office of
National Statistics. The unemployment rate is defined separately for men and women; the unem-
ployment rate is higher for men than for women. In our analysis, while all other covariates are
included with a lag, the local unemployment rate included is contemporaneous. The average local
unemployment rate for females in 2008 (¢t = 3 for the cohort members) was 13.27%, for males the
average rate was 17.24%.

We include a dummy variable for English not being the main language, which takes the value
1 if English is not the main language spoken at home and 0 otherwise, as a covariate in the
measurement Equation (3) for cognitive ability at ¢t = 0, 1. For ¢t = 2 we include a dummy that
takes the value 1 if the YP had special educational needs at the time of taking their GCSE (KS4)
exams. These covariates are used to capture systematic differences in the observed measures for
the same level of latent cognitive ability. For our sample, about 3% of YP report that English is not
their main language, and 8% of them report having special education needs; the latter is reported
more frequently for boys than for girls, with 10% of the boys and 6% of the girls reporting special
educational needs.

Table B3 in the Appendix B compares the summary statistics of all variables in the analysed
sample versus the LSYE sample. The LSYPE sample is of those YP for whom there was a produc-
tive interview in wave 5 (the last wave used in the analysis) of data collection. There are differences
in the analysed and the LSYPE sample, and while these differences are small in magnitude they
are statistically significant. YP in the analysed sample are less likely to be NEET and, on average,
come from a higher socio-economic background, and have higher test scores. As socio-economic
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16 | GLADWELL ET AL.

factors and test scores are likely to be correlated with NEET status, it is likely that our estimates are
biassed. However, use of non-response weights and robust estimators reduce much of this bias and
increases the validity of any inferences made with respect to the general adolescent population
(Anders, 2012). It is possible, nevertheless, that there are differences on unobservable character-
istics between our analytic sample and the wider population that could lead to remaining bias in
the estimates.

5 | RESULTS
5.1 | Estimates from the structural model

In Tables 3 and 4 we present the estimates from the structural equation. Estimates from the mea-
surement models for the latent variables are presented in Tables B4 and B5, and discussed in
Appendix B. While the estimates are reported in different tables, all equations for the structural
and measurement model are estimated jointly.

In Table 3 we present results for t = 1, where we control for past cognitive ability and the initial
conditions. Past cognitive ability, that is, the stock of ability with which the YP leave the primary
education, 6y, has a positive and a significant impact on ability at the end of KS3, 6;; one SD
increase in 0 leads to a 0.857 (0.861) SD increase in 6 for girls (boys). We therefore have evidence
supporting the ‘self-productivity’ of skills. Most of the variables capturing the initial conditions
have a significant effect on the cognitive ability for both girls and boys, with being born earlier in
the school year, higher mothers age, and higher mothers education all having a positive impact on
the cognitive ability of children, while living in a deprived neighbourhood has a negative effect on
cognitive ability. Birth weight is significant only for boys, with higher birthweight being positively
associated with cognitive ability.

In Table 4 we present the estimates of the structural equations for ¢t = 2 and ¢ = 3. Looking
at cognitive ability at the end of compulsory education t = 2, 6,, past cognitive ability remains
significant: one SD increase in cognitive ability 6, for girls (boys) leads to an increase of 0.786
(0.808) SD in #,. We also find evidence of positive and significant relationship between measures
of non-cognitive ability and cognitive ability. One SD increase in locus of control increases the
cognitive ability of girls (boys) by 0.106 (0.086); similarly a one SD increase in school engagement
increases the cognitive ability of girls (boys) by 0.045 (0.080). While the relative size of the coeffi-
cients on locus of control and school engagement is similar for boys, for girls coefficient on locus
of control is twice that on school engagement.

Among other time-varying covariates, for both boys and girls, higher socio-economic status
has a significant positive effect on cognitive ability; low self-assessed health has a significant neg-
ative impact on cognitive ability, while poor mental health has no significant impact on cognitive
ability; higher risky behaviour is associated with lower cognitive ability. Higher prior aspirations
of the YP for university, and prior predictions of their parent that the YP will stay on in education
after compulsory education have a significant positive effect on cognitive ability; prior parental
preference that the YP stay on in education after compulsory education, however, is significant
only for girls.

For NEET status, t = 3, for both boys and girls, higher prior cognitive ability lowers the
probability of being NEET, while higher local unemployment rates increase the likelihood of
being NEET. For girls, no other factor is significantly associated with NEET status. For boys,
school engagement is associated with lower probability of being NEET; coming from a higher

d ‘0 XS86LIVI

>'ssi1//:sdny woy

:sdNy) SUONIPUOY pue SULIAL, Y1 93§ *[ZZ0Z/11/L0] U0 Areiqr auruQ A1 3L AQ [96T 1 essI/T [ 11°01/10p/wod" Kajim A

11)/wod" KM’ ATeIqrjour

ASUADIT SUOWIWO)) dANEaI) d[qeoridde ayy £q pauIaA0S a1k sa[onIe () 28N Jo sl 1oy AIeIqr] auIjuQ LI UO (



GLADWELL ET AL. 17

TABLE 3 Parameter estimates of the structural model for t = 1

Girls Boys
Age (years) 14/15 14/15
Dependent variable: Cognitive ability Cognitive ability
Explanatory variables, all from t = 0
Cognitive ability 0.857%** 0.861%***
(0.011) (0.010)
Initial conditions
Birthweight 0.012 0.0627%**
(0.020) (0.021)
School year month 0.102%** 0.105%**
(0.019) (0.020)
Mothers age 0.094%** 0.087***
(0.022) (0.022)
Mothers education:
GCSE’s or below 0.2927%** 0.225%**
(0.058) (0.067)
A-levels or above 0.608%** 0.463%+*
(0.069) (0.075)
IMD score —0.198%** —0.094***
(0.024) (0.024)
Ethnicity controls Yes Yes
Model fit statistics
Comparative fit index 0.841 0.848
Root mean square error approximation 0.027 0.027
Chi-square 20,993.491*** 20,736.608***
Observations 3217 3168

Notes: For continuous latent outcome, ability, ¢t = 1, standardised coefficients are reported; for continuous covariates, the
coefficient represents the change in the dependent variable associated with a 1 SD change in the covariate, and for the binary
covariates the coefficient represents the change associated with a shift in the variable from 0 to 1. IMD score: the local
deprivation index ranges from 0 to 80, in the estimation we have divided the index by 10. The Chi-square test the null
hypothesis: all slope parameters in the structural part of the model are 0, and the factor loadings in the measurement part of
the model are all 1. Sample weights have been used in all analysis. The values in parentheses represent SE.

“Significant at 10%;

“significant at 5%;

“significant at 1%.

socio-economic family significantly decrease the probability of being NEET; while prior mental
health issues increase the likelihood of being NEET.

The diagnostic statistics indicate that the model fits the data well for both genders. Compara-
tive Fit Index is close to the recommended level of 0.90, and root mean square error approximation
is below 0.05, as recommended. We can reject the null hypothesis of the chi-squared test
that all slope parameters in the structural part of the model are 0, and the factor loadings in
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TABLE 4 Parameter estimates of the structural model for t = 2 and for t = 3

Age (years)
Dependent variable:

Explanatory variables, all from ¢ — 12

Cognitive ability

Covariates

School engagement

Locus of control

Household SES:

Routine/manual

Intermediate

Managerial/professional

Home ownership

Lone parent household

Siblings

Self-assessed health low

Mental health

Parent thinks YP will continue into

education

Parent would like YP to continue
into education

YP has University plans

Girls
16
t=2

Cognitive ability

0.786%**
(0.026)

0.045%
(0.019)
0.106™**
(0.023)

0.384%%*
(0.112)
0.416+*
(0.120)
0.518%%*
(0.116)
0.161
(0.167)
—0.090
(0.164)
0.015
(0.065)
—0.307%
(0.117)
—0.012
(0.025)
0.361%%*
(0.079)
0.185%*
(0.089)
0.377%%*
(0.057)

Girls
18

=3
NEET

—0.039%**
(0.013)

—0.071
(0.044)

—0.188
(0.148)
—0.142
(0.207)
—0.188
(0.165)
0.496*
(0.287)
0.235
(0.335)
—0.132
(0.118)
0.171
(0.207)
0.008
(0.018)
-0.083
(0.220)
0.055
(0.248)
-0.129
(0.133)

Boys
16
t=2

Cognitive ability

0.808**
(0.022)

0.080%*
(0.019)
0.086™**
(0.023)

0.185
(0.123)
0.334%
(0.133)
0.301%*
(0.126)
—0.075
(0.155)
—0.102
(0.155)
0.004
(0.071)
—0.453%*
(0.167)
0.001
(0.025)
0.466*
(0.076)
0.090
(0.074)
0.2347*
(0.058)

Boys
18

=3
NEET

—0.038*"*
(0.014)

—0.109*%**
(0.039)

-0.218
(0.140)
—0.375%*
(0.165)
—0.260*
(0.155)
0.184
(0.253)
0.094
(0.233)
0.001
(0.131)
0.073
(0.330)
0.030*
(0.016)
~0.056
(0.160)
0.074
(0.155)
-0.175
(0.108)

d ‘0 XS86LIVI

>'ssi1//:sdny woy

:sdNy) SUONIPUOY pue SULIAL, Y1 93§ *[ZZ0Z/11/L0] U0 Areiqr auruQ A1 3L AQ [96T 1 essI/T [ 11°01/10p/wod" Kajim A

11)/wod" KM’ ATeIqrjour

ASUADIT SUOWIWO)) dANEaI) d[qeoridde ayy £q pauIaA0S a1k sa[onIe () 28N Jo sl 1oy AIeIqr] auIjuQ LI UO (



GLADWELL ET AL. 19

TABLE 4 (Continued)

Girls Girls Boys Boys
Age (years) 16 18 16 18

t=2 t=3 t=2 t=3
Dependent variable: Cognitive ability NEET Cognitive ability NEET
Risky behaviour —0.127%** 0.001 —0.129%** 0.031

(0.031) (0.045) (0.033) (0.030)
Local unemployment rate® 0.063%*** 0.036**

(0.016) (0.015)

Ethnicity controls Yes Yes Yes Yes

Notes: For continuous latent outcome, ability, t = 2, standardized coefficients are reported; for continuous covariates, the
coefficient represents the change in the dependent variable associated with a 1 SD change in the covariate, and for the binary
covariates the coefficient represents the change associated with a shift in the variable from 0 to 1. For the binary outcome,
NEET, t = 3, we report the unstandardised probit coefficients. Sample weights have been used in all analysis. The values in
parentheses represent SE.

‘With the exception of local unemployment rate, which is contemporaneous.

Abbreviation: YP, young people.

“Significant at 10%;

“significant at 5%;

"significant at 1%.

the measurement part of the model are all significant. Additionally, the individual parameter
estimates reported appear to have face validity.

NEET status of the YP depends on not only their individual characteristics and circumstances
but also the local labour market conditions. The most relevant local labour market indicator that
we use, based on the literature review, is the local youth unemployment rate. Impact of the local
youth unemployment rate is over and above the individual and family circumstances. As a robust-
ness check, we explore two other labour market indicators. First, we include the (contemporane-
ous) average ‘gross weekly earnings of full time employees’, as a control for labour market condi-
tions at the local level. We try two different specifications for this: weekly earnings are included in
the model with and without the local youth unemployment rate. In the specification where only
weekly earnings are used, the estimated coefficient on weekly earnings is near zero and insignifi-
cant. In the specification where we include weekly earnings instead of the youth unemployment
rate, for boys the coefficient is still near different from zero, while for girls the coefficient is 0.001
and significant at the 10% level. Qualitatively, all other estimated coefficients, in both specifica-
tions, remain the same. Second, instead of the (contemporaneous) local youth unemployment
rate we include the (contemporaneous) local adult unemployment rate as a control. We find
the coefficient on the local adult unemployment rate to be positive and significant in the NEET
equation for both boys and girls. Qualitatively, all other estimated coefficients in the model
remain the same.

5.2 | Indirect effects

Table 5 presents the indirect effects for some of the variables, from t = 0 and t = 1, on NEET
status. While the indirect effects, on NEET status, of all variables in the model can be calculated,
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20 | GLADWELL ET AL.

TABLE 5 Indirect effects derived from the structural model

Girls Boys

Variable Coefficient SE Coefficient SE
Dependent variable: NEET, Y3 (t = 3)

Cognitive ability, 6, (t = 0) —0.091*** 0.031 —0.078*** 0.029
Cognitive ability, 6, (t = 1) —0.036%** 0.012 —0.033%** 0.012
School engagement (¢t = 1) —0.006* 0.003 —0.009** 0.004
Locus of control (t = 1) —0.014*** 0.005 —0.010** 0.004
YP has University plans (¢ = 1) —0.051%** 0.019 —0.026** 0.012
Parent thinks YP will continue into education (t = 1) —0.049%** 0.019 —0.053*** 0.021
Parent would like YP to continue into education (t = 1) —0.025%* 0.015 —0.010 0.009
Risky behaviour (¢t = 1) 0.010%** 0.004 0.009** 0.004

Note: In the table we report the unstandardised coefficients.
"Significant at 10%;

“significant at 5%;

““significant at 1%.

we focus here on a small set of covariates. Given the significant self-productivity of ability, and
the significant impact of ability at age 16 in reducing the risk of NEET status at age 18, variables
significantly associated with increased skill accumulation in early adolescence can be expected
to have a significant indirect effect on NEET status. Hence we focus on school engagement, locus
of control, aspirations and risky behaviour; further these variables are more amenable to being
improved through targeted interventions.

For both girls and boys, cognitive ability in childhood (¢t = 0) and early adolescence (t = 1)
are significantly associated with a lower probability of being NEET post compulsory education;
with the impact of earlier cognitive ability (at t = 0) being higher. School engagement at t = 2
has a significant direct impact on NEET status for boys but not for girls, as seen from results
reported in Table 4, however, via ability, school engagement at t = 1 has a significant indirect
impact on NEET status for both girls and boys. Similarly, locus of control at t = 1 has an indirect
impact on NEET status for both boys and girls. Risky behaviour, at ¢t = 1, of YP has a significant
indirect impact on NEET status, via past ability, despite having no significant direct impact on
NEET status. Impact of risky behaviour on increasing the probability of being NEET is bigger for
girls and almost the same size for boys, relative to the protective impact of school engagement on
becoming NEET.

The aspirations of the YP and what their parent think (predict) they would do, at ¢t = 1, are
significantly associated with a reduced risk of being NEET, indirectly via their impact on past
ability, even though these variables have no direct impact on being NEET. For girls the indirect
impact of YP’s aspirations at t = 1 on the probability of being NEET is of much higher magnitude
relative to the impact of cognitive ability of girls at ¢t = 1. For boys it is the indirect impact of
aspirations of parents, what they think the YP will do, which has bigger magnitude, relative to
cognitive ability of boys at t = 1. Preferences of parents, that is, what parent would like the YP
to do has an indirect impact on NEET status only for girls; preferences of parents has neither a
direct nor an indirect significant effect on NEET status for boys.
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GLADWELL ET AL. 21

5.3 | Predicted probabilities

To get a sense of what the estimated coefficients (both direct and indirect) from the structural
model mean and what the relative contribution of the various factors is to the probability of being
NEET, we predict the probability for being NEET for a few scenarios using our estimated model.
These are reported in Table 6, separately for girls and boys. The predicted probability of being
NEET, if all explanatory variables are at their gender-specific mean value is 2.43% for girls and
11.21% for boys (row (1) of Table 6). The mean probability predicted from the model is closer to
the raw probability for boys (which is 10.1%), but lower for girls (which is 6.6%).

Of more interest to us are the marginal effects of the covariates, that is, how the predicated
probability of being NEET changes for a small change in the covariate of interest, say cognitive
ability of the young person, holding all other covariates fixed at their average value (which fixes
the scale factor in the probit model). However, as a number of our covariates are categorical their
average values have no practical interpretation. For example, while 20.3% of girls at t = 2 come
from lone parent households, using 0.203 to represent the ‘average’ girl in the sample has little
meaning. Instead we use the maximum and minimum values of the categorical control values to
create two cases: the least-likely to be NEET and the most-likely to be NEET. This helps us fix
the scale factor meaningfully; using these two cases, we can then obtain the marginal effects for
covariates of interest. For a full discussion of obtaining the marginal effects in probit models in
the presence of categorical control variables see Wooldridge (2020, chapter 17).

The hypothetical YP who is least-likely to be NEET in terms of the categorical variables
does not report low self-assessed health, has no risk factors, has university plans, has parents
who think and would like YP to continue in education, and comes from a two parent house-
hold with ‘managerial or professional’ SES, and own their home. The YP who is most-likely to
be NEET, on the other hand, reports low self-assessed health, engages in one risky behaviour
(this is the median risky behaviour in our analysis sample), has no university plans, has par-
ents who neither think nor would like the YP to continue in education, and comes from a single
parent household with ‘long-term unemployed’ SES, and rent their home. For both of these
extreme cases, ethnicity is fixed at white, as this is the dominant group in our sample (and
in the English population); making across ethnicity comparisons is beyond the scope of this
paper.

The least-likely and the most-likely cases are artificial. In the analysis sample there are no
young men or young women who satisfy the most-likely case; and there are 578 YP (317 females
and 261 males) who satisfy the least-likely case, and of these, 5.4% (17) young women and 3.8%
(10) young men are NEET. For both of these extreme cases, if we keep the latent cognitive ability,
and all other continuous (observed and latent) explanatory variables, such as school engagement,
siblings in the household, mental health and local unemployment rates, at their mean values for
t = 2, the probability of being NEET for the least-likely case (given in row (2) of Table 6) is 2.59%
for girls and 10.11% for boys, as opposed to 4.56% and 19.91% in the most-likely case (row (3) of
Table 6).

Next, focusing on the most-likely to be NEET case, we change one individual predicator at
a time to see how the predicted probabilities respond, and where relevant link them to the vari-
ous policy initiatives and interventions. Changing one predictor at a time follows from the ceteris
paribus assumption inherent in calculating the marginal effects, and as a result ignores the corre-
lation among the predictors (Wooldridge, 2020, chapter 17). There is a discussion in the literature
over investments in early childhood versus in adolescent years, with evidence of more benefits
to earlier investment (Heckman & Carneiro, 2003). However, all the interventions we discuss
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TABLE 6 Predicted probabilities (%) of being not in education, employment or training (NEET) under different scenarios -
Girls Boys
Absolute Relative Absolute Relative
Probability effect* effect* Probability effect* effect*
€Y At mean values 2.43 11.21
) Least-likely case 2.59 10.11
3) Most-likely case 4.56 19.91
@) Most-likely case with 1-SD increase in cognitive 3.40 -1.16 —25.38 16.93 —2.98 —14.95
ability
5) Most-likely case with 1-SD increase in school 3.92 —0.64 -14.12 16.99 -2.91 —14.63
engagement
(6) Most-likely case with 1-SD increase in locus of control 4.43 —0.13 -2.95 19.64 —0.27 -1.35
) Most-likely case with YP has university plans 3.46 -1.11 —24.23 15.39 —4.52 —22.72
(8) Most-likely case with YP has university plans and 2.87 -1.70 —37.17 14.09 —5.82 —29.24
parents think YP will continue into education
9 Least-likely case with 1-SD increase in local 3.98 1.38 53.44 11.94 1.83 18.06
unemployment
(10) Most-likely case with 1-SD increase in local 6.71 2.15 47.08 22.73 2.82 14.17
unemployment
Notes: (1) Probability of being NEET at the gender-specific mean of all variables. (2) Lest-likely case: young people (YP) is White, does not report low self-assessed health, has no risk factors,
has university plans, has parents who think and would like YP to continue in education, and comes from a household with ‘managerial or professional’ SES, own home, and two-parents.
Continuous variables (ability, siblings in the household, mental health and local unemployment rate) are at their mean value. (3) Most-likely case: YP is White, reports low self-assessed
health, engages in one risky behaviour (this is the median risky behaviour), has no university plans, has parents who neither think nor would like the YP to continue in education, and comes
from the household with ‘long-term unemployed’ SES, rented home, and single parent. Continuous variables (ability, siblings in the household, mental health and local unemployment rate)
are at their mean value. (4) Most-likely case with 1-SD increase in cognitive ability at ¢ = 2. (5) Most-likely case with 1-SD increase in school engagement at ¢ = 2. (6) Most-likely case with E
1-SD increase in locus of control at ¢t = 1. (7) Most-likely case, but YP has university plans at ¢t = 2. (8) Most-likely case, YP has university plans and parents think the YP will continue in 2
education at t = 2. (9) Least-likely case with 1-SD increase in gender-specific local unemployment rate. (10) Most-likely case with 1-SD increase in gender-specific local unemployment rate. g
* Absolute and relative effects: for rows (4) to (7) and rows (9) and (10) effects are from the case in row (3); for row (8) effects are from case in row (2). ;
g
>
=
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below are targeted towards adolescents, with evidence suggesting that while costs, relative to ben-
efits, are higher in later investments, they are not ineffectual; see Grossman and Tierney (1998)
and Kahne and Bailey (1999) for two such successful programmes targeted towards youth in the
United States.

There have been various policy initiatives to boost the academic standards of the poor per-
forming students. Often these take the form of remedial educational programmes with increase
in instruction times for underachieving students; see Lavy and Schlosser (2005) for Israel, Machin
et al. (2010) for England, and Garcia-Pérez and Hidalgo-Hidalgo (2017) for Spain. The first simu-
lation we undertake is to see what would happen to the probability of being NEET if we increase
the average cognitive ability, across the entire sample of NEET and not NEET, 6, by 1 SD. The
probability of being NEET for the most-likely girls and boys, given in row (4), falls to 3.40% and
16.93%, respectively, with effect size relative to row (3) of 25.38% and 14.95%, respectively.

Along with initiatives to increase cognitive ability of YP, a number of policy interventions
have also focused on increasing their non-cognitive abilities, with the aim of promoting posi-
tive behaviours and skills. These interventions include, but are not limited to, mentoring, service
learning (connecting community activities such as volunteering to classroom learning), out-
door adventure and social and emotional learning (SEL) programmes. While most of these
interventions target more than one dimension of non-cognitive skills of YP, outdoor adventure
programmes have been found effective in increasing locus of control, and service learning and
SEL programmes have been found effective in increasing school engagement. See Heckman and
Kautz (2014) and Gutman and Schoon (2013) for a review of such programmes and effectiveness
of different interventions on a range of non-cognitive skills.

In view of these programmes looking to raise non-cognitive skills of YP, we look at what hap-
pens to the probability of being NEET for the most-likely case, if we increase the average school
engagement. The direct impact of increasing school engagement by 1SD is to decrease the proba-
bility of being NEET (row (5)), for both girls and boys. For boys, the effect size of increasing school
engagement is similar to raising their cognitive ability. We also look at the impact of increasing
locus of control by 1 SD (row (6)), recall that locus of control impacts NEET status only indirectly
in our model via cognitive ability. While increasing locus of control does reduce the probability
of being NEET for the most-likely cases, the effect sizes are quite small.

Lower aspirations in white children, especially boys, coming from workless households is
associated with a range of adverse outcomes (Berrington et al., 2016) and is of specific policy
concern in the United Kingdom (House of Commons, 2021). We next consider a scenario where
the YP has aspirations to go to university, but is otherwise identical to the most-likely case in
row (3). The probability of being NEET, given in row (7), drops to 3.46% (effect size 24.23%) for
girls and 15.39% (effect size 22.72%) for boys. The relative effect of the YP having and not having
aspirations is almost the same as the relative effect of a 1 SD improvement in average cognitive
ability for girls, and much larger for boys. If we further add parental aspirations to this, then effect
size, given in row (8), is even larger.

Local unemployment rates have a significant relationship with NEET status in our model,
further, YP are known to be disproportionately impacted by economic recessions (Bell & Blanch-
flower, 2011); the recent recession as a result of COVID-19 pandemic has also seen a large increase
in youth unemployment rates (Costa Dias et al., 2020). We use our estimates to predict the proba-
bility of being NEET if the gender-specific local youth unemployment rate increases by 1 SD. For
girls, this would mean the average local unemployment going up from 13.57% to 16.6%, and for
boys from 17.44% to 20.16%. In the 2008-2009 recession that the United Kingdom faced, youth
unemployment rate was 18.9%, so these increases are not unrealistic. A 1 SD increase in the local
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unemployment rate increases the probability of being NEET for both the least-likely and the
most-likely cases, as shown in the last two rows of Table 6. The absolute effect of this is larger for
the most-likely cases, but the relative effect is larger for the least-likely cases, with the effect sizes
exceeding that of a 1 SD increase in past ability.

6 | CONCLUDING DISCUSSION

This paper used a dynamic latent factor model to investigate the determinants of NEET status
among adolescents in the UK. Two main contributions of our work are, first, in modelling the edu-
cational progress over multiple periods through the life of the young person, up to the completion
of compulsory schooling. By taking into account this progression, we can determine the direct and
indirect impacts of different determinants of NEET status, and the stages in the life of the YP when
each determinant is important. Our second contribution is in bringing together within one frame-
work various determinants of NEET status, such as educational achievements, non-cognitive
skills, family socio-economic factors, aspirations, mental health and local labour market condi-
tions. We then use the estimated coefficients from our model to calculate the probability of being
NEET under different policy relevant scenarios.

While the longitudinal nature of the data (LSYPE) and the modelling approach used in this
paper allow us to conduct the analysis it comes with some limitations. First, a substantial pro-
portion of the initial survey sample is dropped from the analytic sample through attrition and
item non-response. To an extent, this is a common issue faced when undertaking longitudinal
analyses, and any inferences made with respect to the general adolescent population must be
interpreted with care. Second, LSYPE is limited in the measures it has to capture non-cognitive
skills. LSYPE is the first UK national survey for many years to follow a group of English adoles-
cents, born in 1990, through much of their secondary education and into early adulthood. The one
before this was the British Cohort Study, which followed children born in 1970, who completed
compulsory education in 1986. The next one is the Millennium Cohort Study, which is following
children born in 2000 and its latest available data only cover up to compulsory years of educa-
tion. Thus, LSYPE is the only data source that currently exists that is relevant to this research
question.

Consistent with the literature, we find that both cognitive and non-cognitive skills play a sub-
stantial role in protecting or exposing individuals to the risk of being NEET. Further, the YP’s
individual characteristics and family environment all matter for NEET status, as suggested in the
literature. However, our findings also suggest that the impact of most of these determinants is
largely indirect through accumulation of cognitive ability, and not necessarily direct. For example,
school engagement of the YP raises their academic achievement and hence indirectly lowers the
probability of being NEET for both boys and girls; however, its direct impact on NEET status is for
boys only. Similarly, while household socio-economic status is important for educational progress
and achievements over time, for both girls and boys, it has no direct bearing on NEET status
for girls; and the impact of engagement of the YP in risky behaviour on NEET status is entirely
indirect. This is an important finding, which provides greater insight and understanding into the
mechanism determining NEET status.

YP’s own aspirations and their plans for university have both a direct and an indirect impact
on the likelihood of them becoming NEET, thus helping them in ‘beating the odds’. However,
parental aspirations impact NEET status mostly indirectly, via educational progress. Local labour
markets, as captured by the local youth unemployment rates, remain significant in explaining
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and predicting NEET status; our simulations with local unemployment rates indicate that high
youth unemployment rates have a large adverse impact on YP. Our predicted probabilities further
suggest that the effect raising aspirations of the YP and worsening the local youth unemployment
rates have on the likelihood of the YP being NEET could be as large as boosting their skills.

While our findings highlight the key predictors of NEET status, it is important to stress
that from a policy perspective the individual predictors cannot be considered in isolation. For
example, there is evidence from interventions that target non-cognitive ability with the aim of
improving the cognitive abilities of YP (Holmlund & Silva, 2014; Martins, 2010), highlighting the
complementarity between cognitive and non-cognitive skills. Furthermore, non-cognitive skills
encompass a range of skills including, but not limited to, personality traits, character skills, soft
skills, psychological capital and socio-emotional skills; these skills are inter-related and need
to be developed in combination to have any impact on long-term outcomes of YP (Gutman &
Schoon, 2013; Poropat, 2009). Finally, the decisions made by the YP at the end of compulsory
education depend on not only their individual characteristics and circumstances but also on the
macroeconomic conditions and the institutions governing the school-to-work transitions.

The institutions governing school-to-work transition include, but are not limited to, Active
Labour Market Polices (ALMP) and Vocational Education and Training (VET) programmes (Car-
oleo et al., 2020). The importance of the macroeconomic conditions on youth unemployment has
been highlighted by the impact of the policy responses to the Covid-19 pandemic on the labour
market. The various lockdown measures impacted sectors such as hospitality, tourism and retail,
and in the United Kingdom these sectors employ a third of all full-time employees aged under 25
(Joyce & Xu, 2020). With respect to the institutions, there has been a policy change in the United
Kingdom, where since 2015, all YP must continue with education, job, or apprenticeship, until
they are 18 years old. However, despite the policy change formal academic education has domi-
nated in government funding, at the costs of VET programmes, which remain poorly funded or
standardised (Britton et al., 2020); and evidence suggest that while ALMP help older individuals
(20-24 year olds), they are less effective for younger individuals (16-18 year olds) for whom VET
programmes are more successful (Speckesser et al., 2019). In our paper, we do not look at the role
of ALMP and VET programmes as this would require carrying out a cross cohort analysis. Never-
theless, taken at face value, our findings suggest that, while policy makers need to continue the
focus on raising the ability of the YP to improve their life-chances, fostering the aspirations of YP
and protecting a healthy labour market for them may be equally, if not more, important.
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