Essays in labour economics:

School leaving, unemployment and

retirement

Alberto Tumino

A thesis submitted for the degree of

Doctor of Philosophy in Economics

Institute for Social and Economic Research
University of Essex

May 2017



Contents

D =Tod FoT = 11 [0 1 PP PPPPPP PP 7
ot L0111V =0 [o =T o 41T o | R 8
SUMIMATY ...ttt ettt e oo ettt e e e e ettt e e e e et e aaa e e e eeessaa e e e e enenmmssaa e eeeeentanaaeeaensnnnnns 9
0o [Tt [o] o IO PP PP PPPPPPPPPPP 10
1 The impact of local labour market conditions on shool leaving decisioB......................... 13
00 R [ 1 70T [T £ o O PP PPPPPPPPP 14
1.2 Theoretical framework and [Iterature reVIEW...............coevviiiiiiiiiiiiinieee e 17
1.2.1 Labour markets and the demand for schooling.............coooviiiiiiiiiiiiiie e, 17
1.2.2 Family resources and children's educatiot@linaents...............ccccceeeeeeiiineeeee oo 19
1.2.3 Family resources and responses to labouraneokditions ..............ccceeeeeiiiennnn 21
1.3 Data and desSCriptive STAtISTICS......ciueeeeeeieiiiiiiiiiiie e e e e e e et reeeeeeeeer e eas 24
1.4 Estimation strategy and model specification..............cccceeeeiiiiiieeeeieeeiieeeeeeeeeeeeiees 30
ST ] (] = L= PP 33
1.5.1 HOME OWNEISIIP ..ottt mmmmmm ettt e e e na e e e e e e e e e e e e aeeeeenennes 33
IS TZ S Yo Tox = N T £ Vo PSP 37
1.5.3 RODUSINESS CRECKS .....eeiie e 39
G @] o Tod 115 [ < PP 42
1.7 TabIlEeS @Nd FIQUIES .....uuueiiiiiies e e eeeeeeeie s s e e e e e e e e e e e e et e s e e e e e e e eaaeaaees 45
1.8 Appendix: Complementary TabIES ... 53
2 The scarring effect of unemployment from the eayl '90s to the Great Recessian.......... 58
P2 I [ o (oo (3 Tox 1 o] o AN PPPUPPPPPPR 59
2.2 Data and MEthOUS ........oooiiiiiiiiii et e e e e 64
2.2.1 Data and descCriptive StatiSHICS.........uuuuuurrriiiiiieei e eee e e 64
2. 2.2 METINOAS ...ttt e e e e e e e e e e e e e e 69
2.3 RESUILS .. a e e e e e e e e b 73
2.3.1 The €arlY "O0S ... .o e e e e e e e e e e e et e aerrr s 74
2.3.2 The €arly 2000S.......uuuiiieiee e e st e e e e e e e e e e e e e e eeeaaasa e sreeeeas s s e e e aeeeaeeaaeeeeees 78
2.3.3 Te Great RECESSION .......cccceieeet i e+t eeeeeeetttbtaaa s s s e e e e e e aaaaeeaaeaeeaaaeeeeeeesnnnnnnns 79
2.3.4 CroSS PEriod @NAIYSIS .....uuuuuueuiieieeeeeiieeeiiiiiissss s e e e e e e e eeeeeeeeeesreeenneeeeesneennnnn 82
2.3.5 RODUSINESS CHECKS ......uiiiiiiiiiiit e 83
2.4 CONCIUSIONS ...ttt ettt sseeeee s e e e e e e e e e e e eeeeeeeenssnnnnns 85
2.5 TabIeS ANd FIQUIES ... oo eeee e e e e e e e e e e e e e e e eaeanaees 88



2.6 Appendix: Complementary TabIeS .........cceeeeeeeeiiiiiiiiiiieee e ee e e eeeeveeeeee e 100

3 Retirement and Cognitive ADIIITIES.........iiiiiie e e e e e e e e e e e e e e eeeaaneees 106
G300 R [ 0T [UTox 1 o o PO 107
3.2 Background and review Of the [ItEratUre . .....vveereeeiiiiiiieeeeeeeeeeeeeeeeveeeeeeeeeeennnens 108
3.3 Retirement age and state pension age in the. UK ..., 113
3.4 Data and MEthOOS .......coooiiiiiiiiii e e 115

3.4.1 Data and descCriptive StatiStiCS.........cuuuuurriiriiiiiiiiie e ee e e eeeeeeeeeeev e 115
3.4.2 1dentifiCation SIrALEQY .........euuuwtmmmmmmeeeeeetnniaaaae e e e e e e e eeeeeeeeeeeseseesnnnnnseseennnna e eeeas 121
3.4.3 INSrUMENT VAIIITY ....eeeeeeeeiieiie e e e e e e e e e e e e e e e e e eeeeeeenees 122
BB RESUILS ..o 124
3.5, L BASEIINE. ... e e e e 124
3.5.2 Heterogeneity in cognitive decline: the rmieducation and job type ..................... 126
3.5.3 RODUSINESS CHECKS ......uuiiiiiiiiiii e 127
3.6 CONCIUSIONS ...ttt e e e e e e e e e e e e e e eeees 131
3.7 TabIeS ANd FIQUIES ... ..o r e e e e e e e e e e e e e e e e eeeeeananes 133
3.8 Appendix: Complementary TabIeS .........ccceeeeeeeiiiiiiiiiiie e e e eeeeveeeeee e 148
(@] o Tod 81710 o - J PRSP PUPPTRUPPRPRTP 156
2] 0] oo =Y o 1 ) /2O 159



List of Figures

Figure 1.1:

Figure 2.1:
Figure 2.2:
Figure 2.3:

Figure 3.1:
Figure 3.2:
Figure 3.3:
Figure 3.4:
Figure 3.5:
Figure 3.6:
Figure 3.7:
Figure 3.8:

Dropout rate over time: BHPS 1991-2008.........cccccovviiieieiiieeieeecevvvveeeeeeeeenenees 45
Unemployment Rate in Great Britain,esainly, 1992-2011............cccccceeeeeeviens a8
Unemployment rate and True state degrege] 1992-2011 .........cvvvvvviiiieeeeeeeamn 38
Unemployment Rate and True state degyerg] scatterplot ..............ovvvvveninnnionns 89
State pension age by date of Dirth ... 133
Cognitive measures by age and gender...........cooooiiiiiiiiiiiiiiiin 134

Cognitive measures of retired respotsdiey gender and years since retirement ...134
Cognitive measures by age and retiréstatus, males...........cccoeeeeeeevvvvi s 135
Cognitive measures by age and retiréstatus, females............ccccceee e e L 36

Cognitive measures by age and yeac® s@tirement............cccceeeeeeeeieieeeeeeennens 136
Retirement age diStriDULION .....cocaaeiiiiiiii i 137
Retirement probability DY @ge ...cccoo i 137



List of Tables

Table 1.1: DEeSCHPLIVE STALISTICS ....uuuuuuiiiieii ettt eeeee e s e e e e e e e e e e e eeeeeeeanenes 46
Table 1.2: Determinants of leaving school at age.16..............uuvveiiiiiiiiiieeeeeiieeeeee e, 47
Table 1.3: Average Marginal Effects, M1 to0 M4-LPM............ccooiiiiiiiiiee 48
Table 1.4: Effects of unemployment rates by housemgire, M3 and M4-LPM...............ccc..... 48
Table 1.5: Effects of unemployment rates by housamgire at fixed values of covariates, M3..49
Table 1.6: Determinants of leaving school at ageM®to M8-LPM..............ccceeeeivivieevvvieens 50
Table 1.7: Marginal Effects M5 t0 M8-LPM ... 51
Table 1.8: Effects of unemployment rates by housemgire, M7 and M8-LPM..............c.......... 51
Table 1.9: Effects of unemployment rates by housemgire at fixed values of covariates, M7..52
Table 1.A1: Model estimates — M9 and M10-LPM ... 53
Table 1.A2: Average marginal effects, M9 and MIQWLP...............coooiiiiiiiiiiiiiiiiieeeeeeee 55
Table 1.A3: Average marginal effects, M9 and M10M, By income quintile ..............c.oevveeee 55
Table 1.A4: Model estimates — M11 and M12 .. i 56
Table 1.A5: Average marginal effects, M11 and MA@ housing tenure ...............ccceeeveeeee. 57
Table 2.1: Descriptive StatiStiCS, WaVES 1-5........cooviiiiiiiiiiiiiiiiiieeeeeeeee e eeeee e e e eeeeeaeeennnnes 90
Table 2.2: Descriptive statistiCs, Waves 9-13.......ccoooiiiiiiiiieeeeeeees s e e e e 91
Table 2.3: Descriptive statistics, Waves 16-20..........ciiiiiiiiiiiiiiiiieeieiiiiiiii e 92
Table 2.4: Model estimates, WaVES 1-5...... ettt 93
Table 2.5: APEs on lagged unemployment, Waves.L-5.......ccccccceeeeeeiiieieieeeiiiv e 94
Table 2.6: APEs on lagged unemployment by clairpaoportion, Waves 1-5 ..............cccceen.. 94
Table 2.7: APEs on lagged unemployment by age, WaVR................ccoovveeeiiniiiinnen s e 94
Table 2.8: Model estimates, WaVvES 9-13..... couueeeeeeeeeeeiaiisiieiiiiiieeeee e eeee e s s ssneeeeenes 95
Table 2.9: APEs on lagged unemployment, Waves .9=13............iiiiiiiiiiinieeeieeeeeeeeeee 96
Table 2.10: APEs on lagged unemployment by clairpasportion, Waves 9-13 ...................... 96
Table 2.11: APEs on lagged unemployment by age,@8/avl3............ccccceeeviieiiieeeeieeeeeeenns 96
Table 2.12: Model estimates, Waves 16-20... e oo ee e e e e e eeeeeeeeens 97
Table 2.13: APEs on lagged unemployment, WavesOLG:2..............cccuuvvrernrniiiiieeseseeeeenenns 98
Table 2.14: APEs on lagged unemployment by clairpasportion, Waves 16-20 .................... 98
Table 2.15: APEs on lagged unemployment by age,88/a8-20.............ccccceeeeiiiieneeeeennnennn. 98
Table 2.16: APEs at fixed values of covariatesrditedel 2, Waves 1-5..............cceeeinnneee 99
Table 2.17: APEs at fixed values of covariatesrditedel 2, Waves 9-13 ..............ccceeeennn. Q9
Table 2.18: APEs at fixed values of covariatesrditedel 2, Waves 16-20...........cccccceeennnn. Q9
Table 2.A1: Robustness checks, Model 2, Waves.1:-5.............uuuiiiiiiiiiieeeeeeeeeeee e 100
Table 2.A2: APEs after robustness checks, Waves.1:5.............ciiiiiiiiceeee 101



Table 2.A3: Robustness checks, Model 2, Waves 9-13 . ... 102

Table 2.A4: APEs after robustness checks, Wave3.9:1..............ccceeeevvieiiieeeviviveeeeee e, 103
Table 2.A5: Robustness checks, Model 2, Waves 16:20............ccoeoeviiiiiiiiiiiiiiiieeens 104
Table 2.A6: APEs after robustness checks, WaveR016:..............ceeeeeeviiiiiiiieeeeeivimmcmmeeeens 105
Table 3.1: SUMMArY STAlISTICS .......ccooie s e e et e e e e e e e e e e e e e e e e e aaeaas 138
Table 3.2: Descriptive statistics by gender, reteat status and whether the respondent is above
or below State Pension Age (SPA) ... 139
TabIe 3.3: OLS FESUILS ....uueii i e e e e e e e e e e e e e e e e e e s 140
TaDIE 3.4: IV FIISt STAGE ..eveeiiiii i et e e e e e e e e e e e e e e e e e e e e e e b s 141
Table 3.5: IV-SECONUA StAQE......uuuuuiii ittt e e e e e e e e e e e eaaeeeaaaeeeeeeeeeeanenne 142
Table 3.6: Reduced fOrm eSHMALES .........commmmmmereeiieeeeeeeeeeeeeeeeree s e e e e e e eeeaeeees 143

Table 3.7: Interaction with low level of qualificams, 1st Stage ...........cceeevvvvvvvvvivr e 144
Table 3.8: Interaction with low level of qualifitas, 2nd stage..............ccceeeeveveees e 145
Table 3.9: Interaction with routine job, 1St Stage........cccceeeviiiiiiiiiiiiee e, 146
Table 3.10: Interaction with routine job, 2nd Stage...........coooiiiiiiiiiiiiiii e 147
Table 3.A1: Akaike’s information criterion afterdeced form, anticipation of SPA, placebo..148
Table 3.A2: Akaike’s information criterion aftercdced form, posticipation of SPA, placebo 148

Table 3.A3: IV estimates excluding people who egtibefore reaching state pension a........... 149
Table 3.A4: IV estimates including intercept anolpgl effect of retirement on cognitive abilities
........................................................................................................................................... 150
Table 3.A5: IV estimates including intercept anolpg effect of retirement on cognitive abilities,
routine versus NON routine OCCUPALIONS ... ccmmmmmieeeeeerieeereerreiinniiaaseeeeeeeesaaareaeaseeeeeeneennnnne 151
Table 3.A6: IV estimates with people aged 50 tQ.80............uuuiiiiiiiiriiiiiiiieeeeeeeeeeeeeiees 152
Table 3.A7: IV estimates excluding general heaitimf the regressors.........ccccccevvvvvvvvnnnnn. 153
Table 3.A8: Different age specifications, IV-ESti@s male ..............cceeevevvevvevviiiiccceeenn, 154
Table 3.A9: Different age specifications, 1V- Es#ites, female..............ccooeiiiiiiiiivieeceeee.. 155



Declarations

No part of this thesis has been submitted for arallegree.

Chapter 1, entitledThe impact of local labour market conditions omaal leaving decisions”
is a joint work with my former supervisor Profesddiark Taylor. Professor Taylor's role
consisted in providing guidance for the statistianhlysis and in revising and improving the
editing of the text. The chapter appearedSEsR Working Paper, 2015-14 - June 20Rarts of
the content of the chapter also appear in the WgrKapel'The effect of local labour market
conditions on educational choices: a cross countgmparison, ImPRovE WP 13/06 -

November 201,3f whom | am the sole author.
The other chapters in this thesis are exclusivehem

Chapter 2, entitled The scarring effect of unemployment from the e&0s to the Great

Recessioh has been previously publishedl8&R Working Paper 2015-05 - March 2015

Chapter 3, entitledRetirement and Cognitive Abilitieshas been published 8SER Working

Paper 2016-06 - July 2016

Chapters 1 and 2 form part of the project “Undeditag the Impact of Recession on Labour
Market Behaviour in Britain”, funded by the Econenand Social Research Council (ESRC).
The three chapters also form part of a programnresdarch funded by the ESRC through the
Research Centre on MicroSocial Change (MiSoC) at Wmiversity of Essex. The support

provided by ESRC and the University of Essex isefudly acknowledged.



Acknowledgement

| would like to express my gratitude to my currenipervisors, Sonia Bhalotra and Andrea
Salvatori, and to my previous supervisors Mark Bryamd Mark Taylor, for the continuous
support and precious advice. | also wish to thaakoCPropper and John Micklewright for the

fruitful discussion during the viva and for the fifell comments and suggestions.

A huge, special thanks goes to Marifia, who hasyavgapported, encouraged and put up with
me during these years. And thanks also to allrileeds, colleagues and housemates which made
this journey pleasant even in the most difficultmamts. Among them, thanks especially to

Ericka, Roberto, Claudio, Ludo, Katia and Andrea.

Finally, thanks to my family. You gave me everythiand | owe you everything | am.



Summary

This thesis investigates empirically three topiedated, respectively, to school leaving,
unemployment and retirement. It consists of threlependent research articles, accompanied by
a general introduction and a conclusion sectiorapBdr 1 investigates the extent to which the
demand for post-compulsory education of Britishyk&s-olds responds to local labour market
conditions. The findings show that prevailing unéoyment rates influence the schooling
decisions of students from a less affluent famibckground, while students from better-off
families tend to enrol in post-compulsory educatiwaspectively of labour market conditions.
Factors associated with the family’s socio econostatus, such as parental tastes for education
and social norms, are arguably at the base of iffereht behaviours. Chapter 2 analyses the
persistence in unemployment incidence during teetlao decades. The methodology employed
allows disentangling the true state dependence trenconfounding role played by observed
and unobserved heterogeneity. The evidence supgwtsunemployment experiences "scar"
British workers by compromising their future empbylity. The findings also suggest a
countercyclical pattern of true state dependenagnamployment scars more during recessions.
Chapter 3 studies the extent to which retiremeifitences the cognitive capital of British older
workers. The analysis relies on an instrumentalabdée approach to address the endogeneity
bias. Consistent with the "use it or lose it" hypsis, the results suggests that retirement
contributes significantly to the cognitive decliseffered at older ages by British workers. The
final section of the thesis summarises the maidirfigs of the three chapters and discusses

policy implications and extensions.



Introduction

This thesis contributes to the labour economicaditge by analysing three topics of great
interest in the current economic climate. Firsstitdies the relationship between labour market
conditions and enrolment in post-compulsory edocain the UK. Second, it analyses the
"scarring effect" of unemployment, defined as tléept to which unemployment experiences

compromise workers' re-employability, and its relaship with the business cycle. Third, it

The research is relevant from a policy perspectagehe overcoming of the challenges imposed
by the Great Recession and the extension of workueg have been important topics in the

recent UK policy agenda. Furthermore, each chaytdhris thesis covers a topic inherent to one
phase of people's economic life, intended as aegswhich starts leaving education, continues
with an economically active phase, and ends witirer@ent. The thesis hence assumes an
almost lifetime perspective, and investigates amavd conclusions on three issues which affect

the different phases of a person's life.

The reminder of this section summarises the thingdiess. The first chapter, titled "The impact of
local labour market conditions on school leavingisiens”, analyses the role of prevailing
labour market conditions in affecting the demandgost compulsory education in Britain. The
chapter contributes to the relevant literature ibyestigating to what extent this relationship
varies across socio-economic groups, a theme athlyg a relatively small number of studies.
We find that local labour markets significantlylirdnce the school leaving decisions of 16 year
olds living in tenant households, specifically ocgl housing. For these groups, an increase in
the local youth unemployment rates positively @feschool enrolment — consistent with

opportunity cost arguments — while high levels dtila unemployment discourage it. Labour
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markets do not significantly affect the school legvdecisions of students from better off
families. Our results suggest that factors assediaiith the family’s socio economic status, such
as parental tastes for education, and social nooumsyeigh economic considerations among
students from higher socio economic backgroundsy wémnd to enrol in post compulsory
education irrespective of labour markets conditioks labour market conditions improve after
the Great Recession, our results highlight the mapae of post-compulsory education being
perceived as an economically attractive optiontigaarly among young people from lower

socio economic backgrounds.

The second chapter, titled "The scarring effeatr@@mployment from the early '90s to the Great
Recession", contributes to the literature on unegrknt persistence addressing two issues of
great importance in the current economic climatestFit analyses the extent to which the
experience of unemployment scarred British men ndurihe Great Recession. Second, it
provides an insight into the relation between tstete dependence and the business cycle by
investigating the role of local unemployment ineating the persistence of unemployment
incidence and by analysing the dynamics of unempéoyt scarring during the last two decades.
Our results support the presence of true statendigmee both during the Great Recession and in
the other two sub-periods analysed, the early &tk early 2000s. Moreover, we find evidence
of a negative association between the scarringtetfeunemployment and the business cycle.
From a policy perspective, our findings imply thaiblic interventions aimed at alleviating

unemployment in the short term are also likelyeddeneficial in the longer term.

The third chapter, titled "Retirement and Cognitieilities”, investigates how retirement
influences the cognitive abilities of British oldeorkers. The analysis relies on an instrumental
variable approach to address the endogeneity ofrdlieement decision with respect to the
cognitive functions. The use of a novel datasethi area of research, the execution of separate

analyses for men and women and the study of hetasmgis effects of retirement across levels
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of education and job types constitute the main rdauions of this paper to the limited UK-
based literature. Consistent with the "use it @elat" hypothesis, we show that retirement
induces cognitive decline, although the relatiopski weaker for women employed in routine
occupations. Disregarding potentially offsettingeefs on other dimensions of health, we
conclude that extending the working life has a fieia effect on the cognitive capital of older
workers and that maintaining a mentally engagind stimulating life-style during retirement

contributes to the cognitive health of the matuwpuation.

The main conclusion of the three chapters are sumethin the Conclusion section of the

thesis, where extensions and policy implicatiorsaso discussed.

12



Chapter 1

The impact of local labour market conditions on

school leaving decisions
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1.1 Introduction

It is well documented that the recent Great Reoessas had a considerable impact on the UK
labour market, particularly among young people. Erample, between 2008 and 2011 the
unemployment rate among 16-21 year olds rose b rti@n 7 percentage points, reaching 25
percent: There is increasing discussion in policy circld®wt the impact that high youth

unemployment rates have on young people and theiref careers, with concerns about whether
an early experience of unemployment may leavenigsicars in terms of future labour market
attachment, wellbeing and benefit dependency. Theseerns led the Government to introduce
a Youth Contract that was launched in April 2012é&bp young, unemployed people get a job.
This provides nearly 500,000 new work-based oppdras for people aged 18-24, including

apprenticeships and voluntary work experience phgrds. These are intended to help keep

young, workless people attached to the labour ntarke

What has received less attention in these disauss® the potential effect of labour market
conditions on school leaving decisions. Accordirg the prediction of the human capital
investment model (Becker, 1962; Card and LemieWQ1?, education decisions respond to
changes in labour market conditions as these alffettt the opportunity cost and the expected
returns of schooling. However, it is not possiledetermine a priori whether a worsening in
labour market conditions increases or reduces émeadd for further and higher education. As
well as reducing the opportunity cost of educatemyorsening of labour market conditions can
either encourage schooling if this is perceivedaaway to avoid future unemployment, or
discourage it otherwise (e.g. Meschi et al.,, 20PEktrongolo and San Segundo, 2002;

Micklewright et al., 1990; Kodde, 1988). Changeslabour market conditions can therefore

! Source: 2008 and 2011 Quarterly Labour Force &ufipril-June quarter).
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affect demand for post compulsory education in ppd#ly contrasting ways, and the net effect

cannot be determined a priori.

Focusing on the choice of staying at school at &g i.e., after completing compulsory
education, in this paper we investigate empiricdlly how local labour market conditions
influence the secondary schooling decisions of gopeople in the UK; and (ii) to what extent
the responsiveness of the demand for post-compulstucation to labour market conditions

varies across students from different economic gpanzknds.

Previous studies have shown mixed evidence on dh&ionship between labour market
conditions and demand for schooling (Meschi et2dl11; Petrongolo and San Segundo, 2002).
Strong evidence exists in support of family ecormomircumstances playing a major role in
affecting children’s educational achievements, egitthrough (the lack of) credit constraints
and/or because of unobserved characteristics thaassociated with higher family resources -
e.g., access to better schools, a school-frierattyily environment, parental tastes for education
(Lochner and Monge-Naranjo, 2011; Carneiro and Heosk 2002). Despite that, our knowledge
about a socio-economic gradient in response tanines from the labour market is limited and
particularly relevant in the current economic climaChanges in labour market conditions
during the Great Recession might, in fact, not drdye affected the demand for schooling in
society, but also be associated with a widening @hrinking in the socio-economic gap in

educational achievement.

Following Petrongolo and San Segundo (2002) andiysing data from the British Household

Panel Survey (BHPS) and Labour Force Survey (L®)use the local youth unemployment
rate as a proxy for the opportunity cost of edwratnd the adult unemployment rates to proxy
future employment expectations (and, hence, retoreducation). Our preferred measure of

family economic background is home ownership, ashibme is usually the most valuable asset
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held by a family and assets capture better thaoniecthe longer term family socio economic
status (Nam and Huang 2009). In a different mogekt#ication, we also enrich our housing
tenure definition by differentiating between homeners, private tenants and social tenants.
Finally, as a robustness check, we analyse to exignt the response of the demand for post
compulsory education to changes in labour marketditions varies across quintiles of

equivalised household income.

Consistently across model specifications, our tesllow that young people from economically
worse-off families respond to increases in localtiilacunemployment rates by increasing demand
for schooling, while they respond to increases dunliaunemployment rates by reducing the
probability of enrolling in post compulsory educeti The results are consistent with theoretical
predictions by Kodde (1988). The response to lalmarket conditions by young people from

well-off families is not statistically significant.

Although disentangling the role of credit consttaias opposed to other, longer term, factors
associated with family resources goes beyond tbpesof this analysis, our evidence suggests
for the latter to be the most plausible explanatdrihe different responses to labour market
incentives between young people from different a@donomic backgrounds. In particular, our
results suggest that young people from worse-affilfas tend to assign more importance to
economic considerations when choosing whether tmlemm post-compulsory education.
Conversely, young people from better-off familiend to enrol irrespective of labour market
conditions, arguably because of stronger familtetafor education which justify schooling even

when economic considerations make it less convénien

The paper is organised as follows: Section 1.2¢thices our theoretical framework and contains
a review of the literature; Section 1.3 descrides BHPS and LFS data used in the empirical

analysis and summarises the key variables of isttef®ection 1.4 introduces the estimation
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procedure and identification strategy; results jmesented in Section 1.5 while Section 1.6

concludes.

1.2 Theoretical framework and literature review

This section is organised as follows. Sub-secti@illintroduces the theoretical framework that
we use to analyse the relationship between laboarkeh conditions and school leaving
decisions and discusses the relevant literatursubasection 1.2.2 we summarise the previous
findings on the relationship between family resegrand schooling decisions. Sub-section 1.2.3
discusses the extent to which family resources afiect the response to labour market

conditions and its implications for our work.

1.2.1Labour markets and the demand for schooling

Economic theory suggests that an increase in temployment rate faced by the youths reduces
the opportunity cost of schooling as, intuitiveitypbecomes more difficult to find a job in the

event of leaving school (Meschi et al., 2011; Regmdo and San Segundo, 2002; Micklewright
et al., 1990). Hence, we expect a positive relatign between youth unemployment rates and

the demand for schooling.

Under the assumption that adult unemployment nafegence future employment expectations,

variations in adult unemployment rates are alseetqul to affect educational decisions. Kodde
(1988) analyses two possible scenarios. On thehane, an increase in adult unemployment
might cause a downward shift in the relationshipmeen future employment prospects and
schooling. Intuitively, this happens if employmexpectation declines constantly across levels
of education. Such a shift would discourage invesiinm education. However, it is also possible
for an increase in unemployment to reduce employragpectations more at the bottom of the

education distribution than at the top. In thisesasducation could be seen as an enhancing

17



factor for future employability, with a consequetsitive effect on the demand for schooling
(Meschi et al., 2011; Petrongolo and San Segun@d@2;2Micklewright et al., 1990). Whether
the first effect, which we term the “discourageddgint effect”, or the second, that for simplicity
we call the “insurance effect”, prevails is an engai question which we address by exploiting

data from the British Household Panel Survey (BH&®) Labour Force Survey (LFS).

Previous research on the influence of labour mas&atitions on the demand for schooling has
found mixed evidence. Using time series data cagevarious periods between 1955 and 2005,
a number of studies have shown that unemployméss edfect the demand for post compulsory
education in the UK, although the effects are somes found to be larger for males. In

particular, Pissarides (1981) and Whitfield and il (1991) report a positive association
between adult unemployment rates and the demandodst-compulsory education, while

McVicar and Rice (2001), and Clark (2011) find tHa youth unemployment rate significantly

increases schooling demand. Among microdata basdas, Meschi et al. (2011) show that the
demand for post compulsory education is positiasdgociated with local youth unemployment
rates; Rice (1999) shows that the demand for saigaicreases with local unemployment rates
primarily for males with low levels of previous edhion attainment. By contrast, Micklewright

et al. (1990) find that school leaving rates teodnicrease with regional unemployment rates,
although this finding is not robust to changes e tmodel specification. Analysing the

relationship between labour market conditions aathahd for post compulsory education in
Spain, Petrongolo and San Segundo (2002) use ¢agyouth unemployment rate as a proxy of
the opportunity cost of schooling and the genevahll unemployment rate as an indicator of
weak future employment prospects. Consistent wiglortetical predictions, the authors show that
the demand for schooling reacts positively to iaees in the local youth unemployment rates

and negatively to changes in adult unemployment.
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In this paper, we follow the methodology proposgdPetrongolo and San Segundo (2002) and
analyse to what extent the demand for post-compulsducation responds to variations in the
opportunity cost of schooling (measured by changegouth unemployment rates) and to

changes in the return to schooling (measured bit ademployment rates). We add to previous
studies by explicitly modelling the role of familgsources, and in particular home ownership, in

determining how young people respond to labour etaricentives.

1.2.2Family resources and children's educational attainrants

Previous research has shown that family resounezglg affect children’s educational outcomes
(see, among others, Cameron and Heckman, 2001ei@alend Heckman, 2002; Blanden and
Gregg, 2004; Huang et al., 2010). This relationshipsually explained by the presence of short
term borrowing constraints and/or of a strong assion between family resources and longer

run factors which are also likely to boost childssacademic ability and educational outcomes.

In the presence of credit market imperfections bbeowing constraints hypothesis predicts that
young people from low income families might facegher costs in accessing the resources
needed to participate in post-compulsory educaifitwe. marginal cost of schooling would hence
be higher for young people from constrained fargjlieausing them to invest sub-optimally in
education (Lochner and Monge-Naranjo, 2011). Tlters& hypothesis suggests that the positive
relationship between family income and educatiattdinment might be the consequence of
long run factors associated with family resourcHsis theory suggests that family income is
highly correlated over a child’s life cycle and thamilies with more resources during a child’s
formative years are able to “better shape thetasland expectations of their children, who are
better able to perform at school” (Carneiro andk#®an, 2002). Hence, higher family income is
associated with higher ability and expectations mgnahildren, raising their educational

attainment. Examples of long term factors assodiatéh family income include the quality of
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primary and secondary school attended or paresmstdg for education which are then passed to
their children (Carneiro and Heckman, 2002). Altjlo@ number of papers have found evidence
consistent with the presence of credit constraintshe US (e.g., Kane, 1996; Belley and
Lochner, 2007), several studies have failed in tiflgng in the presence of borrowing
constraints a quantitatively relevant limitatiom ézhooling progression in the US (e.g., Carneiro

and Heckman, 2002; Cameron and Taber, 2004; Keah&Valpin, 1997; Huang et al., 2010).

In addition to parental income, several studiesgesgthat parental assets are important in
explaining educational outcomes. Nam and Huang9p80ggest that assets are a good indicator
of the household liquidity level since savings reglthe need for borrowing while tangible assets
facilitate the access to credit by providing catat. Moreover, the authors report that assets
may be a better measure than income for socio-esmn@equality and a more suitable
indicator of the long term economic status of tamnify. As with the family income hypothesis,
assets might affect schooling achievement through b short term borrowing constraint and a

long term family background perspective (Huangl.e2810).

The home is typically the most valuable and als® rtiost commonly held asset. Lovenheim
(2011) studied the effect of housing wealth oneg#l enrolment in the US and reports that,
between 1977 and 2005, 85 percent of college atmndame from homeowner families and
finds a positive effect of housing wealth on coleaprolment (see also Dietz and Haurin, 2003).
Beyond financial reasons, and consistent with Geonend Heckman’s (2002) thesis on the
association between family income and education&dame, Green and White (1997) suggest
several other paths through which home ownershighiminfluence children’s educational

outcomes. They suggest that owning a house mayowepmanagement skills which can be
transferred to the children. They also argue tlwahdn owners might monitor more their own

children and those of their neighbours to prevkatualues of their properties being reduced by

children misconduct. However, it is also possitikattchildren of homeowners outperform
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children of non-homeowners not because the pasatiomeowners, but because their parents
possess some unobservable attributes which makertiae likely both to become homeowners

and to raise successful students.

A large literature has analysed the extent to wiiobsehold resources influence educational
attainment in the UK. Blanden and Greg (2004) fwdlence of a positive relationship between
household income and post compulsory educationraerd, and similar findings can be found
in Rice (1987) and Chevalier et al. (2005) amorte®. Using cohort survey data for 1970 and
1958 cohorts, Machin and Vignoles (2004) find ewic on the relationship between family
income, parental social class and higher educatamevement becoming stronger over time.
Studying enrolment at higher education institutjog@Bowdry et al. (2013) provide evidence in
favour of an association between family socioecanatatus (SES) and educational outcomes
too. However, the authors show that the impactE$ $ greatly reduced when controlling for
secondary school achievement. Hence, the resuljestsy that parental SES is particularly

important at earlier stages rather than on unityeesitry.

Home ownership has also been found to be an imgadteterminant of school leaving decisions
in the UK. Micklewright et al. (1990), for instancehow that children in owner occupied
households are less likely to leave school at geedd 16, while Dearden et al. (2009) find that
the introduction of the Education Maintenance Allmwe had a significant impact mainly
among those living in rented accommodation, sugggsthat credit constraints may be

important.

1.2.3Family resources and responses to labour market cditions

A small number of articles have analysed the extemthich incentives from labour markets are
heterogeneous across population groups. Among tBenith and Naylor (2001) find that the

probability of dropping out of university is pos#ily affected by the general unemployment rate
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in the country of origin and that the responseigmicantly higher for male students from a
lower social class. In their analysis of post colepry education choices in Spain, Casquel and
Uriel (2009) find that family income positively affts the probability of staying in post
compulsory education, while general unemploymedtices it. The authors also show that this

response is statistically significant for young pledrom lower income families.

In this paper we investigate the extent to whiclhing people from different socio-economic

backgrounds respond differently to changes in lalmoarket conditions. Our results show that
only young people from an economically disadvandagackground respond to changes in
labour market conditions, while we do not find @nde of responses from young people from
economically better-off families. In particular,r=stent with the opportunity cost argument, we
show that, among young people from home rentingli@snand in particular social tenants, an

increase in the youth unemployment rate is asstiatith an increase in the demand for
schooling. We also find evidence that the same gqueople are discouraged by increases in

adult unemployment rates.

Differences in unobserved factors associated wvathilfy resources are likely to be the main
reason for such different behaviours. On the ormedhgoung people from wealthier families

may be less sensitive to variations in incentivesnfthe labour markets if factors associated
with family socio-economic status, such as paretasaies for education, outweigh economic
considerations in their schooling decisions (esydents from better off-families will study even

if it is perceived as less profitable from an eaoiopoint of view). On the other hand, youths
from worse off families might tend to assign moreight to economic considerations, thereby

responding more to changes in labour market camdifi Misinformation and unawareness

2 The finding is consistent with the sociologicaétature summarized in Brand and Xie (2010). Theas report
that social norms make college enrolment a “sociakpected outcome” for individuals from a highercis-
economic group, while economic considerations playore important role for youths from less advasdagroups.
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about the real costs and benefits of educationpassible causes of such differences (see

Oreopoulos and Dunn, 2013 and papers cited therein)

What about credit constrains? Cameron and Tabé4j20evelop a theoretical model which
allows to predict how young people from affluentlgoorer families would react to changes in
opportunity cost and direct cost of education iffedtences in family resources were only
capturing heterogeneity in borrowing constraintsrmt in tastes for schooling. In particular, the
model predicts that responses to changes in thertyppty cost will be the same across
constrained and unconstrained individuals, whilengpeople from constrained families display
a greater response to changes in the direct cesteiated with education (see also Lochner and
Monge-Naranjo, 2011). The model does not allowremlgta priori whether young people from
borrowing constrained families would respond maréess to changes in the expected return to

schooling®

Since our results show no significant response fyoaths from better off families to changes in
youth unemployment rates, while opportunity coguanents significantly apply to youths from

worse off families, we can infer that unobservectdes associated with family resources drive
the different response to changes in labour mar&etitions across the two groups. However,
we leave for future research further investigatiore the role played by borrowing constraints
as opposed to factors associated with family ressjras this lies outside the scope of this

paper.

A further point needs to be clarified here. Assugniimat both young people from better-off and

worse-off families respond to changes in labourk®taconditions, we expect for changes in the

% The model predicts that both constrained and urcined individuals will respond to changes in theurn to

schooling, but there is uncertainty on which graxperience the strongest response. For given valfidbe

parameter measuring the utility curvature, andafaufficiently low direct cost of education, it cka shown that
response from unconstrained youth is smaller tharrésponse from constrained youth. The opposit¢hisrwise
true.
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opportunity cost of education to increase the dehfanschooling. But why should an increase
in adult unemployment rate discourage post compylsechool enrolment among the less
advantaged students? In the framework first pragphdse Kodde (1988), increases in future
unemployment expectations can enhance or discoumnagstments in education depending on
whether more schooling is expected to enhance splpildy. Irrespective of whether borrowing
constraints or factors associated with family reses drive differences in the demand for
schooling, on average students from worse-off failvill arguably expect to reach a lower
level of education than students from richer fagsiliUnder the assumption that the enhancing
effect of extra education on future employabilibcrieases with the years or quality of extra
education (i.e., the difference in employment pholitgg between studying for 11 against 10
years is smaller than the one expected betweemd 3@ years) we can expect the “discouraged
student effect” to prevail among students from woddf economic backgrounds, while the

opposite could be true for students from more efftbackgrounds.

The next section introduces the data and the asalsed for the empirical analysis.
1.3 Data and descriptive statistics

We use data from the British Household Panel Su(@&iPS) and the UK Labour Force Survey
(LFS) to disentangle the relationship between Itedabur market conditions and participation in

non-compulsory educatich.

The BHPS is a panel survey launched in 1991 whickeyed people annually for 18 waves

until 2008. Originally designed as a nationallyresgentative random sample of the population of

* University of Essex, Institute for Social and Eeonic Research (2010a), Office for National StatistiSocio-
Economic Division and Northern Ireland StatistiosdaResearch Agency (2008a,b,c,d,e,f); Office fotid\eal
Statistics, Social and Vital Statistics DivisionO@a, b, 2010); Office for National Statistics, Bband Vital
Statistics Division and Northern Ireland Statistaosd Research Agency (2008a,b,c,d,e, 2009, 2010affi¢e of
Population Censuses and Surveys, Social SurvegiDivi{2004).
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Great Britain living in private households, thegimal BHPS sample evolved over time through
the incorporation of a sub-sample of the origind& Buropean Community Household Panel
(ECHP) sample from 1997-2001, of Scotland and Wealension samples from 1999, and of a
Northern Ireland sample in 2001. All household mersbaged 16 and over were usually
(re)interviewed between September and Decemberach gear, with information collected

about their incomes, education, social and paremsakgrounds, labour market status, job
characteristics, housing tenure and other aspédtew life (Taylor et al., 2010). Since 1994 a
module known as British Youth Panel collected infation on youths aged 11-15 living in

sampled households through a self-completion quasdire.

Together with a range of other individual and htwade characteristics, these data allow us to
identify 16 year olds who, when interviewed in thetumn/winter of a particular year, had
recently made the decision of whether or not toaiaemn post-compulsory education. We
identify those who remain in post-compulsory ediacaés those who were aged 16 in August of
that year and who were in full-time education & d¢late of interview. Those who were aged 16

in August of that year and were not in full-timeuedtion are defined as school leavers.

Our focus is on the impact of labour market coodsi on the school leaving decision. We
capture labour market conditions using regionalmysieyment rates derived from the UK
Labour Force Survey (LFS). The LFS is a nationedigresentative survey of households living
at private addresses in the UK and collects data ende range of individual and household
characteristics, with a particular focus on empleyginstatus, job characteristics and education.

Conducted for the first time in 1973, the surveysvearried out every two years until 1983,

® We identify young people who have recently made ¢hoice using their month and year of birth. Iritam,
children must remain in full-time education up Urkie last Friday in June in the academic yearhefrt16"
birthday. Therefore BHPS respondents in wave 1, wkee interviewed during the 1991/1992 academi@akch
year, would have been making the school-leavingsdeat in June 1991 if born between September 19% a
August 1975. Those born before September 1974 wuane already been aged 16 in June 1990 and sal \waue
made the decision in the previous year, while tHas® after August 1975 would have made the detisiaJune
1992,
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annually between 1984 and 1991, and quarterly si9@2° We use these data to construct
gender-specific ILO unemployment rates among 164r olds and 40-64 year olds in each
metropolitan region of the UK in the spring quaéreach yeaf.We match these to the BHPS

data by gender, region and year of interview. We data for the spring of each year for two
reasons. Firstly, this is likely to be the periddhe year when pupils make decisions about their
educational choices for the next academic yearori®@Hyg, in the spring quarter the respondents
are still in full time education and therefore ffmuth unemployment rate used in the analysis is

not affected by the choices made by the relevambito

Figure 1.1 plots the school leaving rates for egedr of the BHPS together with the average
prevailing youth and adult unemployed rates. Thgtleaving rate is defined as the number of
young people eligible to leave school in the precgdune and who were not enrolled in full

time education at the time of the BHPS survey threse who were eligible to leave school. This
highlights a clear downward trend since 1999, fischool leaving rate of 35 percent in 1999
to approximately 20 percent since 2006, consisigtit the increase in participation in post-

compulsory education in Britain. However, the sdHeaving rate is much less stable in earlier
years, varying from 40 percent in 1991 to belowp2dcent in 1995. This fluctuation between

1991 and 1999 is likely to be caused by both thergence from the recession of the early
1990s, and also to relatively small sample sizegears prior to 1999 when Scotland and Wales

extension samples were introduced.

The trend in the average regional and gender spet-2lyears old unemployment rate
decreases between 1993 and 2004, and increaseshafte A negative relationship seems to

emerge when compared with the school leaving mlten youth unemployment increases, the

® See ONS (2007) for more information.

" Second quarter (Apr-June) since 2006, when catequisrter replaced seasonal quarter. The exceijstifon 1991,
when the data were collected on an annual basisrrétian quarterly. The choice of using 16-21 ésdbnsequence
of a tradeoff between the strength of the “peezaff i.e., it would be better to use a more stiliefinition of youth
unemployment rate, number of observations in th® &Rd correlation with adult unemployment rate.
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school leaving rate seems to decrease, and visa.\iéiconfirmed, this would be consistent with

youth unemployment reducing the opportunity costedtication. The average regional and
gender specific 40-64 years old unemployment rated by young people choosing whether to
participate in further education shows a decliniegd between 1993 and 2004 while it is stable

until the end of the analysed period.

In Table 1.1 we provide some descriptive statidticghe variables used in the analysis, both for
the sample of interest and separately by whetherobithe respondent was a school leaver or
stayed in full-time education. The final column tains the p-value of the t-test for equality of
means between those observed to leave educatare(t and those staying in further full-time
education (stayers). This shows that both youth ashdt unemployment rates are positively
correlated with leaving school at age 16. The ayeerguth unemployment rate faced by school
leavers is 15.8 percent, compared with 15.3 pertmnthose remaining in post-compulsory

education, while the adult unemployment rates atgdrcent and 4.0 percent, respectively.

Large differences between the two groups emerdghdrproportions of young people living in
renting households - 41 percent of those who lesitecation at the age of 16 live in renting
households compared with 22 percent of those whmaire in full-time education. This
distinction is most apparent among social tenans-percent of school leavers are social
tenants compared with 17 percent of stayers. Yq@auple who leave school at the age of 16 are
also significantly more likely to be in lower incenmouseholds. For example, the proportion of
school leavers in the lowest quintile is 33 perceitile for stayers it is 22 percent. The opposite
happens for the richest quintile: 14 percent ofdtagiers come from families who are in the top
20 percent of the income distribution, while thikes to only 5 percent of the school leavers.

Families with higher incomes are more able to ihegsimal amounts into the education of their

8 Household Income is equivalised using the modif#8CD scale, which assigns a weight of 1 to thesbbald
head, 0.5 to other adults and 0.3 to each chiléutige age of 14.
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children or might provide them with a more appraj®ilearning environment (Carneiro and
Heckman, 2002; Mayer, 1997). Moreover, previousdisti show that parental income
significantly affects educational attainment angblais the intergenerational transmission of
disadvantage (Shavit and Blossfeld, 1993), whileeipi@l wealth and socioeconomic status is
positively associated with higher educational agmns and expectations among children

(Chowdry et al., 2011; Ermisch et al., 2001; Gragd Washbrook, 2011).

Consistent with previous literature on the intesgational transmission of cognitive abilities,

there is a high correlation between parental edutaind young people’s decisions to participate
in post-compulsory education (Anger and Heineckl®@®Black et al., 2009; Bjorklund et al.,

2007). Among those observed to stay in further atioc, the proportion of people with parents
with ISCED level smaller than 2 (Lower secondaryess) is significantly higher among leavers
(67 percent) than among stayers (42percent).Orottner hand, the proportion of stayers with
maximum parental education higher than ISCED |&ag{Degree or more) is 19 percent, a level

significantly higher than the 5 percent for schiealvers.

According to previous studies, girls exhibit momspive educational aspirations and attitudes
than boys (Taylor and Rampino, 2014; Rampino andofa2013), and, consequently, will have
higher staying-on rates. This is reflected in oatagd with 57 percent of school leavers at age 16
being boys, compared with 46 percent of those vemaain in full-time education. Furthermore,
we find that young people who drop out of schooage 16 are significantly more likely than
those who remain in full-time education to haveuamemployed parent (7.5 percent compared

with 4.8 percent).

We also find very large and statistically signifitaifferences between leavers and stayers in the
number of GCSEs obtained with grades@\or Scottish Standard Grade (STGR) obtained with

grades 1 or 2 (Meschi et al., 2011; Rice, 1999}.éxample, the proportion of people with no
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good passes in such examinations is 54 percent gscmool leavers and 19 percent among
remainers. Of course, this strong relationshig ieast partly endogenous, as young people who

have already decided to leave full-time educatiavehlittle incentive to do well in their exams.

In light of the descriptive evidence presentedhis section, three main advantages explain the
choice the BHPS as the underlying dataset for oatyais. First, as discussed, the wealth of
information contained in the Survey allows to cohfor the main determinants of the school
leaving decisions. Second, the length of the tireod covered in a largely consistent manner
by the BHPS represents a clear advantage for tlaly sif the relationship between labour market
conditions and demand for schooling. The identiftzaof the effects of interest benefits, in fact,
from the high degree of heterogeneity in the pilewvgilabour market conditions between 1991
and 2008. Specifically, the early 90s crisis wdb¥eed by a period of favourable labour market
conditions between the end of the 90s and the hewjrof the 2000s, and by the early phase of
the Great Recession in 2008. Third, the panel daoanof the BHPS and the British Youth
Panel (BYP) allows retrieving information on theuedtional aspirations of the 16 years olds
recorded at age 12. As explained in detail in secti.5.3, we make use of educational aspiration

to check the robustness of our findings.

In this context, we argue that these advantagegeliaovercome the limitations of the Survey,
namely i) a relatively small sample size, which slo®t allow to analyse males and female
separately; ii) the lack of information on ability schooling achievement measured at earlier
stages than the GCSE/Scottish Standard Gradetheiilack of a school identifier, which could

have allowed to control for school quality effects.

In the remainder of the paper we examine within @tirrariate framework the descriptive

evidence reported in this section.
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1.4 Estimation strategy and model specification

The aim of this research is to identify how loabdur market conditions affect the demand for
post compulsory education, explicitly controllingr fthe role of family resources, and home
ownership in particular. The dependent variableunanalysis is dichotomous, taking the value
of one if the youth leaves full-time education ke tage of 16, and zero if (s)he remains in
education. As described in the data section, thidentified soon after the end of the final year
of compulsory schooling. We therefore estimaterges of binary dependent variable models of

the following form:

pr(D, =1x,RU) = pr(a,+a,x +aU, +a,R +a,R xU, +& >0) (1)

whereD; = 1 if the young personleft school at age 16, and = 0 if (s)he remainetuiktime

education,x is a vector of individual and household charactiessU; captures local labour
market conditions, and theare vectors of coefficients to be estimated. Weaim® that the error
term ¢ is logistically distributed, and so estimate edrat(1l) using a logistic regression,
although we also present estimates from a lineabahility model for our preferred models

specification.

The key explanatory variables of interest are aaptbyU;. We use quarter, gender and region-
specific unemployment rates to capture businese @ftects and the strength of the local labour
market. We distinguish between youth unemploymates (unemployment among 16-21 year
olds) and adult unemployment rates (40-64 year)olfiee former captures the immediate
prospects of the young person gaining employmenexiting school at age 16, and the
expectation is that high levels of current youtlemployment reduces the opportunity cost of
remaining in education as it reduces the probghilftfinding a job. Hence, we expect this to
have a negative impact on the probability of legu@ducation at age 16. We use the year, gender

and region-specific adult unemployment rate to wagpthe expectation of future employability.
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It is more difficult to predict the direction oféimpact of adult unemployment. As reported by
Kodde (1988) and Micklewright et al. (1990) amortgeus, it is not possible to determiree,
priori, the direction of the impact of adult unemploymelttis possible that a higher adult
unemployment rate discourages investment in furddercation if the extra education is not
expected to improve future employability, but s@lpossible for education to be seen as a way
to escape future unemployment. In the former cdgereturn to education would be negatively

affected by adult unemployment while in the lattase it would be positively affected.

R measures family resources. In our base spectitaihiis is measured by the housing tenure of
the family. If, on the one hand, home owners cdddess affected by borrowing constraints,
living in a home owning family is also associatedhwiactors like higher permanent income,
better home learning environment, better schoolamgl higher family educational expectations
(Carneiro and Heckman, 2002). In our base spetidicawe test the extent to which home
ownership influences the way labour market incagivaffect educational decisions by
interacting the two measures of unemployment witdusng tenure. We anticipate home
ownership playing a key role in the school leavitggision, either due to credit constraints or

other unobservable factors associated with parestdts and educational decisions.

In a second model specification, we further distish between people living in privately rented
accommodation and those in social housing, givah pghivate tenants are likely to be different
from social tenants. We also check the robustndseuo findings to the use equivalised

household income quintiles as the measure of fanepurces interacted with unemployment
rates. Despite being more volatile than housingremand worse at capturing longer term socio-
economic status of the family (Nam and Huang, 20t#pily income is the most widely used

measure of family resources. Moreover, it is pdesithat some homeowner families could
actually be credit constrained if they are payiagd mortgage, while family income does not

suffer from this problem.
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We include a range of other individual and houset@lel characteristics into the models. These
include parental education, current parental uneympént and household income, which are
known to be strongly correlated with educationadices (Micklewright, 1989; Micklewright et

al., 1990; Petrongolo and San Segundo, 2002; Braadd Gregg, 2004). Other control variables
include gender, whether or not the respondent hagedaway from the parental home, and
other indicators of family composition such as Vileetthe respondent has younger or older

siblings.

We also include previous educational attainmerat thve number of GCSEs obtained with grades
A’-C or Scottish Standard Grades obtained with grddes 2. As well as capturing academic
ability, these are likely to be strongly correlat@dh family resources. In particular, existing
evidence on the relationship between family resssirand educational outcomes shows that
better off families are able to raise more acadalyiable children because they are able to
invest more in education throughout the child’s [ite., Cameron and Heckman, 2001; Carneiro
and Heckman, 2002). Also, educational attainmerg be@en shown to play a key role in
determining participation in non-compulsory edumat{Meschi et al., 2011; Rice, 1999), and
evidence exists in the literature of a positiverelation between children’s educational attitudes,
aspirations and expectations and their subsequiragon-related attainments and behaviour
(Andrews and Bradley, 1997; Chowdry et al.,, 2011Ln€an et al., 1972; Khoo and Ainley,

2005; Sewell et al., 1980; Strand, 2007).

Regional and year dummies are also included inregeessions to capture the effects that are
fixed across years for a given region or acrosgnsgfor a given year. All standard errors are

clustered at the regional level.
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1.5 Estimates

In this section we present and discuss estimates frur models. First, we focus on differences
between young people living in home-owning familgasl those living in renting families. We

then further distinguish between social tenants @mndte renters as the latter are likely to be a
very heterogeneous group, while those in sociakimguare likely to face the greatest borrowing

constraints and have the fewest family resources.

1.5.1Home ownership

Table 1.2 reports the estimated coefficients frayidtic regressions where the dependent
variable takes the value 1 if the young personddtication at age 16, and O if (s)he remained in
full-time education at the end of compulsory schmapl We estimate four different

specifications. Model (1) includes unemploymentesatand home ownership among the
regressors, but it excludes their interaction teriigdel (2) augments Model (1) by including

measures of previous education attainment of thiel.cAs this is likely to be influenced by

longer term family resources, by controlling forepious educational attainment we control
whether housing tenure continues to play a roleducational choices (Cameron and Heckman,
2001). In Model (3) we include interactions betwegremployment rates and housing tenure,
allowing for different responses to changes in ysleyment rates between home owners and
tenants. Model (4) contains the same specificatiorModel (3), but is estimated by a linear

probability model.

The coefficients reported in Column (1) of Tabl2 $how that both youth unemployment and
adult unemployment rates have a negative but disstally significant impact on the school
leaving decision at age 16. Consistent with previswidies (e.g., Micklewright et al., 1990), we
find that young people living in families that dotrown their home are significantly more likely

to leave school. Children from higher income faeslare also less likely to leave school at age
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16 (e.g., Blanden and Gregg, 2004). The estimateb® other controls are also consistent with
previous research. We find, for example, that yoonrayn are more likely than young women to
leave school at age 16 (Petrongolo and San Seg@@fi?). We also find strong, negative
associations between parental education and theapildy of leaving school at age 16, with
children from less educated parents more likelledwe than those from highly educated parents

(see also Micklewright, 1989).

Average marginal effects from Model (1) are reparite the first panel of Table 1.3, and show
that the effect on youth unemployment is negative at the margin of statistical significance,
with a 1 percentage point increase in youth uneympémt rate reducing school dropout by 0.4
percentage points. Although weekly significant, tmesult is consistent with youth
unemployment capturing the opportunity cost of siing. The marginal effect on adult
unemployment is also negative, but it is not siaadly different from zero. Finally, consistent
with Micklewright et al. (1990) among others, youpgople from home-renting families are 9
percentage points more likely to leave school & B§ than young people from home-owning

families.

Model (2) introduces a control for previous edumadil attainment measured as the number of
good passes in GCSE or Scottish Standard Gradesexamalysing the estimated coefficients
reported in Column (2) of Table 1.2, it emerges #thool leaving probabilities are significantly
correlated with previous education attainment, vifta most successful students significantly
more likely to enrol in further education than lesgcessful ones (Meschi et al., 2011; Rice,
1999). Moreover, compared with estimates relatweévibdel (1), it should be noted that the
coefficient on housing tenure decreases in sizebmoomes statistically significant only at the
10 percent level, while the coefficients on housghincome quintile lose their statistical

significance.
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Marginal effects reported in Panel 2 of Table 1ldhfecm the negative, although weekly
significant, effect of youth unemployment rate arhaol leaving probabilities, with a one
percentage point increase in youth unemploymenlingato a 0.4 percentage points reduction in
the probability of leaving school at age 16. Aggranarginal effects also show that those with 1
to 4 good passes at GCSE or Scottish Standard Grad&l.6 percentage points less likely to
leave school at the age of 16 than those with rssg® For those with 5 to 9 good passes the
probability of leaving school at 16 is 30 perceetgwints lower, while those with 10 or more
passes have a probability of leaving school th&Bipercentage points lower than those with no
passes. More importantly for our analysis, the agermarginal effect on renting falls from 9
percentage points in Model (2) to 4 percentagetppind remains significant only at the 10
percent level. This suggests that long term famégources more than short term credit
constraints explain differences in educational streent between home owners and tenants

(Carneiro and Heckman, 2002).

Model (3), which represents our base specificatiociudes interaction terms between housing
tenure and the unemployment rates. The estimadigsate that neither the youth unemployment
rate nor the adult unemployment rate have a statilst significant impact on the school leaving
decision when not interacted with housing tenutee Goefficient on renting, as well as those on
household income, is not statistically differeranfr zero. The coefficients on our measure of
previous education attainment are large, negatiekhaghly statistically significant, indicating
that young people who attain more good GCSE/Sto8isndard Grade passes (and, hence, are
more able) have a lower probability of leaving estion at 16. Furthermore, we find that the
prevailing unemployment rates have a statisticsithpificant impact on school leaving decisions
for young people living in rented accommodationpérticular, we find that a higher prevailing
youth unemployment rate reduces the probabilitiea¥ing education at age 16, while a higher

adult unemployment rate increases the probability.
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Marginal effects after Model (3) are reported im&a3 of Table 1.3, and are in line with
previous specifications. Panel 1 of Table 1.4 reptite marginal effects for the unemployment
rates by housing tenure. These are computed bygingr the marginal effects on youth and
adult unemployment rates among homeowners andrseséparately. Results show that a one
percentage point higher youth unemployment rateetevthe probability of leaving school by 1
percentage point for young people in rented accodatian. This is consistent with the youth
unemployment rate capturing the opportunity costedfication, and, thus, young people in
rented accommodation remaining in education whenothportunity cost of doing so is low. A
one percentage point higher adult unemploymentreases the probability of leaving school at
16 for young people in rented accommodation byp2®®entage points. Therefore, for those in
rented accommodation, higher levels of adult unegmknt reduce the expected returns of
education, discouraging investments in schoolinge demand for schooling of young people
from home owning families does not respond to ckang labour market conditions and for
both youth and adult unemployment rates, the nygbkhesis of equality of the marginal effects
for home owners and tenants is rejected. Modele&timates Specification (3) using a linear
probability model. The estimated coefficients aieé treported marginal effects are highly

consistent with those from our base specificatioth @nfirm our findings.

As a further check, we also compute the marginf@ces of youth and adult unemployment at
the median of all the dependent variables, assustundents to belong to home-owning families
first and renting families later. Results are répdrin Table 1.5 and are highly consistent with

those reported in Table 1.4.

Consistent with previous studies, our results stmat young people from tenant families invest
less in education than home owners although lomg family resources, through their effect on
children’s academic ability, explain most of théehences in school leaving decisions between

the two groups. Our findings also indicate thatvpiéng labour market conditions do have
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relatively large and statistically significant ingtg. on the decision to enrol in post-compulsory
education in Britain. However, this only emergesyioung people living in families that do not
own their own home. For this group, a one percentagnt increase in the youth unemployment
rate is predicted to reduce the probability of legvschool at age 16 by 1 percentage point,
while an increase of one percentage point in thdt aemployment rate is predicted to increase
the probability by 2.3 percentage points. Younggbedrom renting families thus invest more in
post-compulsory education if the prevailing laboarket conditions indicate that the net gains
from education (the difference between the expecetdrns and the opportunity cost) are
sufficiently large. On the other hand, young peofslem home owning families are not
responsive to changes in labour market conditiDiféerences in factors associated with family
resources such as parental tastes for educatisocal norms are a possible explanation for this
different behaviour. If young people from bettef faimilies might choose to study irrespective
of labour market conditions, young people from wodsf families tend to do so when it is

economically beneficial.

In the next sub-section we further investigatertile of housing tenure in affecting the response
to local labour market conditions by distinguishingtween young people living in home-
owning families, those in social housing, and pevienants. Private renters are in fact likely to
be a very heterogeneous group, while young peopia households who live in social housing
are both more likely to be credit constrained amdhdve a permanently lower level of family

resources.

1.5.2Social housing

Models (5) to (8) extend the models presented & ghevious subsection by differentiating
between home owning, privately renting, and sotémlant households. The estimated logit

coefficients from this set of models are reported’able 1.6, with average marginal effects in
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Table 1.7 and the marginal effects on unemploymataés for those living in social housing,

private tenants and home owners reported in TaBle 1

The models estimated follow those presented ine€rdkt. Model (5) includes housing tenure
and unemployment rates, but excludes their intenacand the estimated coefficients show that
young people from privately renting families an@dé in social housing are more likely than
those in home owning families to leave school @& B§. The estimated coefficients on the youth
and adult unemployment rates are negative andtatstgcally significant. Consistent with the

opportunity cost argument and with findings fromdéb(2), average marginal effects show that
an increase in youth unemployment has a negatidewarakly significant negative effect on

school leaving probabilities. The average margafidct on adult unemployment is negative but
not statistically significant, while both young pé® from private and social renting families are

significantly more likely to leave school at ageth&n home owners.

Consistent with findings from Model (3), the intradion in Model (6) of previous academic
achievements as a control captures most of theteffiehousing tenure, which becomes not

statistically significant.

Model (7) introduces the interaction between un@ymlent rates and housing tenure. They
indicate that only young people from social housiegpond to labour markets. In particular, and
consistent with what we found for all renters irct8s 1.5.1, a higher youth unemployment rate
is associated with a lower probability of leavinghgol at age 16 for young people in social
housing, while a higher adult unemployment rateassociated with a higher probability of

leaving education. These results confirm the prejpgof the most disadvantaged group, those

living in social housing, to respond to incentiviesn the labour market.

A comparison of the marginal effects of the youtld adult unemployment rates between young

people from different housing tenures is reportedable 1.8. These show that only those from
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social housing significantly respond to the youtfemployment rate, with a 1 percentage point
higher unemployment rate leading to a lower prdiigbof leaving school at age 16 by 1.1
percentage points. A test of the equality of theneded marginal effects rejects the null
hypothesis of equality between those living in abbiousing and home owners, while the null
hypothesis of equality cannot be rejected when @mg the impact of youth unemployment on
social tenants with private tenants. Young peopdenffamilies in social housing are also the
only group to respond to changes in adult unempémtmwith an estimated marginal effect of
3.1 percentage points for a 1 percentage pointenigiult unemployment rate. A test of the
equality of marginal effects between those in ddotausing and both home owners and private
tenants is rejected at the 1 percent and 5 pefteeels, respectively. This suggests a different
response between the most disadvantaged groughose living in social housing, and the rest

of the population.

Similarly to the previous section, in Table 1.9 also report marginal effects on youth and adult
unemployment rates at the median of all the depgndeiables, assuming students to belong to
the three housing tenure categories in turn. Resu# highly consistent with those reported in

Table 1.8.

From this we conclude that renters are a highlyerogieneous group. Among them, social
tenants are both more likely to leave school at Egjealthough this is largely explained by a

child’s academic ability, and are most responsvialbour market incentives.

1.5.3Robustness checks

We conduct a number of robustness checks. Firstestdhe extent to which responses to labour
market conditions vary across quintiles of the meadistribution. Despite housing tenure being
more likely than income to capture factors assediatith the longer term socioeconomic status

of the family, income is the most widely used measaf family resources and it does not suffer
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from the problem that some home owners, who areard to be less credit constrained than

non-home owners, might, in fact, be constrainedilif paying a mortgage.

We modify our model by replacing the interactiorrnte between housing tenure and
unemployment rates in Models (3) and (4) with iat&ion terms between unemployment rates
and equivalised household income quintiles (M9 BfiD-LPM). Estimated coefficients after
the logit specification are reported in Column @L)rable 1.A1, while estimates from the linear
probability model are reported in Column (2). Irttboases the coefficients on the non-interacted
unemployment rates, which capture the responsedal Imarket conditions for the poorest
quintile of the income distribution, are statisligasignificant. The sign is negative for youth
unemployment rate, which is consistent with theaspmity cost argument, while the sign on
the coefficient on adult unemployment is positivhich, within our theoretical framework,
indicates that young people from the lowest questibf the income distribution tend to be
discouraged by increases in unemployment expeontatidhe interaction terms between
unemployment rates and household income quintiesitistically significant too, at least for
students from families belonging to the third gikest or above, and they tend to counterbalance
the effect on the non-interacted unemployment r@tes they are positive for interactions with

youth unemployment rates and negative for intevastiwith adult unemployment rates).

Average marginal effects are reported in Table 18kl are in line with those reported in Table
1.3. Table 1.A3 reports the average marginal effeat youth and adult unemployment rates by
quintile of household equivalised income. Consisteith the findings of previous sections,
these results confirm that young people from theekt quintile of the income distribution react
to an increase in youth unemployment rates by asingg demand for education, while they react

to an increase in adult unemployment rates by liedubat demand.
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Secondly, thus far we have captured previous emunzdtattainment by the number of good
passes at GCSE level. However, this might be emdngeas the timing of the exams almost
overlaps with decision of staying in further edumat Consequently, pupils may choose the
effort to put into studying for the exams dependimgtheir perceived probability of accessing
further education. Ideally, this endogeneity prableould be solved using a different measure
of ability, with respect to the timing of the ass®ent (e.g., at age 11) and/or its nature (e.g.,
cognitive abilities measured in a context unreldtedchool performance). Although neither of
these is available in our data, we examine the sti@ss of our estimates by using another
source of information that is likely to capture teiect of long term family resources on a
child’s academic ability. Specifically, we use tpeeferences of the child towards further

education as revealed at the age of 12.

All young people aged 11-15 living in sampled hdudds completed a self-completion
guestionnaire since 1994 known as the British YoB#nel (BYP). Similar to Taylor and
Rampino (2014), we use the BYP to measure youn@lesoaspirations for participating in
further or higher education through their resporiedle question “Do you want to leave school
when you are 16, or do you plan to go on to sigtimfor college?”, which was asked of all 11-
15 year olds between wave 4 (1994) and wave 188(200e use responses to this question
when the young person was aged 12, chosen aseadfldetween sample sizes, awareness and
endogeneity. The younger the age at which we usfengences, the less likely the response is to
be endogenous to subsequent educational performandedecisions. At the same time,
however, the less likely respondents are to be ewérthe importance of future educational
choices and the smaller the sample size for whiehhave data on actual school leaving
decisions — as respondents need to remain in tigleafor more years to have their actual
behaviour observed. For example, twelve year oldlisred to remain in the sample for four

further years in order to observe whether or nelytleave school at age 16, and we have
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matched expectation/actual choice data only fro@8l@&wards (e.g., when the 12 year olds in

1994 decided whether to participate or not in ferthducation).

We therefore modify our preferred Model Specifioat(3) by replacing our measure of previous
academic achievement with education expectationsured at the age of 12 (M11). Model
estimates are reported in the first column of Tdbk4, and average marginal by housing tenure
in Table 1.A5. Estimates show that education exeets are strongly correlated with the
school leaving probability, with those expectingddave school at age 16 more likely to actually
leave it. This is consistent with an extensive ey literature highlighting the association
between preferences, attitudes and aspirationsainsequent outcomes (Andrews and Bradley
1997; Chowdry et al., 2011; Duncan et al., 1972o&land Ainley, 2005; Sewell et al., 1980;
Strand, 2007). Despite a reduction in the signifcaalevel of our estimates caused by the loss in
sample size due to not having data for waves ESuylts confirm our main findings that an
increase in youth unemployment rate is associatddam increase in the demand for schooling
among young people from renting families, who als® aliscouraged by increases in adult

unemployment rates.

Thirdly, we re-estimate our baseline model speaiion excluding the boost samples and only
focusing on the original Essex Sample (M12). Esté®aand marginal effects are reported in
Panel 2 of Tables 1.A4-1.A5 and are consistent with main findings, although the average
marginal effect on youth unemployment rate among-im@ame owners becomes slightly smaller
and at the margin of statistical significance. @hep in estimation sample, which loses a third of

the total number of observations, is likely to explthis.

1.6 Conclusions

In this paper we have examined the relationshipvéen the demand for post compulsory

education and prevailing labour market conditiam®Britain. This follows approaches adopted
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by Petrongolo and San Segundo (2002), among othedsidentifies the extent to which youth
and adult unemployment rates affect school leadiegjsions at age 16. It explicitly models the
role of homeownership, a highly valuable and comimbeld asset, in determining how young
people respond to incentives from labour marketst €stimates indicate that local labour
market conditions matter, but only for young peoglem families living in rented
accommodation, and in social housing in particufar. young people in rented accommodation,
a one percentage point higher youth unemploymeatisaassociated with a one percentage point
lower probability of leaving school at age 16, whih one percentage point higher adult
unemployment rate raises the probability of leasogool at age 16 by 2.3 percentage points.

These effects are concentrated among those inl $meiaing.

These findings are consistent with predictions ftbemhuman capital investment model (Becker,
1962; Card and Lemieux, 2001) and can be expldnyestronger preferences toward education
among students from well-off families who, for facgt such as different parental tastes for
education or social norms, prefer to study evenrwhebecomes less profitable from an
economic perspective. On the other hand, younglpdopm economically worse-off families

take local labour market conditions into accounewldeciding whether or not to enrol in further

education, and do so when the expected net gaensufficiently high.

The recent Great Recession has had a considefédxde @ labour markets, and unemployment
rates among young people in particular have ineaagynificantly. Unemployment rates among
16 to 21 year olds increased by 7.5 percentagagpbitween 2008 and 2011, reaching levels
exceeding 25 percent, while among people aged 40i6dmployment increased from 3.2
percent to 5 percent over the same period. Gives; #md given our estimate of how these
increases affect school leaving decisions, we céra@olate the extent to which these increases
in unemployment are likely to have affected scHealing rates. According to our estimates, the

increase of 7.5 percentage points in the youth ph@yment rate will, all else being equal, have
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reduced the probability of young people in soc@lsing leaving school at the age of 16 by 8.2
percentage points. This is due to the lower oppdtucost associated with remaining in

education during periods of high unemployment. Tt& percentage point increase in the adult
unemployment rate will, all else being equal, heneeased their propensity to leave school by
5.6 percentage points due to the lower expecteningfrom investing in education. Hence, the
net effect of these changes in the unemploymemessrabuld be to reduce the probability of

young people from social tenant families leavinigosxt at age 16.

Therefore, it could be argued that the Great Remesss potentially had a beneficial effect on
the stock of human capital through increasing pigdtion in post-compulsory education among
the most disadvantaged group. However, this hasetaonsidered in the wider political and
economic climate, which, at the time of writing,gsite different from that prevailing over the

period for which these data relate.

We find that the young people who are, on averalgss likely to access further and higher
education are also those more sensitive to pregaidibour market conditions and their impacts
on the opportunity cost and the expected returresdtecation. This suggests that policies aimed
at helping the economy recover from the recesdimold further seek to increase the expected
net gains from education for young people, in pafér those from lower socio-economic
groups. Furthermore, to ensure that levels of skilhd human capital in society continue to
increase, policy makers need to ensure that asciieomy recovers, labour demand strengthens
and unemployment rates fall (particularly among ngyeople), pursuing post-compulsory

education remains an attractive prospect.
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1.7 Tables and Figures

Figure 1.1: Dropout rate over time: BHPS 1991-2008
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Table 1.1: Descriptive Statistics
N Mean Stayers Mean Leavers Mean p-value (stayeagels)
Unemployment rate 16-21 yr-olds 4065 15.417 15.297 15.756 0.014
Unemployment rate 40-64 yr-olds 4065 4.110 4.008 394. 0.000
Renters 3998 0.271 0.221 0.414 0.000
Social Housing 3998 0.216 0.170 0.348 0.000
Private Renters 3998 0.055 0.051 0.066 0.079
Highest observed parental education
ISCED 0-2 / Lower secondary or less 3963 0.488 2.42 0.669 0.000
ISCED 3c-5b / Higher secondary 3963 0.360 0.387 83.2 0.000
ISCED 5a-6 / Degree or more 3963 0.152 0.189 0.048 0.000
Male 4065 0.486 0.457 0.567 0.000
Living alone 4065 0.030 0.015 0.072 0.000
Unemployed Parent 3730 0.060 0.053 0.082 0.003
GCSE A*-C/ STGR 1-2 obtained
0 3931 0.278 0.189 0.536 0.000
1to4 3931 0.200 0.177 0.266 0.000
5t09 3931 0.364 0.429 0.177 0.000
10+ 3931 0.158 0.205 0.022 0.000
Eq income quintile
1 3986 0.249 0.220 0.330 0.000
2"° 3986 0.234 0.225 0.260 0.024
39 3986 0.227 0.223 0.235 0.434
4™ 3986 0.173 0.193 0.117 0.000
5" 3986 0.117 0.139 0.057 0.000
Has younger sibling 4065 0.544 0.555 0.512 0.015
Has older sibling 4065 0.379 0.376 0.387 0.543
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Table 1.2: Determinants of leaving school at age 16

1) 2) 3) 4)
M1 M2 M3 M4-LPM
Youth unemployment rate -0.025 -0.029 -0.016 -0.003
(0.015) (0.016) (0.017) (0.002)
Adult unemployment rate -0.007 0.036 -0.014 -0.000

(0.034) (0.037) (0.038) (0.005)
Home owner (Ref.)

Renter 0.524" 0.234 0.199 0.032
0.133)  (0.127)  (0.220)  (0.034)

Renter:*Youth unemployment rate -0.035 -0.006"
(0.014)  (0.002)

Renter:*Adult unemployment rate 0.137" 0.025"

(0.035) (0.008)
GCSEs grade A*-C / STGR : 0 (Ref.)

1-4 -0.542" -0.520" -0.123"
(0.087) (0.088) (0.023)
5-9 -1.706" -1.692" -0.313"
(0.107) (0.109) (0.020)
10+ -2.926" -2.934" -0.368"

(0.184) (0.184) (0.023)
Household Income: 1st Quintile (Ref.)

2nd -0.080 -0.014 -0.024 -0.003
(0.109) (0.117) (0.121) (0.021)
3 -0.000 0.151 0.140 0.021
(0.132) (0.131) (0.131) (0.021)
4t -0.387" -0.217 -0.217 -0.026
(0.173) (0.170) (0.168) (0.024)
5 -0.519" -0.211 -0.195 -0.020

(0.245) (0.241) (0.238) (0.031)
Parental Education: less than lower secondary YRef.

Higher secondary / Vocational -0.448  -0.266 -0.269 -0.051
(0.115) (0.125) (0.124) (0.019)
Degree or more -1.375" -0.852" -0.863" -0.098"
(0.212) (0.236) (0.235) (0.027)
Male 0.730" 0.488 0.482" 0.071
(0.192) (0.214) (0.214) (0.031)
Lives alone 1.158" 0.957" 0.942" 0.207"
(0.248) (0.339) (0.342) (0.068)
Unemployed parent 0.133 0.025 0.016 0.004
(0.238) (0.261) (0.261) (0.049)
Has older siblings 0.183 0.111 0.116 0.016
(0.081) (0.078) (0.079) (0.013)
Has younger siblings -0.146 -0.160 -0.164 -0.023
(0.119) (0.134) (0.132) (0.019)
_cons -1.038 -0.551 -0.684 0.389”
(0.607) (0.691) (0.689) (0.099)
Region dummies Yes Yes Yes Yes
Wave dummies Yes Yes Yes Yes
N 3635 3556 3556 3556

Estimates of M1- M3 are from logit models; estinsaté M4 are from a linear probability modstandard errors in
parentheses. Standard errors clustered by régien0.10,” p < 0.05,” p < 0.01
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Table 1.3: Average Marginal Effects, M1 to M4-LPM

M1 M2 M3 M4-LPM
AME se pvalue AME se pvalue AME se pvalue AME se valpe
Youth unemployment rate -0.004 0.002 0.091 -0.004 .00D 0.066 -0.004 0.002 0.077 -0.004 0.002 0.099
Adult unemployment rate -0.001 0.006 0.843 0.005 006. 0.332 0.005 0.006 0.380 0.006 0.006 0.270
Renter 0.093 0.025 0.000 0.036 0.020 0.079 0.038 0200. 0.057 0.047 0.023 0.061
GCSE A*-C/ STGR 1-2
1-4 -0.116 0.020 0.000 -0.111 0.020 0.000 12B. 0.023 0.000
5-9 -0.301 0.019 0.000 -0.297 0.019 0.000 31B. 0.020 0.000
10+ -0.392 0.023 0.000 -0.390 0.023 0.000 368. 0.023 0.000
Table 1.4: Effects of unemployment rates by housintgnure, M3 and M4-LPM
M3 M4-LPM
AME se pvalue AME se pvalue
Youth unemployment rate
Home owner -0.002 0.002 0.351 -0.003 0.002 0.308
Renter -0.010 0.003 0.005 -0.008 0.003 0.014
Diff (R-HO) -0.007 0.003 0.003 -0.006 0.002 0.020
Adult unemployment rate
Home owner -0.002 0.005 0.705 -0.000 0.005 0.934
Renter 0.023 0.009 0.009 0.025 0.009 0.016
Diff (R-HO) 0.025 0.007 0.000 0.025 0.008 0.007




Table 1.5: Effects of unemployment rates by housintgnure at fixed values of covariates*, M3

M3
ME se pvalue
Youth unemployment rate
Home owner -0.003 0.003 0.366
Renter -0.009 0.003 0.005
Diff (R-HO) -0.007 . 0.005
Adult unemployment rate
Home owner -0.002 0.006 0.708
Renter 0.022 0.009 0.010
Diff (R-HO) 0.024 . 0.001

*Covariates are fixed at the following values: 59t&sCSE A*-C / STGR 1-2;female; living with her pats; max
parental education=higher secondary; parents in@ment; 3 household income quintile; no older siblings liyin
in the household; no younger siblings living in tlmusehold; residents in south Yorkshire; wave=11
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Table 1.6: Determinants of leaving school at age 1615 to M8-LPM

1) 2) 3) 4)

M5 M6 M7 M8-LPM

Youth unemployment rate -0.025 -0.029 -0.015 -0.002
(0.015) (0.016) (0.017) (0.002)

Adult unemployment rate -0.007 0.037 -0.015 -0.001
(0.034) (0.037) (0.038) (0.005)

Private renters 0.359" 0.277 0.543 0.094
(0.162) (0.158) (0.748) (0.112)

Private Renter: *Youth unemployment rate -0.007 -0.001
(0.061) (0.009)

Private renter: *Adult unemployment rate -0.045 -0.010
(0.108) (0.018)

Social housing: *Youth unemployment rate -0.039" -0.007"
(0.014) (0.002)

Social housing: *Adult unemployment rate 0.173" 0.033"

(0.038) (0.009)
GCSEs grade A*-C / STGR : 0 (Ref.)

1-4 -0.543" -0.520" -0.123"
(0.087) (0.090) (0.023)
5-9 -1.708" -1.6937 -0.312"
(0.110) (0.117) (0.021)
10+ -2.928" -2.928" -0.366"

(0.186) (0.180) (0.024)
Household Income: 1st Quintile (Ref.)

2n¢ -0.074 -0.015 -0.024 -0.003
(0.106) (0.117) (0.122) (0.021)
3 0.006 0.150 0.143 0.022
(0.135) (0.132) (0.136) (0.022)
4" -0.378 -0.217 -0.212 -0.025
(0.175) (0.170) (0.172) (0.024)
5 -0.518" -0.211 -0.198 -0.020

(0.244) (0.241) (0.238) (0.031)
Parental Education: less than lower secondary YRef.

Higher secondary / Vocational -0.442  -0.268 -0.269 -0.050"
(0.113) (0.122) (0.123) (0.019)
Degree or more -1.354"  -0.856°  -0.852"  -0.097"
(0.211) (0.231) (0.232) (0.026)
Male 0.729" 0.488 0.480" 0.071
(0.194) (0.214) (0.212) (0.031)
Lives alone 1.167" 0.955" 0.949" 0.209”
(0.259) (0.342) (0.340) (0.067)
Unemployed parent 0.128 0.026 0.033 0.007
(0.241) (0.262) (0.264) (0.049)
Has older siblings 0.180 0.112 0.120 0.017
(0.081) (0.077) (0.079) (0.013)
Has younger siblings -0.148 -0.159 -0.170 -0.024
(0.118) (0.134) (0.134) (0.019)
Social housing 0.567" 0.224 0.117 0.018
(0.149) (0.151) (0.210) (0.033)
_cons -1.054 -0.548 -0.721 0.381"
(0.612) (0.694) (0.719) (0.103)
Region dummies Yes Yes Yes Yes
Wave dummies Yes Yes Yes Yes
N 3635 3556 3556 3556

Estimates of M5- M7 are from logit models; estinsadé M8 are from a linear probability model; starttlarrors in
parentheses. Standard errors clustered by regien0.10, p<0.05, p<0.01

50



TS

Table 1.7: Marginal Effects M5 to M8-LPM

M5 M6 M7 M8-LPM
AME se pvalue AME se pvalue AME se pvalue AME se valpe
Youth UR -0.004 0.003 0.090 -0.004 0.002 0.066 06.0 0.002 0.087 -0.004 0.002 0.112
Adult UR -0.001 0.006 0.837 0.005 0.006 0.330 0.005 0.006 0.400 0.006 0.006 0.289
Private renter 0.062 0.030 0.038 0.042 0.026 0.098| 0.039 0.027 0.154 0.039 0.026 0.154
Social Housing 0.102 0.028 0.000 0.034 0.024 0.154| 0.038 0.024 0.110 0.049 0.029 0.112
GCSE A*-C/STGR 1-2
1-4 -0.116 0.021 0.000 -0.111 0.021 0.000 128. 0.023 0.000
5-9 -0.301 0.020 0.000 -0.297 0.021 0.000 31D. 0.021 0.000
10+ -0.392 0.023 0.000 -0.390 0.023 0.000| .366 0.024 0.000
Table 1.8: Effects of unemployment rates by housintgnure, M7 and M8-LPM
M7 M8-LPM
AME se pvalue AME se pvalue
Youth unemployment rate
Home owner -0.002 0.002 0.372 -0.002 0.002 0.336
Private Renters -0.003 0.009 0.698 -0.003 0.008 07.7
Social Housing -0.011 0.004 0.010 -0.009 0.004 9.01
Diff (HO-SH) 0.009 0.003 0.002 0.007 0.002 0.011
Diff (PR-SH) 0.007 0.010 0.488 0.006 0.009 0.523
Adult unemployment rate
Home owner -0.002 0.005 0.689 -0.001 0.005 0.913
Private Renters -0.010 0.018 0.590 -0.011 0.018 480.5
Social Housing 0.031 0.009 0.001 0.033 0.009 0.003
Diff (HO-SH) -0.033 0.007 0.000 -0.033 0.009 0.001
Diff (PR-SH) -0.040 0.019 0.030 -0.044 0.019 0.030




[As]

Table 1.9: Effects of unemployment rates by housintgnure at fixed values of covariates*, M7

M7
AME se pvalue
Youth unemployment rate
Home owner -0.002 0.003 0.388
Private Renters -0.004 0.010 0.686
Social Housing -0.010 0.004 0.015
Diff (HO-SH) 0.007 0.004
Diff (R-SH) 0.006 0.615
Adult unemployment rate
Home owner -0.002 0.006 0.694
Private Renters -0.011 0.021 0.610
Social Housing 0.028 0.009 0.002
Diff (HO-SH) -0.031 0.000
Diff (PR-SH) -0.039 0.106

*Covariates are fixed at the following values: 530GCSE A*-C / STGR 1-2; female; living with herrpats; max parental education=higher secondaryenparin
employment; 8 household income quintile; no older siblings liyim the household; no younger siblings living e thousehold; resident in south Yorkshire; wave=11



1.8 Appendix: Complementary Tables

Table 1.A1: Model estimates — M9 and M10-LPM

1) (2)
M9 M10-LPM
Youth unemployment rate -0.061" -0.010"
(0.017) (0.003)
Adult unemployment rate 0.133 0.026"
(0.058) (0.010)
GCSEs grade A*-C / STGR : 0 (Ref.)
1-4 -0.538" -0.126™
(0.086) (0.022)
5-9 -1.708" -0.315"
(0.103) (0.020)
10+ -2.939" -0.367"
(0.186) (0.023)
Household Income: 1st Quintile (Ref.)
2" -0.061 -0.007
(0.331) (0.055)
3¢ -0.223 -0.022
(0.282) (0.047)
4" 0.190 0.015
(0.438) (0.058)
5" -0.507 -0.039
(0.746) (0.091)
2st Quintile: *Youth Unemployment 0.037 0.006
(0.027) (0.004)
2st Quintile: *Adult Unemployment -0.127 -0.022
(0.078) (0.014)
3rd Quintile: *Youth Unemployment 0.054" 0.008
(0.025) (0.004)
3rd Quintile: *Adult Unemployment -0.111 -0.018
(0.064) (0.012)
4th Quintile: *Youth Unemployment 0.023 0.006
(0.033) (0.004)
4th Quintile: *Adult Unemployment -0.178 -0.033
(0.086) (0.012)
5th Quintile: *Youth Unemployment 0.080" 0.011"
(0.036) (0.005)
5th Quintile: *Adult Unemployment -0.217 -0.034"
(0.085) (0.012)
Home owner (Ref.)
Renter 0.243 0.046
(0.129) (0.024)
Parental Education: less than lower secondary YRef.
Higher secondary / Vocational -0.268" -0.050"
(0.127) (0.019)
Degree or more -0.878" -0.101"
(0.233) (0.027)
Male 0.497 0.074
(0.211) (0.031)
Lives alone 0.963" 0.210"
(0.345) (0.067)
Unemployed parent 0.016 0.003
(0.267) (0.050)
Has older siblings 0.119 0.016
(0.079) (0.013)
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-0.161 -0.023

Has younger siblings
(0.137) (0.020)
_cons -0.559 0.406"
(0.624) (0.095)
Region dummies Yes Yes
Wave dummies Yes Yes
N 3556 3556

Estimates of M9 are from a logit model; estimaté&140 are from a linear probability model; standamors in
parentheses. Standard error clustered by regjpr.0.10, p<0.05, p<0.01
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Table 1.A2: Average marginal effects, M9 and M10-L®

M9 M10-LPM
AME se pvalue AME se pvalue
Youth UR -0.004 0.002 0.041 -0.005 0.002 0.067
Adult UR 0.005 0.006 0.366 0.007 0.006 0.252
2nd Quintile -0.006 0.018 0.754 -0.005 0.021 0.822
3rd Quintile 0.020 0.018 0.264 0.020 0.020 0.315
4th Quintile -0.033 0.024 0.177 -0.027 0.024 0.262
5th Quintile -0.027 0.033 0.400 -0.018 0.029 0.541
1-4 GCSE-STRGR -0.115 0.020 0.000 -0.126 0.022 00.00
5-9 GCSE-STGR -0.300 0.019 0.000 -0.315 0.020 0.000
10+ GCSE-STGR -0.392 0.023 0.000 -0.367 0.023 0.000
Table 1.A3: Average marginal effects, M9 and M10-LR®1, by income quintile
M9 M10-LPM
AME se pvalue AME se pvalue
Youth unemployment rate
1st Quintile -0.011 0.003 0.000 -0.010 0.003 0.004
2nd Quintile -0.004 0.004 0.293 -0.004 0.004 0.284
3rd Quintile -0.001 0.003 0.687 -0.002 0.003 0.451
4th Quintile -0.004 0.003 0.159 -0.004 0.003 0.234
5th Quintile 0.002 0.003 0.608 0.001 0.004 0.901
Diff (2Q - 1Q) 0.007 0.005 0.126 0.006 0.004 0.174
Diff (3Q - 1Q) 0.010 0.004 0.017 0.008 0.004 0.083
Diff (4Q - 1Q) 0.006 0.004 0.127 0.006 0.004 0.148
Diff (5Q - 1Q) 0.013 0.004 0.001 0.011 0.005 0.037
Adult unemployment rate
1st Quintile 0.024 0.010 0.019 0.026 0.010 0.020
2nd Quintile 0.001 0.011 0.920 0.004 0.012 0.742
3rd Quintile 0.003 0.006 0.590 0.008 0.007 0.273
4th Quintile -0.005 0.009 0.563 -0.007 0.009 0.411
5th Quintile -0.008 0.007 0.259 -0.008 0.008 0.326
Diff (2Q - 1Q) -0.023 0.013 0.084 -0.022 0.014 ai4
Diff (3Q - 1Q) -0.020 0.011 0.057 -0.018 0.012 ®13
Diff (4Q - 1Q) -0.029 0.012 0.020 -0.033 0.012 @01
Diff (5Q - 1Q) -0.032 0.010 0.003 -0.034 0.012 ®00
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Table 1.A4: Model estimates — M11 and M12

(1) 2
M11 M12
Youth unemployment rate -0.002 -0.006
(0.024) (0.021)
Adult unemployment rate -0.095 -0.003
(0.112) (0.048)
Home owner (Ref.)
Renter 0.155 0.111
(0.487) (0.306)
Renter:*Youth unemployment rate -0.045 -0.028
(0.042) (0.021)
Renter:*Adult unemployment rate 0.270 0.131"
(0.129) (0.049)
Expect to leave school at age 16: No (Ref.)
Don't know 0.582"
(0.135)
Yes 1.378"
(0.170)
GCSEs grade A*-C / STGR : 0 (Ref.)
1-4 -0.685"
(0.097)
5-9 -1.859"
(0.126)
10+ -3.287"
(0.265)
Household Income: 1st Quintile (Ref.)
2 0.134 -0.105
(0.127) (0.155)
3¢ 0.289 0.287"
(0.193) (0.100)
4" 0.011 -0.174
(0.179) (0.163)
5" -0.182 -0.308
(0.333) (0.242)
Parental Education: less than lower secondary YRef.
Higher secondary / Vocational -0.372" -0.213
(0.143) (0.127)
Degree or more -0.944" -0.649
(0.215) (0.291)
Male 0.605" 0.304
(0.184) (0.204)
Lives alone 1.400° 1.132”
(0.588) (0.265)
Unemployed parent 0.056 0.141
(0.363) (0.306)
Has older siblings 0.308 0.123
(0.170) (0.124)
Has younger siblings 0.093 -0.085
(0.195) (0.134)
_cons -1.151 -0.534
(1.013) (0.743)
Region dummies Yes Yes
Wave dummies Yes Yes
N 1532 2336

Estimates of M11 and M12 are from logit modelsndtd errors in parentheses. Standard error chgstey region.

"p<0.10,” p<0.05,” p<0.01
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Table 1.A5: Average marginal effects, M11 and M12yy housing tenure

M11 M12
AME se pvalue AME se pvalue
Youth unemployment rate
Home owner -0.000 0.003 0.935 -0.001 0.003 0.766
Renter -0.008 0.006 0.183 -0.006 0.004 0.099
Diff (HO-R) -0.008 0.007 0.239 -0.005 0.003 0.112
Adult unemployment rate
Home owner -0.013 0.015 0.392 -0.000 0.006 0.959
Renter 0.031 0.019 0.099 0.023 0.011 0.030
Diff (HO-R) 0.045 0.020 0.028 0.024 0.009 0.006
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Chapter 2

The scarring effect of unemployment from the

early '90s to the Great Recession
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2.1 Introduction

Persistence in unemployment incidence is a wellidwnted phenomenon consisting in a higher
propensity to experience unemployment at a givantpio time if unemployment has occurred
in the past. As pointed out by Heckman and Borj&80), evidence on persistence is likely to
arise from two different channels. On the one hamemployment experiences can have a
causal impact on future unemployment probabilitye uthors define this kind of relationship
“true state dependence” and both labour supplyofactsuch as human capital depreciation,
habituation effects or a fall in search intensiapd labour demand factors, such as negative
signalling and crowding in the labour markets, l&ely to be the underlying causes (Lockwood,
1991, Pissarides, 1992; Blanchard and Diamond, ;188k et. al., 2001; Biewen and Steffes,
2010; Michaillat, 2012; Cockx and Picchio, 2013 the other hand, individual characteristics,
observed and/or unobserved, are likely to play gomile in explaining the propensity to
experience unemployment, both at a given poininie tand in the future. In that case, previous
unemployment experiences would proxy such chaiatiter and any relationship between past

and current unemployment status would thereforgpoeious (Heckman and Borjas, 1980).

In this work we explore the presence of persistanagnemployment incidence during the last
two decades with a specific focus on the last i®oas Our working definition of scarring effect,
or true state dependence, hence underlies thergesbf a causal relationship between previous
unemployment experiences and current unemployméatiss The existence of such a
relationship is highly relevant for policy makesss reported by Arulampalam et al. (2000), if
true state dependence exists, short-term poligleedaat reducing unemployment will not only
affect the short term unemployment rate but alse thng-term equilibrium rate of
unemployment. Hence, the study of unemploymentigtersce is of great interest in the current

economic climate: the extent to which workers hawen “scarred” by unemployment
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experiences during the great recession is in falevant both to better understand the long
lasting effect of the crisis and to design policieat are able to efficiently foster economic

recovery.

Since the '80s a vast literature has explored xintence of state dependence, but its evidence is
ambiguous. Heckman and Borjas (1980) describe foain forms of state dependence. The
authors define as Markovian dependence the situatiavhich a difference exists between the
probability of becoming unemployed for an employestker and the probability of remaining in
unemployment for an unemployed individual in a shone interval; occurrence dependence
exists when the probability of becoming or remagnimemployed is influenced by the number
of previous spells of unemployment; duration depewe occurs when the probability of
remaining unemployed is influenced by the lengtithefcurrent spell of unemployment. Finally,
authors define lagged duration dependence asttiaion in which the probability of remaining
or becoming unemployed depends on the lengths efigurs spells of unemployment. Using
data from the National Longitudinal Survey of YouMgn for the years 1969-1971, and
focusing on the latter three forms of state depeoelethe authors find no evidence of lagged
duration dependence and occurrence dependences wWiely find weak evidence for the

existence of duration dependerice.

Arulampalam et al. (2000) analyse Markovian unemplent persistence in the UK using
Waves 1 to 5 of the British Household Panel Sur(@yPS). Focusing on the respondents’
labour market status measured at each consecutigeview, the authors find evidence in
support of the “scarring” hypothesis, in particufar mature workers. Stewart (2007) models

jointly persistence in low pay and persistence nmeraployment, analysing their interrelations.

° For more US based literature see, among othersz nd Savage (2006). Using data from the 1979oNalti
Longitudinal Survey of Youth (NLSY79), the authdinsd evidence of short term persistence of unemplent for
young people, while persistence tends to disappehe long term.
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Both low pay jobs and unemployment spells are ot fikely to negatively influence human
capital accumulation and to provide adverse sigimafstential employers. Using data from the
BHPS for the years 1991-1996, the author showspthsttlow-wage employment is as important
as past unemployment in reducing the probabilitp@ihg employed at a given point in time.
Moreover, the analysis provides evidence in suppbra ‘no pay-low pay’ cycle as those
entering low-wage employment after a spell of unlexyrpent are significantly more likely to re-
enter unemployment than those entering in a high& employment after the unemployment

spell. Consistent evidence also emerges from BoheinTaylor (2002).

Evidence on the longer term scarring effect of upleyment can be found in, among others,
Gregg (2001) and Burgess et al. (2083%Bregg (2001) uses the National Child Development
Study (NCDS) to measure the impact of unemploynegperiences before the age of 23 on the
probability of experiencing unemployment or inaitjivbetween the ages of 28 and 33. The
author provides evidence in favour of a significacarring effect from youth unemployment, in

particular for males. Burgess et al. (2003) usa di@m six waves of the Labour Force Survey
between 1981 and 1996 to perform a pseudo-cohalysia of the impact of the early career

unemployment rate on future employment prospedts. duthors find evidence of scarring only
for the less skilled, while the more skilled seambenefit from early career unemployment

rates'! Unemployment experiences are also shown to haegative and long lasting impact on

10 See also Kalwij (2004). Using UK administrativetajathe author shows that a quarter of the samipi®ung
men used in the analysis is not able to find stabdloyment by age 35, while this is the case lerrest of the
sample. Those failing to enter into stable emplaynmae mainly low-skilled individuals, and resustsggest the
presence of structural employment instability fis tgroup.

1 See Eliason and Storrie (2006) and Nordstrom $2@64) for studies using Swedish administrativexdgtiason
and Storrie (2006) analyse the impact of unemplayroa wages and employment patterns for a sampledfers
from plants which shut down in 1987 and 1988. Thihars find evidence of a recovery both in termsvafes and
employment in the years immediately following tHarp dismissal. However, convergence stops at tisetoof the
1991 recession and a divergence trend occurs 1@88. The authors show that dismissed workers siffler a
penalty both in terms of unemployment incidence amatjes 12 years later. They conclude that workdie w
experience unemployment are also more sensitiilildomacroeconomic climate. Nordstrém Skan (200dQ<fi
evidence of a long-term scarring effect from unesyipient, exploiting the between-sibling variationctintrol for
unobserved heterogeneity.
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outcomes such as salaries (Gregory and Jukes, 200lgmpalam, 2001; Mroz and Savage,
2006; Eliason and Storrie, 2006) and wellbeing [(Baed Blanchflower, 2011a, b; Clark et al.,

2001).

This work contributes to the rich literature on ondoyment persistence in two ways. First, it
addresses the extent to which unemployment exmessehave scarred British workers during
the Great Recession by analysing persistence implogment incidence between 2007 and
2011. Second, the paper provides an insight odyhamics of “true state dependence” over the
business cycle by analysing the extent to which dtarring effect varies with local labour

market conditions and by comparing estimates kedab the last recession with that of a period
of falling unemployment, the early '90s, and a epdriof relative stability in terms of

unemployment rates such as the early 2000s (FRyGje

The sign of the association between true staterigmee and business cycle cannot, in fact, be
determinedh priori, as it is closely related to the nature of theseawf unemployment scarring.
Kroft et al. (2013) summarise four possibilit®€sFirst, models focusing on human capital
depreciation (Pissarides, 1992; Acemoglu, 1995nEdid Gustavsson, 2008) predict that true
state dependence should be independent from labhatket conditions as skill depreciation is
assumed not to be affected by unemployment lemelse economy. Second, models focusing on
search behaviour predict that discouragement, amdena fall in search intensity, will occur
when employment perspectives deteriorate, with @seguent positive relationship between
scarring effect and unemployment cycle (e.g., Aylld013).Third, models which identify in the
negative signalling of unemployment the main soudfe state dependence predict for
unemployment to be less scarring in times of adv&bour market conditions, on the grounds

that unemployment experiences are less informatbeit the unobserved characteristics of job

12 Although the authors focus on the relationshipveen duration dependence and labour market conditite
theoretical predictions are largely applicablehi® tase of state dependence in unemployment ersist
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applicants in periods of slack labour markets (veokd, 1991). Among others, Biewen and
Steffes (2010) find supporting evidence analysingmployment persistence in Germany, while
Kroft et al. (2013) and Omori (1997) provide eviderfor the US, with a focus respectively on

duration dependence and lagged duration dependence.

Fourth, a number of models focus on crowding irolatmarkets. Among them, Blanchard and
Diamond (1994) predict that if the length of thereant unemployment spell provides a negative
signal to potential employers in the hiring progethen high levels of unemployment are
expected to reduce the probability of finding a psbit is more likely that some other worker
with a shorter spell of unemployment will apply. diAaillat (2012) proposes a search and
matching model in which unemployment due to jolbsonéng is likely to arise even in the

absence of frictional unemployment. The author ghdhat rationing unemployment (i.e.,

unemployment due to a shortage of jobs) quantébtioutweighs frictional unemployment in

times of slack labour markets, while the opposstérue in times of favourable labour market
conditions. In both cases, the theoretical preadtiare that scarring will be worse during
adverse labour market conditions because of crayvdirmidence in support of job rationing and
crowding in the labour market can be found in Crépbal. (2013). Analysing the impact of a
randomised labour market programme aimed at pnogighhb placement assistance to skilled
unemployed individuals in France, the authors fimat the employability of non-treated workers
is significantly worsened by the programme, esplgcia times of adverse labour market

conditions. The authors identify in job rationingdacrowding in the labour market the main

source of this negative externality.

Our analysis shows strong evidence in support efpifesence of true state dependence during
the Great Recession and, consistent with the croyvdnd job rationing models, it provides an
indication of a negative relation between trueestiédpendence and business cycle, both within

and between the three time periods analysed. Pdlhtgrventions aimed at reducing
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unemployment are, therefore, likely to have positionger term effects on the unemployment
risk, in particular during downturns. Our estimasee based on random effect dynamic probit
models with Wooldridge’s (2005) solution for theti@ condition problem and they make use of

data from both the British Household Panel SunBRS) and Understanding Sociéfy.

The paper is organised as follows: Section 2.2¢hices the data and the methods used for the

analysis; results are presented and commentecciio8&.3; conclusions follow in Section 2.4.

2.2 Data and methods

2.2.1Data and descriptive statistics

Unobserved heterogeneity is a potential sourceas for estimates of true state dependence. To
correctly disentangle the effect of unobserved viddial characteristics, i.e. the individual
propensity to be unemployed, from that of past yslegment incidence is a major identification
challenge and panel data are powerful tools ineaihg consistent estimates of the parameters
of interest. For this reason, we make use of twh sources of panel data collecting detailed
information on household and individual circums&sduring the last two decades: the British

Household Panel Survey (BHPS) and Understandinie§dé

In addition to their panel dimensions, the BHPS &imdlerstanding Society surveys are well
suited for our analysis for at least two reasomst,Rhe surveys collect a rich set of information
which allows to control for the main determinanfsuaemployment risk. The reminder of the
section describes them in details. Second, theHewnigthe time period covered, and the across-

time consistency in the definitions of the variablesed in the analysis, allows us to investigate

13 The analysis relative to the early '90s is clogelated to Arulampalam et al. (2000). See Gregly\&ladsworth
(2010) for an analysis of unemployment during st two decades.

14 University of Essex, Institute for Social and Eemiic Research (2010b); University of Essex, Inggifior Social
and Economic Research, NatCen Social Research #2014ee Taylor et al. (2010) and
<https://www.understandingsociety.ac.uk> for info the British Household Panel Survey and Undersatgnd
Society, respectively.
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the existence of heterogeneity in true state depared across different phases of the business

cycle.

The British Household Panel Survey started in antuii91 and ran for 18 annual waves.
Interviews usually took place during autumn or wmtnd respondents were typically re-
interviewed in the same period each year. After /a8, BHPS respondents were reabsorbed
into Understanding Society, a larger householdesutunched in 2009, and were re-interviewed
in 2010/11 and 2011/12. Since we only use UndedstgnSociety to follow former BHPS
respondents, we refer to 2010/11 and 2011/12 datdeve 19 and Wave 20, respectively. In our
analysis we use data from three non-overlappimgpguriods: we analyse data from Waves 16,
starting in autumn 2006, to 20, to estimate stae dependence during the Great Recession;
Waves 9-13, covering the period from autumn 199%imter 2004, are used to evaluate the
scarring effect of unemployment in a period of lamd stable unemployment (see Figure 2.1);
similar to Arulampalam et al. (2000), Waves 1-5 arsed to study the persistence in

unemployment incidence during a period of highdrgdlining unemployment.

As well as the original BHPS sample, various sulpamtook part in the BHPS over time. In
particular, a sample of respondents to the Europ@ammunity Household Panel Survey
(ECHP) was part of the study between Waves 7 andh&lWales and Scotland boost samples
were included in Wave 9, and a Northern Ireland ganin Wave 11. With the aim of
maximising the sample size, our study makes uskeobriginal BHPS sample, present in all the
sub-periods used, and the boost samples for Sdodad Wales, present in Waves 9-13 and
Waves 16-20 but not in Waves 1-5. We did not ineltite ECHP subsample because it is not
continuously present in any of the sub-periods udéat did we use the Northern Ireland

subsample because it would be only part of theyarsatelated to Waves 16-20.
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At the beginning of each of three sub-periods as®lyi.e., Waves 1, 9 and 16, we keep full
respondent males, aged between 16 and 50, whootie full-time education and are active in
the labour market, i.e., either working or in unéoyment. With respect to people in work, we
classify as labour market active both employeessaffdemployed individuals who declared that
they did paid work in the week before the interviemwhad a job which they were away from.
We define as unemployed those respondents who megrgn work and reported that they had
looked for a job in the last 4 weeks. The restcaissified as inactive and, hence, not included in
our estimation sample. It should be noted thatuthemployed definition used in our analysis is
consistent with the one of Arulampalam et al. (908@d Stewart (2007), although an additional
condition of immediate availability to start workjims required in these papers. As a robustness
check, we repeat the analysis with a less strindefihition of unemployment which includes
also those defining themselves as unemployed dvidae ijob search criteria are not met. Each
respondent stays in our estimation sample untillarfterview is missed, or the person becomes
inactive, enters full-time education, or has a mgvalue in any of the other variables used in
the analysis. Hence, our final sample is an unlwaldmpanel with complete information on the
respondents until the end of the sub-period andlyseuntil the respondent is excluded. A

sample of this sort can be defined as “compact’unlalanced.

Tables 2.1 to 2.3 report descriptive statisticsdach of the sub-periods analysed. As shown by
Table 2.1, the proportion of unemployed continupdalls between Wave 1 and Wave 5, being
close to 10 percent and just below 4 percent in 8\&Vvlhe average proportion over the period
is 7 percent. The probability of being unemployea given point in time conditional on being
unemployed in the previous wave is above 56 pereamte 2.8 percent of those employed in
the previous wave are observed to be unemploydtieatime of interview. These raw data
estimates are in line with those reported by Arydalam et al. (2000), and support the existence

of persistence in unemployment incidence.
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The majority of the UK based literature finds aipes effect of the local unemployment to

vacancy ratio on the probability of being unempbtbge a given point in time (e.g. Arulampalam
et al., 2000, Arulampalam and Stewart, 2009) arevBn and Steffes (2010) find evidence that
the scarring effect is negatively related to theraployment cycle in Germany. We control for
local labour market conditions through the claimprdportion, a measure of the proportion of
claimants of unemployment related benefits overpthygulation aged 16-64 at the local authority
|+

district level.> Consistent with the trend of the unemployment refgorted in Figure 2.1, the

claimant proportion increases between Wave 1 angeV¥aand starts to decrease in later waves.

A higher incidence of full-time education among §m) as well as ageing and the fact that we
do not allow new entries into our estimation samelelains the lower and declining-over-time
proportion of youths aged between 16 and 25 comdparth other age groups. Arulampalam et
al. (2000) show that youths have been less affeti@d adults by scarring in the early ‘90s; we

test whether a similar pattern emerges during tleadRecession.

On aggregate, the majority of respondents in ourpéa are above CSE education level, and
22.8 percent report no qualifications among thested. Following Arulampalam and Stewart
(2009), the education variable is considered tinvariant and measured at the beginning of the
sub-period because, a) observations drop from stimation sample as soon as they are
observed in full-time education; and b) few chanigequalifications occur. The great majority
of respondents in our sample are home owners, avgrevalence of social renters over private
renters among non-home owners. The proportion ofiethpeople increases over time while the
average number of children in the household rarggseen 0.89 and 0.85 in the period
analysed. Only 3 percent of respondents reporetim fpoor health while 3 percent are ethnically

non-white.

15 See NOMIS website for more information. Data davaded in December 2014.
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Table 2.2 reports descriptive statistics for Wa@de 13. On average, 3.5 percent of the sample
is observed to be in unemployment at the time efsiirvey and the proportion is declining over
time. Evidence of persistence in unemployment et in the raw data emerges as the
probability of being in unemployment conditional being unemployed in the previous wave is
about 45 percent. This represents a considerafglyehivalue than the 1.6 percent probability
faced by those employed in the previous wave. dukhbe noted that the claimant proportion
shows a slowly declining trend across waves, ctergisvith the broadly stable unemployment
rate in the same period. The use of a boost safopl8cotland and Wales explains the high

proportion of people living in these two regiofs.

With respect to Waves 16-20, the number of obsematis declining over time as expected.
However, a significant drop occurs between Wavetli$ Jast wave of the BHPS, and Wave 19,
the first wave in which former BHPS respondentsenmeterviewed as part of Understanding
Society. Table 2.3 shows that the proportion ofnupleyed declines between Wave 16 and
Wave 18, reaching a minimum of 2.1 percent in Wh8egi.e., during late 2008 and early 2009,
and it rises considerably in Wave 19; the aggregadportion of unemployed is approximately 3
percent:’ On aggregate, the probability of being in unemplent at a given point, conditional

on being unemployed in the previous wave, is ctos&l percent. The same probability amounts
to 1.5 percent for those who were previously emgdbyConsistent with previous literature, this

evidence confirms the existence of persistence@mployment incidence in the raw data.

' The item measuring general heath is different iavéé 9, 19 and 20 compared with the other BHPS svave
Categories have been re-grouped in order to beraparable as possible, but this is likely to expthie drop in the
proportion of people in bad health that occurdese waves.

" A considerable drop in the proportion of unemptbgecurs between Waves 1 and 2, 9 and 10, anddl&ams
well as a decline in the aggregate unemploymeat ed¢o confirmed by Figure 1, the drop is likebe caused to a
certain extent by the way our sample is built,resdences of inactivity and missing interviews sderaffect more
the unemployed than the employed. Although endogerselection into economic activity could be arugssn
their study on low-pay persistence Cappellari aedkihs (2008) show that ignoring endogenous seledtito
employment does not introduce sizeable bias intimates of covariate effects. Moreover, the robessncheck in
which we estimate our models by also defining asmployed those inactive respondents who definechsbbres
as unemployed confirms our findings.
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Comparing the descriptive statistics across sulpger it should be noted that, i) the levels of
the claimant proportion are considerably highethis first sub-period than they are during the
Great Recession; ii) the age profile varies acsoksperiods, with a higher proportion of youths
and a lower proportion of adults in the early ‘9@guably because of the subsequent expansion
in access to further education; and iii) the lesfehcademic qualification is substantially lower in
the Wave 1 to 5 sub-period, with 12.7 percent spoadents with a degree or more, and over 22
percent of individuals having no qualifications.fésther improvement in the education profile
of respondents also arises when statistics relaiivéhe Great Recession sub-period are

compared to those relative to Waves 9-13.

Descriptive statistics show the presence of perst&t in unemployment incidence in all the sub-
samples used. However, controlling for observahk anobservable characteristics is necessary
to assess the existence of true state dependerite idata. With respect to observables, for
example, Tables 2.1-2.3 show a high degree of dgeeeity in characteristics of the
respondents in the three sub-samples, with people ave in the “Great Recession sample”
usually older and more educated than those in #ny €©0s sample. Similar considerations
apply to the claimant proportion. The next sub4isecintroduces the identification strategy that
we use to disentangle the effect of previous uneympént from those of observed and

unobserved characteristics, and to estimate taie dependence.

2.2.2Methods

Similarly to numerous previous works on persistemca@inemployment incidence, we use a
dynamic random effect probit to identify the preserof true state dependence in our data
(Arulampalam et al., 2000; Biewen and Steffes, 20%@wart, 2007) and we adopt the

Wooldridge (2005) solution for the initial conditi® problem. See Arulampalam and Stewart
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(2009) for an exhaustive description of the threestntommonly used methods to deal with the

initial condition problem, i.e., Heckman (1981a®)yme (1997; 2001) and Wooldridge (2005).

An individual i at time of interviewt is observed to be in unemployment if her unobskrve
propensity to be unemployéd, crosses a threshold of 0. The propensity to benpieyed is
assumed to be a function of unemployment stattiseatime of the previous intervieWw;;_,, a
row vector of observable characteristig, an individual specific unobserved effegtand a

random error terna;,.

Ui =XiuB+vUi_q +ci+ e, i=1,..,nandt=2,..,T; (D

with e;;~N(0,1). Following Mundlak (1978) and Chamberlain (1984 allow for correlation
between the unobserved heterogeneity tefrand observed characteristiXs, by assuming a
relationship of the forne; = X,0 + «a;, wherea;~iid N(0,052) and independent ;. ande;,
for all i andt (Stewart, 2007; Arulampalam et al., 2000). Wethues left with an equation of the

form:

Ui*t = Xitﬂ + int—l + a; + )_(10 + €it i = 1, ., n andt = 2, ""Ti (2)

The model in Equation (2) can be consistently esti@oh only if the initial condition;; is
exogenous. This would be the case, for exampleyeifhad observed individuals since the
beginning of the data generating process. In thesgmce of a correlation between initial
condition and unobserved heterogeneity, however,eftimate of the parameter of intergst
would be biased upward because part of the effetheounobserved heterogeneity would be

captured by the coefficient on the lag dependenabke (Stewart, 2007).

Following Wooldridge (2005), the problem of thetiai condition is addressed in the spirit of

Mundlak (1978) and Chamberlain (1984) by contrgllifor a linear relationship between
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unobserved heterogeneity and initial condition astimating the model conditional on the

initial value of the variable of interest. In pattiar, it is assumed that:

a; =ag+a Uy + ¢ 3
whereg;~iid N(0, g2 ). Substituting (3) into (2)

U, =XyuB+yUp-1+ag+a Uy +¢;+X0+ e, i=1,..,nandt =2,..,T; (4)

Equation (4) can be easily estimated using a raneftest probit.

The coefficient on the lagged unemployment statusur coefficient of interest. A positive and
significant coefficient implies the presence ofetrgtate dependence since, controlling for
observed characteristics and unobserved heterdagepeaist unemployment influences current
unemployment status. Consistent with other stuoliesnemployment persistence, the vedigr
contains variables such as age, highest acadenaidfication, marital status, general health,
proportion of unemployment benefits claimants ir thopulation aged 16-64 at the local
authority district level, region of residence, améve dummiesX;, contains the within-
individual average of time-varying covariates. Dioelack of variation in regional mobility,
averages of region dummies are not included inntbeel. The variable age is assumed to be

exogenous to the unobserved heterogeneity teravesage age is, similarly, not included.

Following Wooldridge (2005, 2008), average parif&cts (APE) are based on
E[@(X;B + YUi—1 + ag + a1 U;; + ¢; + X,0)] (5)

where the expectation is over the distributioniff (X;, ¢;)
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n D A A A —_—
APE = lz Z d Xi:B +y+ao+a Uy + Xle\
N A
t=2 i=1 (1 + 0'5) /

Xi:B+a,+a,U;, + X’ié\

(6)

(1+462)
whereN identifies the total number of individual-time @pgations in our sample. In order to
evaluate the extent to which true state dependeages within the three sub-periods analysed,
we also compute wave specific APEs by averaging theewave specific population. We follow
the same strategy for the calculation of APEs bg agd by level of local unemployment.

Standard errors are computed through bootstrappithgreplacement with 500 replications.

In the spirit of Biewen and Steffes (2010) and Arapalam et al., (2000), respectively, we also
investigate whether true state dependence varis age and levels of local unemployment.
Since our model is non-linear, our base specificatiresented in equation (4) already allows the
average partial effects on the lagged unemployrsettis to vary with the characteristics of the
respondent. In this context, even if the inclustb@n interaction term allows more flexibility in
analysing the relationship between true state digrere and individual characteristics, a lack of
significance in the interaction term does not neasly imply a zero gradient in true state
dependence with respect to changes in such chasticke Hence, when we analyse whether
true state dependence varies between claimant pi@paor age of the respondent, we act
according to the following strategy. First, we awminour base specification by including an
interaction term between the lagged unemploymertisiand the claimant proportion (Model 3)
or age (Model 4). In Model 3 we also we includararraction term between the unemployment

status at first interview and the claimant proportilf these interaction terms are statistically
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significant, then we compute APEs using the modeluding the interactions. Otherwise we

compute APEs from Model 2 in order to maximiseistagl efficiency®

2.3 Results

In this section we present the results of our aisily-or each sub-period we estimate 4 different
models. Model 1 is a pooled probit, which allowstaisnalyse the relationship between lagged
and current unemployment status controlling for thleservable characteristics of the
respondents, but not for the unobservable ones.eMdwhich consists of a dynamic random
effect probit with Wooldridge’s (2005) solution fdre initial condition problem, is our baseline
specification as it also allows us to control forobserved time invariant characteristics of the
individual. In Model 3 we extend our baseline sfieation by controlling for the interaction
between lagged unemployment status and claimapbpron. The aim of this specification is to
allow more flexibility in analysing possible relatis between local labour market conditions and
true state dependence (Biewen and Steffes, 20b0Mddel 4 we add an interaction term
between our lagged unemployment status and adgeeakespondent. Arulampalam et al. (2000)
show that youths below 25 years old are less stdryeunemployment than adults during the
early ‘90s, and we check if the finding is stilllidaduring the early 2000s and the Great

Recession.

After analysing the three sub-periods on their amveubsections 1 to 3, we also report estimates
of true state dependence for a hypothetical ind@idvith fixed characteristics in each of the
three sub-periods analysed. This exercise allowts study the patterns of the scarring effect of
unemployment across the three sub-periods analybetting constant the observable

characteristics of the individual. The last subsectliscusses a number of robustness checks.

18 We also estimate a model including an interactism between lagged unemployment status and wavenies.
We do not report estimates from this specificabenause interaction terms are never statisticajhjificant.
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2.3.1The early '90s

In this section we focus our analysis on the peraaging from 1991 to 1995, a period of
declining unemployment after the early '90s reaassiWe partly replicate Arulampalam et al.
(2000), although we use slightly different regressand a different solution to the initial
condition problem to obtain estimates of state ddpace that are consistent across the three

sub-periods used. Our coefficient estimates arerteg in Table 2.4, and APEs in Table 2.5.

Consistent with previous research, the pooled prebtimates (Model 1) show a positive
relationship between lagged and current unemploynsatus. This result implies that,
controlling for a number of observed charactersstihiose unemployed in the previous wave
face a higher risk of current unemployment thars¢hpreviously employed. However, since
Model 1 does not control for individual unobserveeterogeneity, the finding is not to be
interpreted as evidence of true state dependenueng other regressors, estimates from Model
1 show that the claimant proportion is positivegsa@ciated with unemployment probability,
while the sign of the association is negative fpeg and education, with older and more educated
respondents less likely to experience unemploynang given point in time. Estimated
coefficients also show that, compared to privatataes, home owners face a lower
unemployment risk while social renters are moreljiko be in unemployment. Finally, being
married is associated with a lower unemploymenbabdity, while number of children in the
household is positively associated with unemployinmresk. Among wave dummies, only the

coefficient on Wave 5, correspondent to year 19958statistically significant.

Average partial effects from Model 1 are reported Tiable 2.5. Results show that after
controlling for the observable characteristicsttéd tespondent the average partial effect on the

lagged unemployment status is close to 0.4, meathaj on average, a person who was
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unemployed last year is 40 percentage points mkedylto be unemployed this year than a

similar person who was employed last year.

Estimates from Model 2 are based on a random edfigtamic probit with Wooldridge’s (2005)
solution to the initial condition problem. Modelr2presents our preferred specification as it
controls both for the effect of observed charastes as well as unobserved time invariant
characteristics. Consistent with previous literat@e.g., Arulampalam et al., 2000; Stewart,
2007), the coefficient on the lagged unemployméaius is positive and statistically significant.
The result is consistent with the existence of tst&te dependence as past unemployment
incidence significantly affects current unemploym@nobability. In particular, the APE of
lagged unemployment is approximately 8.4 percenfagets, while wave specific true state
dependence is estimated to decline over time froboutal0 percentage points in Wave 2 to 6.2
percentage points in Wave 5. As expected, estin@tésie state dependence from Model 2,
which controls for individual unobserved heteroggneare considerably smaller than those

from Model 1, and even smaller than raw data stafendence.

With respect to other regressors, estimated coefic confirm the importance of age and
education in affecting unemployment risk. Also, ttlaimant proportion has a positive and
significant coefficient, confirming that adversédair market conditions increase the probability

of being unemployed.

APEs from Model 2 show a declining trend over timaepattern similar to that followed by

unemployment rate in the same period (Figure 2Mi)h the aim of analysing the relationship
between state dependence and labour market camg]itie include an interaction term between
lagged unemployment status and claimant propor{idodel 3). Estimates show that the
interaction term is not statistically significarih a different specification (not reported) we

interacted the cyclical component of claimant prtipa in the spirit of Biewen and Steffes
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(2010), but without finding any significant effe&PEs on lagged unemployment after Model 3,
reported in Table 2.5, are consistent with thosmputted after our base specification and

confirm the declining trend in true state dependemcer time.

As the interaction term between unemployment staugprevious interview and claimant
proportion is not statistically significant, foregter statistical efficiency we use estimates from
Model 2 to evaluate to what extent the scarringeatffof unemployment varies among
individuals experiencing different labour markeindaions. Thus, we evaluate average partial
effects on lagged unemployment over the distributad claimant proportion discretised in 2
percentage point bands. Estimates reported in T2lBleshow that those experiencing higher
levels of local unemployment are more scarred lmpioyment experiences. A t-test confirms
that the scarring effect at each subsequent bamthwhant proportion is statistically different
from the one faced by individuals living in areabene the proportion of active population
claiming unemployment related benefits ranges betw# and 4 percentage points. Unlike the
results presented by Biewen and Steffes (2010)Germany, our findings suggest for state
dependence to be higher in periods or areas of imgimployment and hence to be negatively

correlated with the business cycle.

Consistent with Arulampalam et al. (2000), the Goeits from Model 4 show that youths

below the age of 26 are less affected by the swpgifect than other age groups. Arulampalam
et al. (2000) impute this result to job shopping,,ia propensity to change job several times
during the youth period. APEs after Model 4, repdrin Table 2.5, are consistent with the
findings of our base specification. APEs averaggoss age groups after both Models 2 and 4
are reported in Table 2.7. Following our base #ipgation, youths are the most scarred by
unemployment experiences, while estimates of twaée sdependence for older workers are
between 7.1 and 7.9 percentage points. APEs basbtbdel 4, which allows more flexibility in

the relationship between age and the scarringteffeenemployment, show that youths are less
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scarred by unemployment experiences than matur&engralthough the differences are not
statistically significant. Despite the interactiterms between unemployment status at previous
wave and age bands are statistically significdrgir tintroduction makes the estimates of APEs

over age groups less precise.

Our analysis hence strongly supports the existehtrie state dependence in a period ranging
from 1991 to 1995/96. Over the analysed period,egtenated average partial effect following
our base model specification is close to 8.5 paaggnpoints with a declining trend from about
10 percentage points in Wave 2 to 6.2 percentagetspm Wave 5. Our estimates show a
counter-cyclical pattern of true state dependescena@mployment is less scarring if local labour

market conditions are more favourable.

The results are consistent with several UK-focusedks based on early '90 data, although the
size of our estimates of true state dependenceaies. In particular, using BHPS data covering
1991-1995, Arulampalam et al. (2000) report APEsctvtdecline from 11.7 to 7.9 percentage
points for youths aged under-25 and from 22.6 periwel3.9 percent for adult aged 25 or older.
Using 1991-1996 BHPS data, Stewart (2007) estiradtele state dependence parameter of 15
percentage points in the closest model specificabdhe one used in this work. The differences
in the sizes of the estimated effects are likelpaadue to differences in the model specification,
in the variables definition and in methodology a®opto overcome the initial condition

problem.

In the following subsections we perform our estiora on two different sub-periods, the early
2000's and the Great Recession. As well as progidinnsistent estimates of true state
dependence in those periods, the analysis will ritmrie to a better understanding of its

relationship with the business cycle.
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2.3.2The early 2000s

This section analyses state dependence in unempldyintidence in the early 2000s. As shown
in Figure 2.1, between 1999 and 2003 unemploymeas Vow and broadly stable. The
macroeconomic scenario in this period is, therefoeglically different both from the one
analysed above, characterised by declining unempay rates, and from the one studied in the
next subsection, characterised by a consideraluleease in unemployment during the Great
Recession. Model specifications are the same dReirprevious section: Model 1 contains a
pooled probit analysis; in Model 2 we estimatediggamic random effect probit model with the
Wooldridge (2005) solution for the initial conditigoroblem; in Models 3 and 4, we modify our
base specification by introducing interaction tebmesnveen the lagged unemployment status and,

respectively, claimant proportion and age categorie

Comparing the estimated coefficients, reportedabl& 2.8, with those relative to the analysis of
Waves 1-5, three main differences arise: i) a negatut not significant effect of claimant
proportion on the probability of being unemployedmodel specifications 2-4; ii) in all the
model specifications the “none of these” educatiategory becomes the only one with a
statistically positive coefficient; iii) in Model,4he coefficient on the interaction term between
lagged unemployment status and age categories lescaot statistically significant with the

exception of the 46-55 age category that is jughermargin of statistical significance.

Focusing on the APEs reported in Table 2.9, for 8ddwe estimate an effect of 0.27 overall,
with an irregular pattern between waves. Accordim@APEs after Model 2, those previously
unemployed have, on average, a 6 percentage pbigker probability of being currently

unemployed than those previously in employment.pideseing irregular, no particular pattern
can be identified between waves. APEs from Moded@ 4 show consistent results. In Table

2.10 we report APEs after model (2) evaluated dber discretised distribution of claimant

78



proportion. Estimates confirm that workers expeasieg worse labour market conditions are

more scarred than those experiencing lower levidiscal unemployment?

Table 2.11 reports APEs by age group estimated Bftelel 2, showing that youths suffer the
most from past unemployment experiences. Since itleraction term between lagged
unemployment and age dummy is just at the margistatistical significance in Model 4, we
also report APEs by age group computed after Méd&he results, reported in the second panel
of Table 2.11, show a U-shaped trend of true stafeendence with respect to age, although the
lack of statistical significance of the interactiderms makes our APEs for the youngest

population group not statistically different comgato those of older groups.

Our analysis therefore shows the presence of taie dependence during the early 2000s, and
its average over the time periods is smaller tharone estimated for the early '90s. In Waves 9-
13, estimates of true state dependence show algligiegular but overall constant pattern and
support a negative relationship between the businggle and the scarring effect of

unemployment.
2.3.3The Great Recession

Table 2.12 reports the estimates of Models 1-ANares 16-20, i.e., the sub-period of the Great
Recession. Consistent with findings relative todtteer sub-periods analysed, the coefficient on

the lagged unemployment estimated by the poolelifp(®odel 1) is positive and statistically

19 As a robustness check, we also computed APEsggedaunemployment status by fixing the values aincant
proportion at various increasing values. This métled computing APEs imposes to all the individualsour
sample to experience the same level of claimanpgatn, leaving all the other variables at indivéd values.
While we find consistent results with respect te #arly '90s and Great Recession sub-periodsARE& increases
with level of claimant proportion, this is not thase for the early 2000s sub-period. The resualtgsably driven by
the lack of precision with which the coefficients the claimant proportion and on the average owee bf the
claimant proportion faced by the individual areirasted. Excluding the average over time of timeyiay
covariates, which are jointly not statistically sificant, produce consistent results with thosespnéed in the main
sections of the paper, and confirms a positive @agon between claimant proportion and scarringatfboth
averaging over the population of people experiendiifferent levels of unemployment and by exogehofiging
claimant proportion at different values of interest
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significant. Unlike the early '90s sub-period, Ibdabour market conditions seem not to
significantly influence the unemployment risk ag ttoefficient on the claimant proportion is
positive but not statistically significant. The kaof an effect can, however, be explained by a
high degree of correlation between wave dummies @danant ratio. Indeed, in all model
specifications the exclusion of wave dummies fram estimated equation leads to larger in size
and statistically significant coefficients on tHaimant ratio. Among other regressors, estimates
from Model 1 confirm both the negative associatietween age and unemployment risk found
for the previous sub-periods and, similar to thevé/@ to 13 sub-period, also the role played by
lack of educational qualifications in increasing thnemployment probability. APEs after our
pooled probit specification (Model 1), reportedTiable 2.13, show that the effect on the lagged
unemployment status is close to 0.2. Wave speBfEs show the presence of a shift in Wave

19 and Wave 20.

Model 2, which allows us to control for unobserveeterogeneity as well as the observed
characteristics of the individual, provides evidenn support of the existence of true state
dependence during the Great Recession. The cegffion lagged unemployment is, in fact,
positive and statistically significant, while APH3able 2.13) show that those who were
unemployed at a given wave experience a probalofityeing in unemployment at the following
wave that is 7.9 percentage points higher tharntHfose who were previously employed. The
scarring effect of unemployment shows an increapattern by wave, as our estimates are close
to 7 percentage points in 2007/08 and 2008/09 aak @t 9.9 and 8.4 percentage points in
Waves 2010 and 2011, respectively. Among otheressgrs, the coefficient on the local
claimant proportion is not statistically signifi¢cararguably for collinearity with the wave
dummies, while age, having no academic qualificetiand the dummy relative to Wave 19

significantly affect the unemployment risk.
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In Models 3 and 4 we fail to find any significanteraction term between lagged unemployment
status and, respectively, claimant proportion (M@&end age (Model 4). APEs relative to these
specifications confirm the findings from Model 2s Aor the previous sub-periods, we report in
Tables 2.14 and 2.15, respectively, APEs by claimaoportions and by age after Model 2. The
estimates confirm the positive association betweeal unemployment and state dependence, as
the APE on lagged unemployment is significantlyhleigfor those experiencing a high level of
claimant proportion when compared with those exging tighter labour market conditions.
Consistent with APEs following our base specifioatfor the other sub-periods, the estimated
APEs show a decreasing pattern in scarring by agepg with youths more affected by

unemployment experiences than adults.

Our analysis thus confirms that unemployment i® asscarring experience during the Great
Recession. Moreover, our results suggest the existef a negative association between
business cycle and true state dependence in the géshe Great Recession as well as in the

other sub-samples.

Hence, comparing across sub-periods, our resuti $hat: i) unemployment experiences have
had a scarring effect on future employability i tlast two decades; ii) workers experiencing
worse local labour market conditions are signifttaimore scarred than those experiencing
tighter labour markets; and iii) youths are thosmerat risk of being scarred by unemployment
experiences, although allowing more flexibilitythre relationship between unemployment status
in previous wave and age shows that older workave fbbeen scarred at least as much as youths

in the early '90s.

Figure 2.2 reports our wave specific estimatesrué state dependence after Model 2 for the
three sub-periods analysed together with trendsrfale annual unemployment rates in Great

Britain as reported in Figure 2.1. Similarly, Figu2.3 provides a scatterplot of our estimates for
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unemployment scarring and male unemployment r&eft estimates are weighted by the
inverse of their estimated variance. The plots pi®wescriptive evidence that the negative
association between scarring effect of unemploynaawlt business cycle holds not only within
but also between sub-periods. If confirmed by faittesearch, such results will be consistent
with factors such as crowding in the labour mark®thaillat, 2012; Blanchard and Diamond,
1994) at least compensating the beneficial effé¢ch® reduction in the stigma associated with

unemployment during recessiofls.

In the next subsection we further develop the rofethe business cycle in affecting
unemployment experience by analysing the scarrifegteof unemployment for a hypothetical

person with fixed characteristics across the trgeperiods.
2.3.4Cross period analysis

Previous sections have provided evidence in fawdurue state dependence in the three sub-
periods analysed and have provided evidence supgahiat unemployment scarring is basically
counter-cyclical, as a positive association betwegae state dependence and unemployment

cycle arises.

In this subsection we report the estimates of staée dependence after Model 2 for a reference
person across the three sub-periods. The refepgrsen has the following characteristics: aged
between 16 and 25 years; ‘O’ Level education; hawaer; not married and with no children;
not in poor health; from a white ethnic backgrouaad living in the Midlands. Claimant
proportion is fixed at the wave-specific averageeth by people living in the Midlands. The

exercise allows us to better appreciate the extewhich scarring effect has changed in the past

“While our estimates of true state dependence axe wpecific, annual unemployment rates refers tenciar
years. We matched the two measures by using theiryeehich wave-specific interviews officially stad to take
place (e.g., 1992 for Wave 2, etc.). This expldives missing estimate of true state dependenceguar&i2 for the
year 2010, as we assigned the value of true seggerdlence relative to Wave 18 to the year 2008tase relative
to Wave 19 to the year 2010.
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two decades by holding constant the observed deaistccs of the individual. As far as
unobserved heterogeneity and initial conditionscamrgcerned, following Wooldridge (2005) we

use the observation specific values.

Tables 2.16-2.18 report APEs for the referenceqmeexross the three sub-periods analysed.
Compared to Tables 2.5, 2.9 and 2.13, the estinsat®s that the APEs for the reference person
are usually bigger and less precise than the AREsilated for the sub-period populations. The
results confirm the main findings of our analys&sidence of true state dependence arises from
the whole period analysed, despite being just atntfargin of statistical significance for the
Wave 9-13 sub-period. Furthermore, its magnitudeegatively correlated with the business
cycle as wave specific APEs follow a decreasingepatduring the first sub-period, are stable

during the late '90s, and increase during the GReaession.
2.3.5Robustness checks

We perform a number of robustness checks. Firggngthat discouraged unemployed who do
not meet the job search criterion would be clasdifas inactive and, hence, excluded from our
estimation sample, we repeat the analysis usirgjtamative definition of unemployment which
relaxes the job search criterion and classifiesresnployed all those who are not employed or
self-employed and who classify themselves as uneyepf* The results, reported in Column 1
of Appendix Tables 2.A1, 2.A3 and 2.A5, show evitkenf state dependence for all the periods
analysed. APEs, reported in Column 1 of Tables 22824 and 2.A6, confirm that the scarring
effect is negatively correlated with the businegdes We also find evidence in support of true
state dependence being present in all the subgseanalysed, and of a pattern over time which

is consistent with scarring effect being negativetyrelated with the business cycle, when we

2L See Arulampalam (2002) for a discussion on thdigagions of using different definitions of unemptoent for
the identification of true state dependence.
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restrict our estimation sample to a balanced p@@aumn 2) or exclude the Scotland and Wales

boost samples (Column 35.

A number of previous studies showed that the es#icharue state dependence drops
considerably when spells of unemployment lastingsstwo (or more) consecutive interviews
are excluded from the estimation sample (Arulampadd al., 2000; Stewart, 2007). The check
is performed on the grounds that the coefficientlayged unemployment status is likely to
capture the effect of continuing spells rather thrae state dependence (Jenkins, 2013). Column
4 of Tables 2.A1-2.A5 reports estimated coefficseahd APEs from Model 2 after excluding
long spells of unemployment and re-compacting thieep Consistent with previous literature,
the size of the coefficients on lagged unemploynueaps considerably and the same applies to
APEs. Despite the reduced size, a negative assciaith the business cycle is still present. It
should be noted, however, that the check is costlierms of observation loss and likely to
introduce a negative bias in our calculation. Dingpcontinuing spells of unemployment
implies, in fact, excluding from the estimation gdennot only the long spell of unemployment
experienced by a respondent, but also all the wvagens following the long spell as the panel
needs to be compact. Although the number of ob&enslost is not too large in absolute terms,
it should be noted that the exclusion only affettese with at least two consecutive
unemployment statuses in our estimation sample,these who contribute to our coefficient of
interest®®> Moreover, from an intuitive point of view, the siag effect of unemployment can

manifest itself not only through an increase in tmebability of being in a different

% The declining trend in scarring effect observethim sub-period 1991-1995 is less regular usinglanced panel.
It should also be noted that Scotland and Walestbeamples have been introduced only in 1999, lsiscekplains
why estimates for the early '90s sub-period repbiteColumn 3 are the same as to those reportdaeimain result
sub-section.

% Consistent with Arulampalam et al. (2000), we dges a spell “long” if the respondent is in the sam
unemployment spell in two consecutive interview®wiart (2007) makes the definition stricter by exiohg from
the analysis all the observations who are unempldyeconsecutive interviews and do not have attleas
employment spell in between. This specificationdfe#o a loss of statistical significance for thefficients on
lagged unemployment experience for Waves 1-5 ande®/&a6-20, arguably because of the even higher eunfb
observations with two or more consecutive unempleynspells excluded by the check.
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unemployment spell in the future, but also throaglower probability of finding a job and
ending the current unemployment spell. Hence, dnguaxcluding from the estimation sample
those with long spells of unemployment would introel a negative bias in our estimates.
Finally, excluding long spells of unemployment waille most appropriate if the time between
two consecutive interviews did not allow for a charin employment status. An example can
clarify this point. If our models were applied tostudy of prison convictions and the gap
between interviews was smaller than the time thatréspondent has to spend in prison, then we
would artificially find a positive effect of a pagirison experience on a current prison
experience, while the prison experience wouldaut,fbe the same and the respondent would not
have had any chance to change her status. In thextmf this paper, respondents are allowed to
change their labour market status between consecuitierviews and if they do not change it, it
is because of individual characteristics, obseevaold/or unobservable, labour demand factors,

and past unemployment experiences.

To conclude, the checks performed confirm the rotess of our results and support the
evidence on the existence of true state dependanger data and on its negative correlation

with the business cycfe.

2.4 Conclusions

In this paper we analyse the extent to which pagmployment experiences have affected

current unemployment risk in the last two decades.

In the spirit, among others, of Arulampalam et(2000) and Stewart (2007), we use data from

the BHPS and Understanding Society to estimate mardic random effect probit with

 Elements of duration dependence, as well as stependence, can influence the probability of sguim
unemployment for two or more consecutive waves. él@x, explicitly disentangling the two sources of
dependence goes beyond the scope of this paper.

% We do not report p-values based on bootstrapdocerns relative to computational time.
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Wooldridge’s (2005) solution to the initial conditi problem for three sub periods: the early

'90s, the early 2000s and the Great Recession.

Our estimates provide evidence in favour of trisestiependence in all the periods analysed,
with youth affected the most during the early 2080d the Great Recession. The age profile of
unemployment scarring is less clear in the early 90b-period, as youths appear to be less
affected than mature workers although the diffeesrare not statistically significant. Consistent
with theoretical predictions of job crowding modé\dichaillat, 2012; Crépon et al., 2013), we
also find a negative association between busingds and true state dependence, as estimates

increase when unemployment increases, and fall whemployment falls.

A number of studies have already documented thampioyment experiences leave significant
and potentially long lasting scars on individuaimployability, wages and wellbeing. Both the
incidence of unemployment and the duration of aemployment spell has been shown to
matter (see, among others, Arulampalam et al., 2B6@eim and Taylor, 2002; Stewart, 2007,
Bell and Blanchflower, 2011a, b; Clark et al., 20@regory and Jukes, 2001; Arulampalam,
2001). The existing UK based evidence on true stapeendence in unemployment incidence is
however mostly based on data from the ‘90s (Arulalaap et al., 2000; Stewart, 2007). Our
work hence complements the existing literatureardy by providing estimates for more recent

years, but also doing so in a consistent and caastypmanner across the sub-period analysed.

Consistent with Arulampalam et al. (2000) and Stéwa007), we find in particular that

between 1991 and 1995, a period of declining uneympént, those unemployed at a given point
in time were, on average, 8.4 percentage pointe rikely to experience unemployment in the
following wave than those previously in employmedtr estimates show a declining pattern of
true state dependence in the period analysed, &s AEcline from 9.8 to 6.2 percentage points.

We also find evidence of true state dependencedast®999 and 2003/04, a period of low and
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stable unemployment. In these years, APEs areyerage, equal to 6.2 percentage points, and
the pattern of the estimates across waves is ligsstable over time. Finally, between 2006 and

2011/12, the period which includes the Great Reéses®stimates of true state dependence
amount to 7.9 percentage points, increasing ows from 6.9 percentage points in 2007, to 9.9

percentage points in 2010/11, and reducing to 8cdgmtage points in 2011/12.

Our analysis also suggests that unemployment expmss scars more if labour market
conditions are less favourable. The finding addh® existing literature as previous UK based
evidence on the relationship between unemploymesatriag and business cycle is scarce and
focused on duration dependence rather than stgendence. Kalwij (2010) show evidence of
true duration dependence being negatively associifd the business cycle only if the model
does not control for compositional effects in tmemployment inflows. The result is consistent
with Turon (2003), which reports evidence on geaunuration dependence not varying
significantly over the business cycle. Both papensploy proportional hazard models, and
differences in the methodologies adopted to disgyiathe role “true” state dependence from
that of observed and unobserved heterogeneity, els ag in the data used, are a likely

explanation for the different result found in onadysis.

Our findings therefore support the existence otarring effect of unemployment during the
Great Recession, and a positive association aviss levels of unemployment. The Great
Recession has, therefore, not only increased tirerdustock of unemployed, but also negatively
influenced the future employment chances of thogemencing unemployment. Thus, short-
term interventions aimed at reducing the numbeur@dmployed are likely to have beneficial

effects both in the short and in the medium-lomgite
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2.5 Tables and Figures

Figure 2.1: Unemployment Rate in Great Britain, maés only, 1992-2011
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Source: ONS Labour market statistics

Figure 2.2: Unemployment rate and True state deperahce, 1992-2011
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Figure 2.3: Unemployment Rate and True state depemahce, scatterplot
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Table 2.1: Descriptive statistics, Waves 1-5

1 2 3 4 5 Total
Unemployed 0.096 0.079 0.066 0.058 0.038 0.071
Unemployed (t-1) 0.077 0.066 0.058 0.048 0.064
Unemployed | Unemployed t-1 0.556 0.587 0.600 O0D.5 0.566
Unemployed | Employed t-1 . 0.039 0.029 0.025 0.014 0.028
Age 16-25 0.235 0.175 0.145 0.113 0.090 0.162
Age 26-35 0.338 0.349 0.345 0.330 0.313 0.337
Age 36-45 0.298 0.323 0.311 0.319 0.328 0.314
Age 46-55 0.128 0.153 0.199 0.237 0.269 0.188
Claimant proportion 6.360 7.332 7.271 6.331 5.624 .62B
Degree or higher 0.116 0.121 0.131 0.137 0.137 7.12
Other high 0.067 0.069 0.072 0.074 0.075 0.071
A level 0.223 0.229 0.226 0.227 0.230 0.227
O level 0.273 0.269 0.268 0.267 0.269 0.269
CSE level 0.077 0.077 0.080 0.078 0.077 0.078
None of these 0.244 0.235 0.224 0.217 0.211 0.228
Home owner 0.753 0.787 0.791 0.812 0.831 0.790
Social renter 0.144 0.131 0.125 0.107 0.089 0.123
Private renter 0.104 0.081 0.085 0.081 0.080 0.088
Married 0.588 0.640 0.666 0.677 0.694 0.646
Number of children in HH 0.855 0.888 0.889 0.886 876. 0.877
Poor health 0.033 0.037 0.035 0.034 0.030 0.034
Non white 0.041 0.031 0.031 0.031 0.027 0.033
London and SE 0.242 0.231 0.235 0.233 0.232 0.235
South West 0.089 0.093 0.094 0.093 0.092 0.092
East of England 0.084 0.087 0.089 0.090 0.092 0.088
Midlands 0.177 0.182 0.182 0.185 0.188 0.182
North, Yorkshire and the Humber 0.272 0.271 0.262 .268 0.267 0.267
Wales 0.050 0.051 0.051 0.053 0.050 0.051
Scotland 0.087 0.085 0.087 0.083 0.080 0.085
N 2705 2186 1895 1727 1571 10084
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Table 2.2: Descriptive statistics, Waves 9-13

9 10 11 12 13 Total
Unemployed 0.057 0.038 0.024 0.027 0.019 0.035
Unemployed (t-1) 0.041 0.028 0.017 0.022 0.028
Unemployed | Unemployed t-1 0.496 0.429 0.538 040.3 0.452
Unemployed | Employed t-1 . 0.019 0.013 0.018 0.012 0.016
Age 16-25 0.212 0.159 0.111 0.091 0.063 0.136
Age 26-35 0.339 0.338 0.328 0.305 0.285 0.322
Age 36-45 0.332 0.351 0.373 0.378 0.379 0.360
Age 46-55 0.117 0.152 0.189 0.226 0.273 0.183
Claimant proportion 3.170 2.709 2.428 2.325 2.226 .62@
Degree or higher 0.171 0.175 0.180 0.186 0.192 00.18
Other high 0.086 0.091 0.093 0.093 0.093 0.091
A level 0.251 0.254 0.252 0.255 0.256 0.253
O level 0.269 0.271 0.270 0.270 0.269 0.270
CSE level 0.081 0.076 0.075 0.074 0.072 0.076
None of these 0.143 0.133 0.128 0.123 0.118 0.131
Home owner 0.760 0.794 0.816 0.836 0.852 0.806
Social renter 0.143 0.124 0.109 0.098 0.082 0.114
Private renter 0.098 0.081 0.076 0.066 0.065 0.079
Married 0.511 0.557 0.593 0.617 0.636 0.576
Number of children in HH 0.835 0.886 0.898 0.901 890. 0.879
Poor health 0.012 0.041 0.037 0.041 0.039 0.033
Non white 0.032 0.032 0.032 0.030 0.030 0.031
London and SE 0.161 0.162 0.165 0.160 0.160 0.162
South West 0.063 0.065 0.065 0.071 0.070 0.066
East of England 0.063 0.067 0.066 0.069 0.073 0.067
Midlands 0.124 0.129 0.131 0.136 0.138 0.131
North, Yorkshire and the Humber 0.181 0.188 0.192 .198 0.192 0.188
Wales 0.190 0.175 0.174 0.167 0.160 0.175
Scotland 0.218 0.214 0.208 0.205 0.208 0.211
N 3287 2835 2540 2290 2081 13033
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Table 2.3: Descriptive statistics, Waves 16-20

16 17 18 19 20 Total
Unemployed 0.046 0.025 0.021 0.028 0.025 0.031
Unemployed t-1 0.035 0.020 0.017 0.026 0.025
Unemployed | Unemployed t-1 0.381 0.442 0.407 294 0.407
Unemployed | Employed t-1 . 0.012 0.013 0.022 0.014 0.015
Age 16-25 0.189 0.138 0.103 0.052 0.026 0.116
Age 26-35 0.311 0.299 0.289 0.252 0.222 0.282
Age 36-45 0.347 0.368 0.368 0.381 0.384 0.366
Age 46-55 0.153 0.195 0.241 0.315 0.368 0.235
Claimant proportion 2.259 1.896 2.327 3.503 3.569 .552
Degree or higher 0.204 0.216 0.225 0.245 0.258 50.22
Other high 0.085 0.084 0.083 0.087 0.088 0.085
A level 0.261 0.256 0.257 0.262 0.253 0.258
O level 0.278 0.277 0.271 0.254 0.252 0.269
CSE level 0.080 0.077 0.077 0.071 0.076 0.077
None of these 0.092 0.089 0.087 0.079 0.073 0.086
Home owner 0.775 0.798 0.808 0.820 0.830 0.802
Social renter 0.117 0.108 0.094 0.089 0.076 0.100
Private renter 0.108 0.094 0.098 0.091 0.094 0.098
Married 0.480 0.528 0.564 0.608 0.645 0.551
Number of children in HH 0.826 0.836 0.845 0.880 89 0.849
Poor health 0.034 0.034 0.037 0.011 0.012 0.028
Non white 0.033 0.032 0.031 0.034 0.035 0.033
London and SE 0.154 0.155 0.157 0.163 0.166 0.158
South West 0.067 0.068 0.068 0.070 0.076 0.069
East of England 0.066 0.068 0.069 0.071 0.072 0.069
Midlands 0.125 0.125 0.126 0.127 0.128 0.126
North, Yorkshire and the Humber 0.203 0.200 0.207 .200 0.197 0.202
Wales 0.184 0.183 0.176 0.171 0.171 0.178
Scotland 0.202 0.200 0.198 0.196 0.190 0.198
N 2739 2375 2144 1581 1363 10202
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Table 2.4: Model estimates, Waves 1-5

(1) () (3) (4)
Pooled probit Wooldridge Unempl inter Age inter
Unemployed t-1 1.788" 0.909" 0.425 0.571
(0.071) (0.153) (0.384) (0.224)
Claimant proportion 0.038 0.167" 0.156" 0.175"
(0.013) (0.067) (0.067) (0.067)
Unemployed t-1 * Claimant proportion 0.067
(0.048)
Age 26-35 -0.281" -0.392" -0.393" -0.520"
(0.087) (0.135) (0.136) (0.150)
Age 35-45 -0.299" -0.432" -0.431" -0.524"
(0.096) (0.153) (0.155) (0.163)
Age 46-55 -0.067 -0.087 -0.085 -0.248
(0.106) (0.170) (0.172) (0.181)
Unemployed t-1* Age 26-35 0.450
(0.238)
Unemployed t-1* Age 36-45 0.280
(0.259)
Unemployed t-1* Age 46-55 0.762"
(0.301)
Wave 2 (Ref.)
Wave 3 -0.064 -0.101 -0.099 -0.086
(0.073) (0.090) (0.091) (0.090)
Wave 4 -0.070 0.007 0.006 0.015
(0.079) (0.113) (0.114) (0.114)
Wave 5 -0.250" -0.129 -0.120 -0.130
(0.092) (0.150) (0.151) (0.150)
Degree or higher (Ref)
Other high 0.093 0.080 0.080 0.080
(0.185) (0.288) (0.292) (0.288)
A level 0.338" 0.527" 0.527" 0.503"
(0.131) (0.209) (0.212) (0.210)
O level 0.350” 0.462 0.468" 0.441
(0.129) (0.204) (0.207) (0.205)
CSE level 0.453" 0.624" 0.627" 0.616"
(0.149) (0.241) (0.245) (0.242)
None of these 0.509" 0.693" 0.698" 0.690™
(0.128) (0.208) (0.211) (0.209)
Private renters (Ref)
Home owner -0.218" -0.313 -0.320 -0.335
(0.099) (0.278) (0.280) (0.278)
Sacial renter 0.273 0.076 0.062 0.036
(0.111) (0.320) (0.323) (0.320)
Married -0.292" -0.248 -0.255 -0.229
(0.078) (0.284) (0.286) (0.283)
Number of children in HH 0.134 -0.009 -0.011 -0.006
(0.030) (0.101) (0.102) (0.102)
Poor-V poor health 0.180 0.012 0.011 0.014
(0.144) (0.257) (0.259) (0.258)
Non white 0.110 0.183 0.172 0.171
(0.156) (0.255) (0.262) (0.256)
Initial condition 1.309™ 1.348" 1.333"
(0.246) (0.518) (0.249)
Initial condition * Avg. Claimant prop -0.006
(0.065)
_cons -2.123" -3.033" -2.984" -2.953"
(0.197) (0.379) (0.388) (0.380)
Insig2u -0.080 -0.038 -0.076
(0.290) (0.286) (0.293)
Region dummies Yes Yes Yes Yes
Averages of time varying covariates No Yes Yes Yes
N 7379 7379 7379 7379

Standard errors in parenthesgss 0.10,” p<0.05,” p<0.01
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Table 2.5: APEs on lagged unemployment, Waves 1-5

@)

)

®3)

(4)

APE pvalue* APE pvalue** APE pvalue** APE pvalue**
Wave 2 0.425 0.000 0.098 0.001 0.101 0.000 0.100 0010.
Wave 3 0.401 0.000 0.088 0.000 0.090 0.000 0.095 0010.
Wave 4 0.383 0.000 0.082 0.001 0.077 0.001 0.091 0010.
Wave 5 0.314 0.000 0.062 0.001 0.055 0.002 0.071 0010.
Total 0.385 0.000 0.084 0.000 0.083 0.000 0.090 0D0.0
Note: *standard errors based on delta methods; &tBoapped standard errors, 500 replications
Table 2.6: APEs on lagged unemployment by claimamroportion, Waves 1-5
2)
APE pvalue*

Claimant proportion %
2-4 0.057 0.002
4-6 0.073 0.001
6-8 0.088 0.000
8-10 0.098 0.000
10-12 0.107 0.000
12-14 0.115 0.000
14+ 0.124 0.001
Test 4-6 vs 2-4 0.016 0.004
Test 6-8 vs 2-4 0.031 0.001
Test 8-10 vs 2-4 0.041 0.001
Test 10-12 vs 2-4 0.051 0.001
Test 12-14 vs 2-4 0.058 0.003
Test 14+ vs 2-4 0.067 0.008
*Bootstrapped standard errors, 500 replications
Table 2.7: APEs on lagged unemployment by age, Wawé-5

(2) (4)

APE pvalue* APE pvalue*
Age 16-25 0.138 0.000 0.082 0.047
Age 26-35 0.079 0.001 0.091 0.001
Age 36-45 0.070 0.001 0.064 0.013
Age 46-55 0.078 0.002 0.134 0.010
Test 26-35 vs 16-25 -0.059 0.000 0.009 0.801
Test 36-45 vs 16-25 -0.068 0.000 -0.018 0.633
Test 46-55 vs 16-25 -0.060 0.000 0.052 0.329

* Bootstrapped standard errors, 500 replications
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Table 2.8: Model estimates, Waves 9-13

(1) () (3) (4)
Pooled probit Wooldridge Unempl inter Age inter
Unemployed t-1 1.712" 0.894" 0.843" 0.821"
(0.090) (0.187) (0.389) (0.245)
Claimant proportion 0.071 -0.092 -0.095 -0.101
(0.030) (0.119) (0.120) (0.118)
Unemployed t-1 * Claimant proportion 0.018
(0.121)
Age 26-35 -0.285" -0.361" -0.362" -0.367"
(0.092) (0.124) (0.124) (0.131)
Age 35-45 -0.273" -0.305" -0.306" -0.303"
(0.098) (0.130) (0.131) (0.136)
Age 46-55 -0.233" -0.239 -0.239 -0.306
(0.113) (0.149) (0.150) (0.158)
Unemployed t-1* Age 26-35 0.052
(0.275)
Unemployed t-1* Age 36-45 -0.037
(0.292)
Unemployed t-1* Age 46-55 0.535
(0.333)
Wave 10 (Ref.)
Wave 11 -0.124 -0.199 -0.200 -0.203
(0.086) (0.104) (0.104) (0.104)
Wave 12 0.089 0.028 0.028 0.031
(0.085) (0.105) (0.105) (0.104)
Wave 13 -0.085 -0.152 -0.152 -0.163
(0.096) (0.122) (0.122) (0.122)
Degree or higher (Ref)
Other high 0.124 0.173 0.173 0.165
(0.132) (0.173) (0.173) (0.171)
A level -0.143 -0.136 -0.137 -0.133
(0.114) (0.147) (0.148) (0.145)
O level 0.021 0.039 0.038 0.041
(0.106) (0.138) (0.139) (0.137)
CSE level 0.061 0.075 0.075 0.074
(0.142) (0.188) (0.189) (0.185)
None of these 0.305" 0.366" 0.367" 0.356"
(0.113) (0.153) (0.154) (0.152)
Private renters (Ref)
Home owner -0.203 0.058 0.061 0.047
(0.108) (0.250) (0.251) (0.247)
Social renter 0.290" -0.018 -0.016 -0.036
(0.120) (0.293) (0.293) (0.291)
Married -0.326" -0.158 -0.156 -0.167
(0.079) (0.270) (0.271) (0.269)
Number of children in HH -0.048 0.059 0.059 0.059
(0.036) (0.115) (0.115) (0.114)
Poor-V poor health 0.180 0.191 0.190 0.195
(0.137) (0.241) (0.241) (0.239)
Non white 0.299 0.370 0.372 0.364
(0.163) (0.217) (0.217) (0.214)
Initial condition 1.146" 1.160" 1.126"
(0.252) (0.450) (0.250)
Initial condition * Avg. Claimant prop -0.003
(0.134)
_cons -2.008" -2.504™ -2.503" -2.478"
(0.175) (0.292) (0.293) (0.290)
Insig2u -0.817 -0.804 -0.888
(0.442) (0.446) (0.461)
Region dummies Yes Yes Yes Yes
Averages of time varying covariates No Yes Yes Yes
N 9746 9746 9746 9746

Standard errors in parentheseg;< 0.10,” p < 0.05,” p<0.01
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Table 2.9: APEs on lagged unemployment, Waves 9-13

1) ) () (4)

APE pvalue* APE pvalue** APE pvalue** APE pvalue**
Wave 10 0.300 0.000 0.071 0.025 0.071 0.031 0.075 .0260
Wave 11 0.249 0.000 0.053 0.056 0.053 0.075 0.059 .0550
Wave 12 0.300 0.000 0.068 0.044 0.067 0.065 0.078 .0390
Wave 13 0.242 0.000 0.052 0.048 0.052 0.075 0.062 .0440
Total 0.274 0.000 0.062 0.037 0.061 0.052 0.069 39.0
Note: *standard errors based on delta methods; &tBoapped standard errors, 500 replications
Table 2.10: APEs on lagged unemployment by claimamiroportion, Waves 9-13
)
APE pvalue*
Claimant proportion %
0-2 0.047 0.056
2-4 0.067 0.034
4-6 0.089 0.023
6+ 0.102 0.033
Test 2-4 vs 0-2 0.020 0.026
Test 4-6 vs 0-2 0.042 0.017
Test 6+ vs 0-2 0.054 0.079
*Bootstrapped standard errors, 500 replications
Table 2.11: APEs on lagged unemployment by age, Wew9-13
2) 4

APE pvalue* APE pvalue*
Age 16-25 0.122 0.015 0.112 0.045
Age 26-35 0.056 0.043 0.055 0.121
Age 36-45 0.051 0.059 0.042 0.130
Age 46-55 0.058 0.048 0.115 0.042
Test 26-35 vs 16-25 -0.066 0.009 -0.056 0.194
Test 36-45 vs 16-25 -0.072 0.005 -0.069 0.116
Test 46-55 vs 16-25 -0.065 0.009 0.003 0.949

* Bootstrapped standard errors, 500 replications
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Table 2.12: Model estimates, Waves 16-20

1) (2 3) (4)
Pooled probit Wooldridge Unempl inter Age inter
Unemployed t-1 1.506" 1.016" 1.111 0.944"
(0.110) (0.206) (0.373) (0.258)
Claimant proportion 0.054 0.020 0.031 0.021
(0.038) (0.097) (0.099) (0.096)
Unemployed t-1 * Claimant proportion -0.035
(0.112)
Age 26-35 -0.2317 -0.242 -0.244 -0.275
(0.114) (0.131) (0.132) (0.143)
Age 35-45 -0.384" -0.409" -0.417" -0.431"
(0.120) (0.143) (0.144) (0.152)
Age 46-55 -0.373" -0.386" -0.395" -0.410"
(0.136) (0.160) (0.161) (0.168)
Unemployed t-1* Age 26-35 0.159
(0.305)
Unemployed t-1* Age 36-45 0.096
(0.330)
Unemployed t-1* Age 46-55 0.108
(0.397)
Wave 17 (Ref.)
Wave 18 0.075 0.096 0.093 0.096
(0.104) (0.120) (0.120) (0.120)
Wave 19 0.285 0.381 0.373 0.380°
(0.125) (0.188) (0.188) (0.187)
Wave 20 0.190 0.305 0.304 0.304
(0.137) (0.202) (0.202) (0.202)
Degree or higher (Ref)
Other high 0.049 0.079 0.087 0.076
(0.187) (0.211) (0.211) (0.209)
Alevel 0.089 0.071 0.076 0.069
(0.129) (0.149) (0.149) (0.147)
O level 0.110 0.106 0.114 0.102
(0.126) (0.144) (0.145) (0.143)
CSE level -0.013 -0.019 -0.018 -0.023
(0.177) (0.203) (0.205) (0.201)
None of these 0.464" 0.494” 0.509" 0.487"
(0.143) (0.169) (0.170) (0.168)
Private renters (Ref)
Home owner -0.193 0.084 0.083 0.082
(0.117) (0.246) (0.247) (0.245)
Social renter 0.419" 0.135 0.145 0.144
(0.128) (0.320) (0.321) (0.319)
Married -0.462" -0.395 -0.409 -0.393
(0.098) (0.318) (0.318) (0.317)
Number of children in HH 0.103 0.041 0.044 0.045
(0.039) (0.106) (0.107) (0.106)
Poor-V poor health 0.395 0.151 0.153 0.146
(0.179) (0.276) (0.275) (0.275)
Non white 0.217 0.220 0.231 0.219
(0.198) (0.229) (0.231) (0.228)
Initial condition 0.710” 0.046 0.698"
(0.243) (0.496) (0.242)
Initial condition * Avg. Claimant prop 0.233
(0.158)
_cons -2.267" -2.516" -2.453" -2.477"
(0.209) (0.312) (0.315) (0.318)
Insig2u -1.567" -1.539 -1.657
(0.756) (0.751) (0.826)
Region dummies Yes Yes Yes Yes
Averages of time varying covariates No Yes Yes Yes
N 7463 7463 7463 7463

Standard errors in parenthesgss 0.10,” p<0.05," p<0.01
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Table 2.13: APEs on lagged unemployment, Waves 16-2

@) ) ®3) (4)

APE pvalue* APE pvalue** APE pvalue** APE pvalue**
Wave 17 0.175 0.000 0.069 0.020 0.071 0.031 0.072 .0230
Wave 18 0.187 0.000 0.073 0.034 0.074 0.038 0.077 .0430
Wave 19 0.237 0.000 0.099 0.023 0.094 0.026 0.106 .0330
Wave 20 0.205 0.000 0.084 0.022 0.080 0.029 0.091 .0400
Total 0.197 0.000 0.079 0.021 0.078 0.022 0.084 29.0
Note: *standard errors based on delta methods; &tBoapped standard errors, 500 replications
Table 2.14: APEs on lagged unemployment by claimamtroportion, Waves 16-20
(2)
APE pvalue*
Claimant proportion %
0-2 0.063 0.034
2-4 0.082 0.020
4-6 0.102 0.016
6+ 0.114 0.020
Test 2-4 vs 0-2 0.019 0.021
Test 4-6 vs 0-2 0.039 0.026
Test 6+ vs 0-2 0.051 0.056
*Bootstrapped standard errors, 500 replications
Table 2.15: APEs on lagged unemployment by age, Wes 16-20
(2) (4)

APE pvalue* APE pvalue*
Age 16-25 0.159 0.008 0.147 0.021
Age 26-35 0.092 0.018 0.106 0.066
Age 36-45 0.064 0.036 0.068 0.123
Age 46-55 0.060 0.046 0.065 0.273
Test 26-35 vs 16-25 -0.067 0.015 -0.041 0.503
Test 36-45 vs 16-25 -0.095 0.004 -0.079 0.213
Test 46-55 vs 16-25 -0.099 0.005 -0.082 0.255

* Bootstrapped standard errors, 500 replications
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Table 2.16: APEs at fixed values of covariates aftélodel 2, Waves 1-5

State Dependence Pvalue
Wave 2 0.117 0.007
Wave 3 0.106 0.009
Wave 4 0.101 0.011
Wave 5 0.079 0.019

Note: Bootstrapped standard errors, 500 replicati@Qovariates are fixed at the following valuesscpetween 16
and 25; O-level education; home owners; non mamiati with no children; not in poor health; from hitg ethnic
background, and living in the Midlands. Claimanbgortion is fixed at the wave specific average fabg people
living in the Midlands.

Table 2.17: APEs at fixed values of covariates aftdlodel 2, Waves 9-13

State Dependence Pvalue
Wave 10 0.080 0.092
Wave 11 0.065 0.137
Wave 12 0.087 0.103
Wave 13 0.071 0.116

Note: Bootstrapped standard errors, 500 replicatiQovariates are fixed at the following valuesdgetween 16
and 25; O-level education; home owners; non maaiatl with no children; not in poor health; from hitg ethnic
background, and living in the Midlands. Claimanbgortion is fixed at the wave specific average fabg people
living in the Midlands.

Table 2.18: APEs at fixed values of covariates aftdlodel 2, Waves 16-20

State Dependence Pvalue
Wave 17 0.111 0.068
Wave 18 0.126 0.076
Wave 19 0.176 0.035
Wave 20 0.163 0.037

Note: Bootstrapped standard errors, 500 replicati@Qovariates are fixed at the following valuesscpetween 16
and 25; O-level education; home owners; non mamigti with no children; not in poor health; from hitg ethnic
background, and living in the Midlands. Claimanbgortion is fixed at the wave specific average fabg people
living in the Midlands.
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2.6 Appendix: Complementary Tables

Table 2.A1: Robustness checks, Model 2, Waves 1-5

(1) (2 (3) (4)
Alternative active definition Balanced panel Essample No long spell
Unemployed t-1 0.987 0.853" 0.909" 0.427
(0.136) (0.170) (0.153) (0.194)
Claimant proportion 0.148 0.206™ 0.167" 0.077
(0.060) (0.077) (0.067) (0.071)
Age 26-35 -0.276 -0.315 -0.392" -0.442"
(0.123) (0.163) (0.135) (0.134)
Age 35-45 -0.252 -0.570" -0.432" -0.469"
(0.139) (0.195) (0.153) (0.148)
Age 46-55 0.068 -0.113 -0.087 -0.158
(0.157) (0.206) (0.170) (0.162)
Wave 2 (Ref.)
Wave 3 -0.071 -0.058 -0.101 -0.068
(0.083) (0.115) (0.090) (0.091)
Wave 4 -0.012 0.212 0.007 -0.107
(0.103) (0.136) (0.113) (0.120)
Wave 5 -0.117 0.113 -0.129 -0.339"
(0.135) (0.172) (0.150) (0.162)
Degree or higher (Ref)
Other high 0.068 0.029 0.080 0.056
(0.254) (0.377) (0.288) (0.255)
A level 0.399" 0.766" 0.527" 0.407
(0.185) (0.261) (0.209) (0.186)
O level 0.362 0.577 0.462 0.350
(0.181) (0.256) (0.204) (0.182)
CSE level 0.495" 0.702" 0.624™ 0.401
(0.219) (0.296) (0.241) (0.222)
None of these 0.671 0.950™ 0.693" 0.461"
(0.184) (0.265) (0.208) (0.187)
Private renters (Ref)
Home owner -0.402 -0.507 -0.313 -0.344
(0.259) (0.306) (0.278) (0.289)
Social renter 0.009 -0.031 0.076 -0.069
(0.295) (0.366) (0.320) (0.338)
Married -0.158 -0.334 -0.248 -0.287
(0.241) (0.318) (0.284) (0.289)
Number of children in HH 0.028 0.141 -0.009 -0.044
(0.093) (0.121) (0.101) (0.107)
Poor-V poor health 0.258 -0.044 0.012 0.079
(0.220) (0.319) (0.257) (0.270)
Non white 0.277 -0.151 0.183 0.151
(0.220) (0.368) (0.255) (0.245)
Initial condition 1.321" 1.194" 1.309" 0.716"
(0.221) (0.249) (0.246) (0.226)
_cons -2.792" -3.297" -3.033" -2.735"
(0.326) (0.446) (0.379) (0.367)
Insig2u -0.119 -0.147 -0.080 -0.529
(0.257) (0.309) (0.290) (0.412)
Region dummies Yes Yes Yes Yes
Averages of time varying covariates Yes Yes Yes s Ye
N 7585 6284 7379 7110

Standard errors in parentheseg;< 0.10,” p<0.05," p<0.01
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Table 2.A2: APEs after robustness checks, Waves 1-5

1)

)

3)

(4)

APE APE APE APE
Wave 2 0.121 0.069 0.098 0.037
Wave 3 0.113 0.064 0.088 0.033
Wave 4 0.104 0.069 0.082 0.028
Wave 5 0.085 0.054 0.062 0.018
Total 0.107 0.064 0.084 0.030
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Table 2.A3: Robustness checks, Model 2, Waves 9-13

1) (2 3) 4)
Alternative active definition Balanced panel Essample No long spell
Unemployed t-1 0.881 0.919" 0.920" 0.444
(0.159) (0.217) (0.237) (0.218)
Claimant proportion 0.001 0.084 -0.092 -0.189
(0.113) (0.151) (0.139) (0.125)
Age 26-35 -0.290° -0.344" -0.198 -0.415"
(0.124) (0.155) (0.152) (0.131)
Age 35-45 -0.259 -0.266 -0.285 -0.347°
(0.134) (0.163) (0.170) (0.138)
Age 46-55 -0.153 -0.154 -0.137 -0.323
(0.154) (0.181) (0.186) (0.160)
Wave 10 (Ref.)
Wave 11 -0.094 -0.309 0.007 -0.224
(0.098) (0.153) (0.130) (0.110)
Wave 12 0.078 0.239 0.132 0.018
(0.103) (0.133) (0.133) (0.1112)
Wave 13 -0.033 0.084 -0.009 -0.167
(0.116) (0.147) (0.148) (0.129)
Degree or higher (Ref)
Other high 0.159 0.209 0.351 0.152
(0.187) (0.194) (0.213) (0.183)
Alevel -0.033 -0.117 -0.154 -0.107
(0.153) (0.167) (0.188) (0.153)
O level 0.070 -0.103 0.032 0.034
(0.148) (0.163) (0.173) (0.146)
CSE level 0.189 -0.099 0.194 0.105
(0.196) (0.237) (0.217) (0.196)
None of these 0.44% 0.206 0.427" 0.338"
(0.161) (0.184) (0.197) (0.163)
Private renters (Ref)
Home owner 0.088 0.179 0.163 -0.030
(0.247) (0.297) (0.311) (0.273)
Social renter -0.149 0.668 0.344 -0.057
(0.278) (0.380) (0.367) (0.331)
Married 0.227 -0.130 0.023 -0.213
(0.239) (0.313) (0.309) (0.280)
Number of children in HH 0.017 -0.248 0.137 0.045
(0.101) (0.141) (0.143) (0.122)
Poor-V poor health 0.226 0.275 0.344 0.097
(0.208) (0.305) (0.299) (0.255)
Non white 0.451" -0.017 0.205 0.407
(0.218) (0.334) (0.250) (0.224)
Initial condition 1.461° 1.124" 1.090” 0.982"
(0.240) (0.264) (0.311) (0.260)
_cons -2.901" -2.435" -2.753" -2.685"
(0.307) (0.326) (0.371) (0.329)
Insig2u -0.357 -0.912 -0.844 -0.725
(0.309) (0.483) (0.569) (0.465)
Region dummies Yes Yes Yes Yes
Averages of time varying covariates Yes Yes Yes s Ye
N 9948 8324 7002 9640

Standard errors in parentheseg;< 0.10,” p<0.05," p<0.01
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Table 2.A4: APEs after robustness checks, Waves 3-1

1) (2) ®3) (4)
APE APE APE APE
Wave 10 0.068 0.051 0.057 0.024
Wave 11 0.059 0.031 0.056 0.017
Wave 12 0.067 0.066 0.065 0.023
Wave 13 0.058 0.053 0.052 0.018
Total 0.063 0.050 0.058 0.021
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Table 2.A5: Robustness checks, Model 2, Waves 16-20

1) (2 3) 4)
Alternative active definition Balanced panel Essample No long spell
Unemployed t-1 0.858 1.029" 1.248" 0.550"
(0.178) (0.261) (0.259) (0.231)
Claimant proportion 0.010 -0.080 0.095 0.106
(0.092) (0.135) (0.118) (0.093)
Age 26-35 -0.173 -0.195 -0.183 -0.334"
(0.134) (0.190) (0.161) (0.126)
Age 35-45 -0.276 -0.308 -0.238 -0.482"
(0.143) (0.195) (0.168) (0.136)
Age 46-55 -0.355" -0.320 -0.282 -0.511"
(0.164) (0.210) (0.190) (0.154)
Wave 17 (Ref.)
Wave 18 0.121 0.234 0.152 -0.001
(0.112) (0.175) (0.142) (0.120)
Wave 19 0.416" 0.599" 0.274 0.222
(0.182) (0.279) (0.217) (0.181)
Wave 20 0.341 0.550 0.027 0.125
(0.195) (0.293) (0.241) (0.194)
Degree or higher (Ref)
Other high 0.125 0.269 0.386 0.035
(0.214) (0.228) (0.230) (0.195)
Alevel 0.107 0.068 0.178 0.016
(0.153) (0.182) (0.182) (0.137)
O level 0.135 0.222 0.268 0.070
(0.149) (0.170) (0.173) (0.133)
CSE level 0.041 0.125 -0.051 -0.107
(0.207) (0.241) (0.252) (0.195)
None of these 0.542 0.487" 0.474 0.446"
(0.177) (0.212) (0.210) (0.156)
Private renters (Ref)
Home owner -0.020 0.143 0.096 0.032
(0.233) (0.286) (0.279) (0.237)
Social renter -0.054 0.129 0.327 0.171
(0.272) (0.424) (0.373) (0.328)
Married -0.376 -0.172 -0.482 -0.543
(0.306) (0.347) (0.380) (0.311)
Number of children in HH 0.013 -0.066 0.110 -0.007
(0.100) (0.128) (0.132) (0.108)
Poor-V poor health -0.058 -0.310 0.218 0.128
(0.241) (0.372) (0.361) (0.287)
Non white 0.401 0.342 0.079 0.234
(0.223) (0.260) (0.257) (0.215)
Initial condition 1.281" 0.773" 0.562 0.427
(0.245) (0.286) (0.294) (0.228)
_cons -2.781" -2.715" -2.278" -2.081"
(0.324) (0.424) (0.344) (0.282)
Insig2u -0.702 -1.686 -2.433 -2.811
(0.397) (0.949) (1.893) (2.096)
Region dummies Yes Yes Yes Yes
Averages of time varying covariates Yes Yes Yes s Ye
N 7637 5452 5256 7397

Standard errors in parentheseg;< 0.10,” p<0.05," p<0.01

104



Table 2.A6: APEs after robustness checks, Waves P&-

1) (2) ®3) (4)
APE APE APE APE
Wave 17 0.056 0.052 0.099 0.028
Wave 18 0.060 0.068 0.121 0.027
Wave 19 0.078 0.096 0.149 0.041
Wave 20 0.068 0.088 0.103 0.032
Total 0.064 0.076 0.117 0.031
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Chapter 3

Retirement and Cognitive Abllities
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3.1 Introduction

In a context within which extending working life aspriority in the UK policy agenda, with the
state pension age (SPA) gradually rising to 67 a@otentially 68 for men and women
(Department for Work and Pension 2013), a studythef consequences of retirement on
cognitive capital is relevant for at least threas@ns. First, there is an association between the
process of accumulation and deterioration of hurmapital with that of cognitive capital
(Rohwedder and Willis, 2010). Studying the extentvhich retirement affects the deterioration
of cognitive capital is therefore important in arde understand and potentially contrast human
capital depreciation during various phases of @gd @Mazzonna and Peracchi, 2012). Second,
there is evidence that cognitive abilities, in gatar numeracy, are strongly related to financial
literacy. Although causation is still under debdbes relevance of this relationship is enhanced
by a context in which social provisions shrink apdvate pensions and savings become
increasingly important sources of income for thdedly (Banks and Oldfield, 2007). Third,
cognitive measures are shown to be significantlyetated with health outcomes. Reviewing
previous studies, Deary (2012) reports that cogmitapital is inversely associated with different
causes of mortality such as cardiovascular disessiejde, homicide and accidents, while
Salthouse (2012) highlights a significant assoarmatbetween cognitive functioning and the
ability of elderly people to live independently pexiencing a lower risk of depression and facing

better general health.

In this paper we analyse the extent to which net&et influences the cognitive performances of
older workers in Britain, and explore the existermfeheterogeneous effects across gender,
education level and job type. The analysis makesafisdata from Wave 3 of Understanding

Society and, following the approach proposed by Mana and Peracchi (2012), estimates the

relationship between time spent in retirement andntive decline using an Instrumental

107



Variable (IV) approach. The contribution of thispea to the limited UK-based literature is
twofold. First, we employ a novel dataset in araaseresearch which mainly uses data from the
English Longitudinal Study of Ageing (ELSA). Secontle add to existing UK evidence by
analysing men and women separately and exploriadnéterogeneity of the retirement-induced

cognitive decline across various levels of educasiod type of work performed.

We find that retirement worsens cognitive declioe both men and women, although the
estimated coefficients indicate smaller effects aghéemales. In particular, depending on the
cognitive measure analysed, an extra year in reéirg is predicted to generate a decline of
between 0.035 and 0.089 of a standard deviatiomfen and between 0.015 and 0.048 for
women. We also find that, among the latter, thaapleyed in routine occupations face a lower

retirement-induced cognitive decline and could putdly benefit from it.

Given that postponing retirement is predicted t@btntially beneficial for the cognitive capital
of older workers, our results advocate the impasanf keeping an active and mentally

stimulating lifestyle following retirement.

This paper is organised as follows. Section 3.2udises the theoretical background and reviews
a number of relevant studies on the relationshipvéen retirement and cognitive decline.
Section 3.3 briefly introduces the UK system of lpulsupport for older people. Data and
methodology are described in Section 3.4. In Se@id we report the results of our analysis and

carry out robustness checks. Conclusions follow.
3.2 Background and review of the literature

According to the model proposed by Cattell and H@dorn and Cattell, 1966), what is
commonly known as general intelligence can be clemed to be the result of the interaction of

different factors. Among these factors, fluid ihtggnce and crystallised intelligence are the
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main ones. Fluid intelligence is the ability to deagically with new and/or unfamiliar
situations. It usually involves processes of alotitva, categorization and placing objects/events
in relation to one another. Fluid intelligence ss@amed to work independently from previously
held knowledge. Crystallised intelligence is thdiglto employ previously acquired knowledge
and experiences and it is relevant for tasks sucthase involving vocabulary (Gustafsson,

1984; Salthouse, 2010; Horn and Cattell, 1966).

Although ageing is correlated with cognitive deelira consensus exists in the psychology
literature on different cognitive functions evolgirheterogeneously with age. In particular,
Salthouse (2010) shows that the decline of cognitimctions related to fluid intelligence starts
in early adulthood, while crystallised intelligentends to increase well into adulthood and

begins to decline after the age of 60.

Rohwedder and Willis (2010) develop a parallelisetmizen the process of the development of
human capital as modelled by Ben-Porath (1967)taadlevelopment of fluid and crystallised

intelligence over time. In particular, the authargue that the main inputs of the human capital
production function, which are ability, current gtoof human capital, and other purchased
inputs, can be seen, respectively, as fluid irgefice, crystallised intelligence, and involvement
in activities which facilitate human capital fornmat such as schooling and on-the-job training.
In this context, the stock of human capital evoleesording to the rates of investment and
depreciation of human capital, where the latter ¢@n interpreted as losing crystallised

knowledge. Investments in human capital formatind eavolvement in activities that stimulate

cognitive processes are therefore expected to ethalance the ageing related human capital

depreciation®®

% See also Mazzonna and Peracchi (2012) for a fisethimodel of the formation of cognitive capital.
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Within this framework, Rohwedder and Willis (201edict that retirement may negatively
influence the process of depreciation of cognitiapital for two reasons. First, according to the
“unengaged lifestyle” or “use it or lose it” hype#is, retirement might provide a less
cognitively stimulating environment than working,ithv the consequent worsening of the
cognitive capital ageing profile. Second, if retrto work-related cognitive capital fall as
retirement age approaches, it is also possiblewiorkers to start reducing investments in

cognitive capital while still working. The authazall this hypothesis “on the job retirement”.

From an empirical point of view, the endogeneity refirement decisions with respect to
cognitive performances represents the main chalémgthe identification of the causal effect of
retirement on cognitive abilities. The issue ispfsolved using retirement eligibility rules as
instruments for the retirement decision. A numifgpapers have applied this strategy to pooled
cross-country data, relying on cross-country veme in early and standard retirement age to
address the endogeneity. The results are mixeti, evitdence in favour of both negative and
non-significant effects of retirement on cognitigerformance (Rohwedder and Willis, 2010;

Mazzonna and Peracchi, 2012; Mazzonna and Per&id, Coe and Zamarro, 2011).

Rohwedder and Willis (2010) pool 2004 data from $hevey of Health, Ageing and Retirement
in Europe (SHARE) which contains data from 11 Eurtdes’; the US Health and Retirement
Survey (HRS); and the English Longitudinal StudyAgleing (ELSA). They find evidence that
retirement negatively impacts cognitive abilitieseasured as the combined result of an
immediate and delayed word recall test. Using #maes SHARE data, Mazzonna and Peracchi
(2012) employ a similar identification strategyhaligh retirement is now allowed to change the
slope of the cognitive capital age profile ratheart shifting it. While in Rohwedder and Willis

(2010) retirement enters the analysis as a bimatigator variable, which implies that retirement

27 pustria, Belgium, Denmark, France, Germany, Grektaly, Netherlands, Spain, Sweden and Switzerland
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generates a shift in the age profile of cognitiexlohe, in Mazzonna and Peracchi (2012) a
continuous measure of time since retirement is asegh endogenous regressor and time elapsed
since eligibility for early and standard pensiossi@strumental variables. Moreover, the study
conducts separated analysis by gender and usedifierent measures of cognitive abilities. The
authors show evidence that retirement worsensateeaf decline of cognitive capital, although
the effects are heterogeneous across gender. Therawlso find that the level of education
influences cognitive performances at older agestiaaidow educated women tend to experience
a stronger decline in cognitive performance afétirement than more highly educated women.
Mazzonna and Peracchi (2014) extend their previanalysis by modelling the effect of
retirement both as a binary treatment and as aeséffect and, exploiting the longitudinal
dimension of SHARE, by estimating a first differenastrumental variable model. The results
confirm the existence of a negative effect of egtient on cognitive decline, while a beneficial
immediate effect of retirement is identified onkyr fmanual workers. By contrast, using 2004
SHARE data, and focusing on men only, Coe and Zam@011) find evidence of retirement
improving general health but not cognitive measumsasured by immediate and delayed recall

tests and a verbal fluency test.

However, as reported in Bonsang et al. (2012), wguspecific cultural and institutional
characteristics are likely to influence both the ggofile of cognitive abilities and the settings
governing retirement rules. The authors report tiitens from northern countries tend to
perform better than their southern counterpartganous health outcomes and that they face
higher retirement ages. If differences in the bligy ages for retirement failed to explain such
patterns across countries then the exclusion eéetis would be invalid and the effects of
retirement on cognitive abilities over-estimatad this sense, although the use of country-fixed
effects is likely to mitigate the problem, singleuatry studies are likely to be more suitable than

cross-country ones for this kind of analysis.

111



US-based evidence provides mixed results. On tleehand, using HRS data, Coe et al. (2012)
show a limited impact of retirement on cognitiveammes, and highlight the heterogeneity of
such effects between typologies of workers. Inipaldr, the authors show that the cognitive
performances of white collars are not significargffected by retirement once the endogeneity
of retirement decision is accounted for, whileregtient emerges to be positive for blue collar
workers. Within the “use it or lose it” hypothesiBe authors interpret the finding as blue collar
workers being able to access more cognitively datmg activities during retirement than

whilst still working, while white collars do not pgrience a significant reduction in the exposure
to such activities. On the other hand, basing thealysis on a panel dataset of American
respondents to the HRS, Bonsang et al. (2012) atim fixed effect model with instrumental

variables, where the issue of endogeneity of mam decisions is accounted for by using two
indicator variables for having reached the age @»fa@d of 65 as instruments. The authors
account for a delayed effect of retirement on ctgmiabilities by defining the endogenous

independent variable as being retired for at leastyear, and in different specifications also use
time since retirement as endogenous variable, and since the age 62/65 thresholds as
instruments. The analysis shows evidence in fawafue worsening of the age profile of

cognitive measures after retirement.

UK-based studies suggest the presence of negdtaaseof retirement on cognitive measures,
although the evidence is quite limited. Adam et(2007) apply a stochastic frontier approach
for 2004 data from ELSA for the UK, HRS for the @8d SHARE, separately. The results
indicate a worsening in cognitive efficiency wittmé spent in retirement. Behncke (2012)
applies non parametrical IV and matching techniqadsLSA data in order to analyse the health

effects of retirement. Modelling retirement effeets discrete shifts, the author finds evidence
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that retirement increases the probability of exg®ing a cognitive functioning problem

measured through the word recall test and awarefessrent daté®

Using data from Understanding Society, this papatyses the role of retirement in influencing
the cognitive performances of older workers in &nt Additionally, we explore the existence of
heterogeneous effects across gender, educatioh dedejob type. Following Mazzonna and
Peracchi (2012), we adopt an IV approach and use Blapsed since state pension age as
instrumental variable for the time spent in retiezi The next section briefly describes the

functioning and evolution of the system of publipport for older people in the UK.
3.3 Retirement age and state pension age in the UK

State pension age is the age at which the badie ptnsion and a number of other benefits
become available for older people. Introduced id6land effective from 1948, the UK basic
state pension has been designed as a flat ratéteenmesd at providing a basic level of resources
to pensioners. Eligibility is based on both age ematribution history, with female state pension
age (SPA) originally set at 60 and male SPA atE&rnings-related pensions, flat rate non-
contributory benefits and a number of means-testeefits complete the public system of

support for pensioners.

A process of reform of the system of public suppdriderly people is ongoing. Over the years,
budgetary considerations have not only prevented ftili development of earnings related

pensions, but also eroded the capacity of the bsisite pension to guarantee minimum
subsistence levels to all pensioners, with the eguent increase of the relevance of means-

tested benefits aimed at older people. Currentrmefpsuch as the phasing in of the New State

“Focusing on different health outcomes, JohnstonlLamed(2009) apply a regression discontinuity arialgsound
age 65 to a pooled data of the 1997-2005 Healtlvejufor England (HSE). The authors find evidencat th
retirement has a beneficial effect on mental heatigasured by the GHQ-12 questionnaire.

113



Pension in April 2016, aim at re-establishing trev@&idgean nature of the state pension system
(see Bozio et al., 2010 for further details ondlegelopment of the public system of support for

pensioners).

The process of reform has also involved an increafiee state pension age. In particular, under
the provisions of the 1995 Pension Act, femaleespansion age is currently increasing from 60
to 63 years of age. Women born between 6th Apdl Bilh May 1950 have been the first to be
affected by the reform, reaching eligibility on tbeéh May 2010, with the state pension age
spanning from 60 years and a day to 60 years amdbrgh. Women born on each following
month have faced a further one month increasedrstiite pension age, until a state pension age
of 63 is reached by women born between 6th March5aim April 1953 who gained eligibility on
6th March 2016. Under the provision of the 2011 dk@an Act, female state pension age will
increase faster for those born after the 6th AI®B3, until catching-up with male state pension
age of 65. The state pension age for men and washédren due to reach 66 for those born
between 6th October 1954 and 5th April 1950, antutther increase to 67 under the Pension
Act 2014, and to the age of 68 under the 2007 Bamsct (Department for Work and Pension

2013). Figure 3.1 shows the evolution of statespgnages over time.

It should be noted that no compulsory retiremerdtiached to the state pension age. Although
until 2006 employers had the possibility to setreetent ages for their employees, the adoption
of a Framework Directive of the European Commissexhto the 2006 Employment Equality
(Age) Regulations, which prohibited any unjustifididect and indirect age discrimination. As a
consequence, employers lost their ability to sétement ages for their employees below a
default retirement age of 65, except if objectivgligtified. Different from a compulsory
retirement age, workers could work past the defeatitement age if in agreement with the

employer. The default retirement age was abolishé&11, prohibiting employers from forcing
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employees into retirement on the ground of agehoatjh this included the provision of

objectively justified exceptions (Pyper, 2013).

State pension age is, hence, the age at which igatement benefits become available and
traditionally represents the age at which an ingrdrpart of the labour force enters retirement
(Bound and Waidmann, 2007). In our analysis we stage pension age as an instrumental

variable for retirement decisions, and its relewaisdfurther discussed in Section 3.4.3.
3.4 Data and methods

3.4.1Data and descriptive statistics

In this paper we analyse the extent to which net&met influences cognitive decline in the UK.
The analysis makes use of Wave 3 data from Undwelisig Society, the UK Household
Longitudinal Study (UKHLSY. Starting in January 2009, Understanding Socisty ilarge
household panel survey which annually re-interviewsilt (16 and older) and young (10-15)
household members, collecting information on a tgremiety of household and individual
circumstances and on their evolution over time. Gemeral Population Sample (GPS) used in
this analysis is based on a proportionally stedifclustered sample of addresses for England,
Scotland and Wales and on a systematic, unclusteaedom sample of addresses for Northern
Ireland. The GPS sample contained just over 26sduad households in wave 1, with above 43

thousand individuals giving full or proxy interview

A cognitive ability module was issued in the thwdve of Understanding Society. The module
contains a number of cognitive tests administer@sistently with other surveys such as the
English Longitudinal Survey of Aging (ELSA). Wavdildwork spanned from January 2011 to

July 2013, with a household response rate of 76r8gmt in Great Britain and 79.1 percent in

2 University of Essex. Institute for Social and Eooiic Research, NatCen Social Research. (2014b).
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Northern Ireland and more than 33 thousand addlvituals with a full or a proxy interviews

(see Knies, 2014 for further details).

Despite the cross-sectional nature of the data usdtis paper might represent a potential
limitation, the use of data from Understanding 8tcis one of the novelties of this work in an
area of research in which the scarce UK-based pe@és mainly based on data from ELSA.
Although the panel dimension is available in EL8Ashould be noted that the use of panel data
in this field of research is complicated by eviden a positive learning effects when the same

test is administered to the same individuals owvee {Mazzonna and Peracchi 2012).

In our estimation sample we include fully resportdadividuals aged between 50 and 70 (both
included) reporting to have ever worked and to iteee active in the labour market or retir&d.
We exclude unusually early retired individuals byppmbing those whose retirement started
before the age of 50. Labour market status is ddfioy combining the information on whether
the respondent was in work or temporarily out ofkmo the week before the interview and that
on the self-reported current labour market stafung. respondent with a contradictory status is
excluded from the estimation sample. We also exxclirdm our sample individuals whose
retirement date is either missing or inconsisteiih wihe information on labour market status
provided in previous waves, or those who have mgsgalues on any of the variables used in the

analysis.

Panel A of Table 3.1 summarises the characterisfitee resulting sample. The average age is
close to 60, with retired averaging 66-years-old aon-retired 57-years-old, respectively. Males
account for 47 percent of our estimation samplajeadbout one third of our respondents are
retired. The proportion of retired respondents lighfly higher among females than males,

arguably because females are subject to a lowtr pension age. Years since retirement and

30 As a robustness check we extended the samplechyding people up to the age of 80, see Sectior33.5
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years since the state pension age measure the nofmgars elapsed since retirement occurred
or the state pension age was reached. Both vasiake originally measured in months and
divided by 12. The variables take value of O ifp@sdents are respectively non retired or
younger than the state pension age. Data from &histary questions in Waves 1 to 3 are used

to retrieve information on the retirement &ge.

One quarter of our sample is low qualified, measuas having no-qualifications or other
gualification as opposed to highly qualified respemnts, defined as those with GCSEs or above.
Such proportions are similar across genders buacroiss retirement statuses, with 36 percent of
retired people reporting to be low qualified as agg to 23 percent of non-retired respondents.
Controlling for heterogeneity in cognitive declimgth respect to education might be important
as Mazzonna and Peracchi (2012) show evidence ssf éelucated women experiencing a

stronger decline than the rest of their sample.

The proportion of individuals performing, or whorfmemed in the last job, a routine task is 11
percent. The Job National Statistics Socio-econddfassification (NS-SEC) is used to classify
a job as “routine” as opposite to non-routine. Wltiie proportion of people employed in routine
jobs is constant across retirement statuses, a&hjgtoportion of males enter in this category
compared to females — 14 percent versus 9 permsyectively. Occupation type is shown to

affect retirement induced cognitive decline, witloeCet al. (2012) reporting evidence of

31 The date on which the respondent left their last is used to measure retirement for respondents wére

interviewed for the first time in wave 2 or waveo8 Understanding Society. Also, being the day athbinot

available and day of retirement either not ava#lablsomeone retired before wave 1 or often misgirspmeone
retired after that we choose to measure both Masah months. Finally, as explained in section B8rms in state
pension age are implemented according to the daérth, with cut-off points set on the 6th day edch month.
Being the day of birth not available we apply sta¢@sion age rules relative to those born betwsay, 6th April

and 6th May of a given year to all those born inilAqf that year, while those born between 1st &tidMay of that
year will follow state pension age rules relatedhmse born between 6th May and 5th June. Conségu#gnules

state that respondents become eligible on thed&yhof a given month, we apply that month as the ionwhich

state pension age is reached. These assumptioitd) afe entirely data driven, are equivalent tolyimy that all

women born in April 1950 will reach state pensige at the age of 60 and one month; those born i 1980 will

reach state pension age at the age of 60 and twhs)aand so on. Being the misclassification dribgrihe day of
birth in a given month, we can assume this to beleen and hence not biasing our estimates. Moredker,
consequences of misclassification should not bevagit in size, as the differences in state pernasggnfor people
born in consecutive months are usually containeshtoor two months.
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heterogeneity between blue collar and white collarkers in the US, and Mazzonna and
Peracchi (2014) showing that cognitive decline affevorkers from manual occupations

differently 3

Three quarters of our sample live with a partnathwa higher prevalence among males than
females (81 percent versus 71 percent). Living &ighartner is expected to mitigate cognitive
decline as it could arguably encourage individualsmaintain active cognitive functioning

(Mazzuco et al. 2013). 81 percent of our samplentefo be in good general health although the
prevalence is higher among non-retired than retined/iduals (83 percent versus 77 percent).
If, on the one hand, general health is likely tffesuendogeneity issues, its introduction might
help in disentangling the role of age related tedécline. Finally, Table 3.1 also contains the
proportion of respondents living in each of the rdoes of the UK. Specifically, 83 percent of

the respondents live in England, 8 percent in &adtl while the rests are equally split between

Wales and Northern Ireland.

Following Mazzonna and Peracchi (2012), we use foeasures of cognitive ability throughout
our analysis. (i) Immediate recall and (ii) delayedall tests measure the number of correct
answers to a test consisting of a computer reaalirgg of 10 words and the respondent having to
remember as many of them as possible. While inirtireediate recall test the respondent is
asked to lists the words immediately after heatiregn, in the delayed recall test the respondent
is asked to do so after other cognitive tests hman performed. Both immediate and delayed
recall tests are expected to assess episodic melfigry]Numeric ability is assessed by a test
requiring the respondent to perform some simple erical operations related to the use of
numbers in everyday life. In particular, a sethoke questions is submitted to all respondents. In

the event that the respondent makes one or motakessin answering these three questions, an

% Including the workers employed in semi-routine uations in the routine category does not signitiyaaffect
the results of the paper. Results are availabldeonand from the author.
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extra question is asked in a second round. Iféspandent gives three correct answers, a fourth
and eventually a fifth question are asked. We hgenumber of correct answers to measure
numeric ability. This measure is expected to bateel to wealth and financial literacy. (iv)
Verbal fluency is measured by the number of coramstwers in a test consisting of respondents
naming as many animals as possible in one minutgbal fluency measures aspects of
executive functioning, and it requires mental fleltly, organization and abstract abilities (see

McFall, 2013 and papers cited therein).

Panel B of Table 3.1 shows that male respondemterpebetter than females in numeric ability
(3.99 versus 3.54 in raw scores) and, to a lesg¢eng in verbal fluency (22.50 versus 22.18 in
raw scores). By contrast, females outperform mialdmth immediate and delayed recall, with a
raw score of 6.40 versus 6.10, and 5.32 versus, 4e3ectively. Important differences also
emerge when we compare cognitive performancestwédeand non-retired respondents, with

the latter outperforming retired people in all tognitive tests considered.

Figure 3.2 shows the presence of a negative agdepno cognitive measures, with gender
differences holding across the age distributiome§jative relationship also emerges by plotting

cognitive performances against years spent ireragnt (Figure 3.3).

Since years in retirement is positively correlateth age, this evidence is expected. Similarly to
Mazzonna and Peracchi (2012), we therefore furitivgstigate the relationship between age,
retirement, and cognitive performance by differatmig the age-profile of the cognitive tests
between retired and non-retired individuals. Fothbmales (Figure 3.4) and females (Figure
3.5), we observe that at later ages retired indiaisl tend to perform worse than non-retired
ones, whilst the opposite is true at earlier ageparticular, whilst for men the cut-off point is

close to the age of 65, for women this happenspptaximately 60 years of age, with the

exception of numeric ability. This evidence suggdbat people who are already retired at ages
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below the state pension age outperform those dméas age who are active in the labour
market, whilst the opposite applies to people wieabove the SPA. Figure 3.6, where we plot
the age profile of cognitive performances by retieat status and duration of retirement,

confirms this finding.

The graphical evidence reveals that retired indiald experience a sharper decline in their
cognitive scores over time than similarly aged peogho are active in the labour market. This
evidence is, however, partly in contrast with Mazz® and Peracchi (2012) who show that
retired people perform worse than working peopleoss the age distribution. A positive
selection into early retirement in the UK might ahtbetter performances of early retired
individuals compared with active individuals ofimsar age. Supportive evidence is provided in
Table 3.2 where we summarise individual charadtesisand test performances by gender,
retirement status, and whether the respondentageabr below the state pension age. For both
males and females it emerges that individuals whaetired and below the SPA perform better
than any other group in all the cognitive measuséswing also the lowest prevalence of low
gualification and routine jobs. In the UK, earlytrement therefore appears to be a status in
which better off people tend to select. The findimgonsistent with Blundell et al. (2002), who
show how the incentives embedded in occupationakipas increase the probability that
eligible people retire earlier than the state pmmsage. The positive selection into early
retirement is likely to introduce an attenuatioasin our naive OLS estimates since intuitively
early retirees have a positive number of monthsetirement and score highly in cognitive

measures.

Although the descriptive evidence is consistenhiilite existence of a cognitive decline induced
by retirement, the phenomenon could also be drbsereverse causality issues — people retire
when cognitive abilities decline. Furthermore, &eotdriver could be the correlation between

retirement and ageing — retired individuals areawerage, older than non-retired individuals and
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have therefore experienced a greater cognitiveirgecln the remainder of the analysis we
employ an instrumental variable approach to midghe confounding effects described above

and to identify the causal effect of retiremenicognitive performances.

3.4.21dentification strategy

In this paper, we study how retirement influencegnitive decline in the UK. The endogeneity
of retirement with respect to cognitive decline resgnts the main identification issue in
determining the causal effect of retirement on dbgncapital. Whilst retirement can influence

the cognitive decline through “use it or lose it™on the job retirement” arguments (Rohwedder
and Willis, 2010), it is also possible for peoplbavexperience cognitive decline to be pushed
into retirement. Consistent with previous literatwve employ eligibility rules for state pension

age as an instrument for retirement decisions, (Bghwedder and Willis, 2010; Mazzonna and

Peracchi, 2012; Coe and Zamarro, 2011).

First, following Mazzonna and Peracchi (2012) intioalar, for each cognitive measure used we

estimate an OLS regression of the form describesjuation (1):

C; = Bo + B1 Age; + B2 RetY; + X[y + ¢ i=1,..,N )

where(C; measures the standardised test score for theidodiv, Age; is the age at the time of
the interview,RetY; measures the number of years elapsed since retiteandX; is a vector of
individual characteristics. Years spent in retiratnare set to O if the respondent is not yet
retired, such thaRetY; = max(0,Age; — RetAge;). Both age and years since retirement are
originally measured in months and divided by 12. ¥gemate different sets of regressions for

men and women.
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Second, since the OLS estimates are likely to suiften the endogeneity of retirement with
respect to cognitive decline, we then use the tetapsed since state pension age as an

instrumental variable for years spent in retireménparticular we define the instrument as
SpaY¥; = max(0,Age; — SPA;) (2)

whereSPA; captures the state pension age ofitie individual. While the coefficient on age
(B,) is expected to capture the age-related cogndeeine in the absence of retirement, the
coefficient on years since retiremefi — instrumented by years elapsed since SPA — mesasu
the additional cognitive decline which is imputaliberetirement. Given the positive selection
into early retirement observed in our data, we ekpgbe OLS estimates to be affected by
attenuation bias, and, hence, for the coefficieny@ars since retirement estimated using OLS to

be smaller in size (less negative) than the orimatd using V>3

Following previous literature (Mazzonna and Pergc@®14), our identification strategy
assumes linearity of age-related cognitive decliins is a reasonable assumption given the age
range in our analysis, 50 to 70 years, and regults previous studies (Coe and Zamarro, 2011).

However, we perform robustness checks of the lieassumption in Section 3.5.3.
3.4.3Instrument validity

As previously mentioned, we deal with the potenéiatlogeneity of retirement using the time

elapsed since the state pension age as an instrumen

3 QOur interest lies in analysing the extent to whietirement determines changes in age-related togmlecline.
A pure regression discontinuity approach which carap individuals who are just above or just below state
pension age threshold is therefore not informativeur setting. A different approach could consistxploiting the
increase in SPA for women and, hence, comparingwamen of the same age with different elapsed perods
since SPA. Given the cross sectional nature ofdataset and that the SPA reform maps age, thiglamly be
done by exploiting the fact that wave 3 interviesp@nned over two years. Hence, it is possible dareswomen
born in two consecutive years to report the saneeaaghe date of interview and different elapseetsince SPA if
affected by the reform. The number of women falling this category is, however, small and, givea smooth
implementation of the SPA increase, the differeniceime elapsed since SPA only amounts to a femths
Moreover, all the women affected by the reform ur data are recently retired. We therefore considi¢he 1V
approach the most suitable for our analysis.
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State pension ages are currently being reformégeitUK for both men and women according to
the description provided in Section 3.3. Sincedat used in this analysis is collected between
2011 and 2013, no men in our sample actually rehstate pension age with the modified rules
yet. Only men born since December 1953 are indffected by the increase in SPA, with the
first cohort reaching SPA in March 2019. Hencehalgh men who will retire with an increased
SPA are part of our sample, our identification tefggt for men relies on the changes in
retirement probabilities before and after the a§e6®, on the grounds that nothing else

specifically related to cognitive decline happenthat age (Johnston and Lee, 2009).

Among all women, 60 percent are born on or aftenlA®50 and are therefore affected by the
reform. Among those affected by the reform, clas&3 percent - and just below 8 percent of all
women in our sample — are over the age of 60 lmat éahigher state pension age. These women
would have already reached the state pension dge reform was not in place but, instead, they
either have not reached it yet or reached it widme delay. Hence, although limited, our

analysis includes variations in the state pensgafar women.

Figures 3.7 and 3.8 graphically assess the walafitour instrument, confirming that the state
pension age is a suitable instrument for retirendectsions. In particular, Figure 3.7 reports the
distribution of retirement age for individuals wheoe retired at the time of the interview. The
chart includes both the probability density funotig.d.f.) and the cumulative density function
(c.d.f.) for males and females separately. Whike fibrmer describes the proportion of retired
individuals who retired at each point of the agstribution, the latter shows the proportion of
retired individuals who retired by a certain agettBin terms of c.d.f. and p.d.f., the figures
show discontinuities at the age of 65 for malesh\®D percent retiring at this age, and at the age
of 60 for females, with 25 percent retiring at ttage. In both cases there is a strong
correspondence between retirement age and stastopesge. In Figure 3.8 we report a local

polynomial fit of being retired on age. For bothnmand women, the fit is performed separately
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for people who are above and below their stateiperege. The chart shows the presence of a
discontinuity of between 0.2 and 0.3 in what carnberpreted as the probability of being retired
in correspondence to the relevant state pensionlagbe next section we report the first-stage

estimates to support this evideri¢e.

3.5Results

3.5.1Baseline

In Table 3.3 we report OLS estimates for our basethodel specification, where the dependent
variables are the standardised test scores anddbpendent variables of interest are (i) age, and
(i) years spent in retirement. We also control ttee individual characteristics described in the
previous section. The estimates should be treadedaéve because of the endogeneity issues
discussed in previous sections. Consistent witkipos findings and theoretical considerations,
estimates show a negative relationship betweeraadehree out of the four cognitive measures
analysed®® Numeric ability represents the exception, shovérpsitive association with age for
both men and women. Arguably, these positive catiais may be the consequence of a cohort-
effect for which we cannot control given the crgsstional nature of the data (Schaie et al.,
2004). In contrast with Mazzonna and Peracchi (20dffer having controlled for age, the naive

OLS results do not show any significant effect @ass since retirement on cognitive measures.

Amongst other regressors, having low academic figstions and having performed a routine
job are associated with a worse performance inctigmitive tests, while having a partner is
associated with better outcomes for males at thmeediate word recall test and for both males

and females at the numeric ability and verbal foyetests. As expected, good general health is

3 A graphical inspection reveals similar discontiiasi in correspondence of the SPA if we only foous analysis
on people who reached state pension age from 20@6rds.
% The variable age has been modified such thatwewafl 0 indicates age 50, the minimum value insample.
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related to a better cognitive performance, althotighrelationship is possibly endogenous as
general health is likely to be correlated with netient decisions and with cognitive measures.
Country dummies are sometimes statistically sigaiit, in particular living in Wales is

associated with lower cognitive scores, arguabbahbse of language related issues.

In Table 3.4 we report the first stage estimattheflV. The table shows that the number of years
elapsed since state pension age is a valid instrufoeyears spent in retirement. The coefficient
on the variable of interest is, in fact, positivedighly statistically significant, indicating tha
one extra year since state pension age has bedretes associated with a 9 months increase in
time since retirement. For both males and femalesF-statistic is well above the conventional

value of 10.

In Table 3.5 we report the IV estimates of our basmel, where years elapsed since state
pension age is used as an instrumental variablgefans spent in retirement. First, the coefficient
on age loses statistical significance in most efrégressions but remains positive and relatively
high in the regression for numeric ability for batien and women. Although puzzling, this

result can be explained by the fact that the cognfunctions belonging to the broad category of
crystallised intelligence tend to improve until #laod and only start to decline from the age of

60 (Salthouse, 2010).

The estimates show a negative and statisticallyifsignt effect of years since retirement on all
the cognitive measures, with the exception of Veflo@ncy for females, where the effect is
negative but insignificant. An increase in time rd@pen retirement is therefore predicted to
negatively affect cognitive development both forlesaand females. The size of the effect varies
across genders and cognitive measures, with aa gaér of retirement associated with a decline
of between 0.035 and 0.089 of a standard devidtiomales, and between 0.015 and 0.048 of a

standard deviation for females. These results ansistent with previous findings and with the
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prediction of the “use it or lose it” argument (Bamg et al.,, 2012; Mazzonna and Peracchi,

2012; Rohwedder and Willis, 2010).

With respect to other regressors, the estimateéficieats are in line with the OLS estimates
reported in Table 3.3. The results of the reduaethfmodel are reported in Table 3.6 and are

highly consistent with the IV estimates.

Hence, we find evidence that retirement negativieuences cognitive decline, with the
depreciation rate of cognitive capital for retiredlividuals being higher than for working
individuals. In the next subsection we explorehbterogeneity of such a decline with respect to

education and type of job performed.

3.5.2Heterogeneity in cognitive decline: the role of edtation and job type

In this sub-section we extend our baseline analygistudying whether retirement affects the
cognitive decline of various groups of respondefterently from one another. In particular,

following Mazzonna and Peracchi (2012) we firstdgtwhether retirement related cognitive
decline differs between low qualified individualsdathe rest of the population. Second, in the
spirit of Coe et al. (2012) and Mazzonna and Pé&ia(2014), we analyse heterogeneity in
retirement-induced cognitive decline between reutand non-routine workers. It should be
noted that in our estimation sample the proporabtow qualified individuals is similar across

genders (26 percent for men and 28 percent for wpnwehile considerable differences arise
with respect to performing routine occupations dspgércent of men fall into this category as

opposed to 9 percent of women.

Table 3.7 and Table 3.8 show the results after fyiodj our baseline specification by adding
interaction terms between the low qualificationsnduwy variable and both age and years since
retirement. The first stage regressions are repantdable 3.7 and second stage IV estimates are

reported in Table 3.8. Our results do not show &wie of heterogeneity in retirement-induced
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cognitive decline across levels of education aserairthe interaction terms between being lowly
qualified and years since retirement are stati$yisignificant3® These results are in contrast to
Mazzonna and Peracchi (2012) who find evidence lkhat educated women face a steeper

cognitive decline than highly educated ones.

Coe et al. (2012) explore whether heterogeneitgetmiement-induced cognitive decline arises
between blue and white collar workers in the Uni&dtes, The authors find no evidence of
retirement-induced cognitive decline for white eaodl workers, while the cognitive abilities of
blue collar workers tends to improve following rethent. Consistently, Mazzonna and Peracchi
(2014) find evidence of a relevant, immediate pesitffect of retirement on the cognitive
performances of the workers employed in physicdéynanding occupations. Our evidence,
reported in Tables 3.9 and 3.10, shows no sigmfickfferences in the effect of retirement on
cognitive decline between men with routine jobs Hmerest of the male population. However,
we find evidence of women who had routine jobs eepeing a less steep cognitive decline
after retirement than the rest of the female pdpra Analysing the size of the interaction
coefficient, the cognitive measures of women froootine job could, in fact, benefit from
retirement. This result is partly consistent witle findings of Coe et al. (2012) and Mazzonna
and Peracchi (2014) and, within the “use it or laSeinterpretation of retirement-induced
cognitive decline, it can be explained with routwerkers suffering less, or even benefiting, as a

result of the changes to cognitive engagement agedowith retirement.
3.5.3Robustness checks

In this section we discuss a number of checks tibyvie robustness of our results.

% |n different specifications we have modified oundel by including GCSE and equivalent in the lowalification
category as well as by replacing the low qualifmatcategory with being highly qualified, i.e. hagia degree or
more. In both cases the results are highly consistéh those here reported.
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First, we test the fit of different placebo mod&iswvhich cognitive decline is assumed to start
either before or after the official retirement agée do so with the aim of showing whether the
base model presented in the previous section peewitk best fit for the data. Since the variable
measuring years since retirement is left censdted,means that we cannot observe when the
non-retired individuals will actually retire. Thugie are forced to perform these placebo tests

using the reduced form model rather than the Ykpecification.

An example may clarify this point. Say that a resgent is observed at age 64 and is not yet
retired. For him/her the variable measuring thestetapsed since retirement would take a value
of zero in our baseline specification. Suppose timat we want to test whether their retirement-
induced cognitive decline starts before actuatestent, say 2 years before. If we knew that the
respondent would retire at the age of 65, thanigne year’s time, then we could test whether
his or her retirement-induced cognitive decline btated at the age of 63 and therefore assign a
value of one year to the variable of interest. Hasvethis would only be possible if we knew
when non-retired respondents would actually refiace this information is not available to us,
we circumvent the problem using the reduced forndehowhere we can easily modify the
variable measuring the years elapsed since stawqmeage according to the hypothesis that we
want to test. In the example above, we would testfit of a model in which the variable of
interests measures the time elapsed from two ywansthe state pension age, i.e., since the age

of 63 for men.

Table 3.Al reports the Akaike’s information critari for our baseline specification and for
different specifications in which cognitive declirseassumed to start from between 2 to 10 years
prior to the state pension age. At each model Epation we therefore modify our time “at risk”

and assume a 2 year increase in the number of peased since the start of the retirement-
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induced cognitive decline. For each cognitive measised, and for both males and females, the

table shows that our baseline specification prosltice best Akaike’s criterioff.

In Table 3.A2 we repeat the exercises by assunmagdognitive decline starts from between 1
to 5 years after retirement (captured by the giatesion age). Although it is possible to perform
this test using IV, we choose to use the reduceah fmodel for consistency and because it is
possible to retrieve goodness of fit statistics@dDLS. The results confirm that the baseline
model is the one that best fits the data, withathly exception of the one year lead specification

for males on the numeric ability and verbal fluetests.

In the second robustness check, we repeat our tivhaes excluding from our analysis the
individuals who entered retirement before statesggnage was reached. In Table 3.2 we have
already shown that individuals who retired earky ampositively selected group and, although we
already control both for level of education and joipe, this might bias our estimates if
unobserved characteristics make some individuals imore likely to be retired early, and hence
have a positive number of years since retiremerd, aso to have better cognitive measures.
Results reported in Table 3.A3 show that our figdimold if the early retired individuals are
excluded from our estimation sample, with the ekoepof immediate word recall and delayed
word recall for males. It should also be noted tuafficients on age gain statistical significance
for most of the cognitive measures when the eatired are excluded from the estimation

sample.

Third, wefollow the modelling strategy of Mazzonna and Peha¢2014) and estimate a model
which controls for both the intercept and slopeee of retirement. The estimated model

employs a binary variable for having passed thee gtansion age and the time elapsed since

37 Used to compare the fit of models on the same, dagaAkaike’s Information Criterion (AIC) providem index
of the goodness of the fit and of the complexityhaf model. Smaller values of AIC identify bettevdals.
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SPA as instrumental variables for the retiremedicator and the time elapsed since retirement.
Table 3.A4 reports the IV estimates for males amddles, while in Table 3.A5 we estimate the
model separately for routine and non-routine waskart pooling together males and females for
issues related to sample size. In both cases wdtseshow no significant evidence of an

intercept effect of retirement on cognitive capifedble 3.A4 confirms the existence of the effect
of retirement on cognitive decline, while Table B.8hows that the effect is prevalent among
workers employed in non-routine occupations. Thelipg of data from men and women is

likely to explain the differences between Tables43and 3.A5, respectively, and Table 3.10.

Fourth, we estimate our baseline specificationgdasing the upper age-limit of our sample to 80.
Although being more likely to be influenced by nadity bias, the results reported in Table 3.A6
confirm the main findings of our model. The estiathtcoefficients of interest for men are,

however, smaller than those estimated using owelinasspecification.

In Table 3.A7 we also report the estimates of aageline specification after excluding general
health from the list of controls included in thgmession. Although the rationale for including it
is to control for the effect of health conditioms gognitive decline, general health is likely to
cause endogeneity problems in the data. We shawitthexclusion does not significantly alter

our estimates.

Finally, our identification strategy relies stropgin a linear functional form for the age-related
cognitive decline. We therefore check the robustrasour results using different functional
forms for age. In this regard, first, we test foqaadratic form and then redefine age as a
categorical variable with 3-year bands. Table 3r8gorts IV estimates for men, while Table
3.A9 reports these estimates for women. The botibeach column reports the corresponding
Akaike’s criterion, estimated using the reducedrfanodel. Column (1) reports the baseline

estimate. The introduction of a quadratic age t&miumn 2) results in an increase in the size of
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the estimated coefficients on years since retirérf@nmen, where both age and quadratic age
are statistically significant. Although not statslily significant, the introduction of the quadcat
age term leads to a reduction in both the sizesagnificance of the coefficients of interest. It
should be noted however that for females both agd a&ge squared are statistically non-
significant and that for both males and femalesittr@duction of the quadratic age worsens the

model fit according to the Akaike’s informationtemion.

Controlling for age using 3-year age dummies (CaluBh results in an increase in the size of
most of the coefficients of interest, while the Adas criterion based on the reduced form
model continues to identify the linear age reg@ssis the best one. Consistent with previous
studies, and in agreement with the non-parametafil@ of cognitive ability with respect to age

and years of retirement which arises from a visusgpection of Figures 3.3 to 3.6, we therefore

conclude that the linear age specification is the which best fits the data.

3.6 Conclusions

In this paper we have analysed to what extenteragnt affects cognitive abilities in Britain and
our results indicate that retirement worsens atge®@ cognitive decline for both males and

females.

The existing evidence on the relationship betwestimement and cognitive functioning in the
UK is scarce and its findings support the existenica negative impact of ceasing working life
on the cognitive capital of the individuals. Amotige UK based studies, Adam et al. (2007)
applies a stochastic frontier approach to 2004 fitata ELSA and find evidence of a worsening
in cognitive efficiency with time spent in retirente Consistent findings are reported in Behncke
(2012), who finds that retirement increases thenclés of experiencing cognitive functioning
problems. The analysis uses data from the firgettwaves ELSA and models the retirement

effects as discrete shifts.
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Our paper contributes to the existing UK basedditge in various ways. First, following
Mazzonna and Peracchi (2012), we model the effafctetirement as a factor which influence
the slope of the cognitive decline process rathantcausing a sharp shift. Second, we study
males and females separately and explore the mesdéieterogeneous retirement effects across
levels of education and job types. Third, we ddgaising data from Understanding Society, a

novel dataset in an area of research predominbatigd on data from ELSA.

Using four different measures of cognitive abiBtieve find in particular that one year of
retirement generates a decline in cognitive measofdéetween 0.035 and 0.089 of a standard
deviation for men, and between 0.015 and 0.048 sthadard deviation for women. We have
also found evidence of heterogeneity of respondé vaspect to job type, with retirement-
induced cognitive decline being significantly smealland potentially beneficial, for women who

had routine jobs.

During a period in which extending the length ofrlaing life represents a priority in the UK
policy agenda, our results indicate that postpomatgement could potentially have a positive
effect on the cognitive capital of older workerkhaugh women performing routine tasks will
benefit less, or potentially suffer, from it. Foowgson cognitive capital only, it should be noted
that our analysis leaves aside the effects ofergint on a number of other physical and mental
health outcomes, which might well overturn the pesieffect on cognitive capital identified
here. Within the “use it or lose it” hypothesis, atfshould be emphasised is the importance of
maintaining a healthy and cognitively engagingsiifée following retirement from work as a

way to maintain healthy cognitive functions.
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3.7 Tables and Figures

Figure 3.1: State pension age by date of birth
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Figure 3.2: Cognitive measures by age and gender
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Figure 3.3: Cognitive measures of retired respondés by gender and years since retirement
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Figure 3.4: Cognitive measures by age and retireméstatus, males
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Figure 3.5: Cognitive measures by age and retireméstatus, females
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Figure 3.6: Cognitive measures by age and years siretirement
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Figure 3.7: Retirement age distribution
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Figure 3.8: Retirement probability by age
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Table 3.1: Summary Statistics

All (N=7936) Male (N=3746) Female (N=4190) Retin@t=2553) Non-retired (N=5383)
Mean SD Mean SD Mean SD Mean SD Mean SD
PANEL A
Age 59.85 6.03 60.03 6.08 59.69 5.99 65.71 3.48 0757. 4.89
Male 0.47 0.50 1.00 0.00 0.00 0.00 0.45 0.50 0.48 500
Retired 0.32 0.47 0.30 0.46 0.34 0.47 1.00 0.00 00.0 0.00
Years since retirement 1.81 3.60 1.57 3.31 2.03 4 3.8 5.63 4.34 0.00 0.00
Years since state pension age 1.63 2.76 0.74 153 .43 2 3.32 4.01 3.19 0.50 1.58
Low qualification 0.27 0.45 0.26 0.44 0.28 0.45 6.3 0.48 0.23 0.42
Routine job 0.11 0.32 0.14 0.35 0.09 0.28 0.12 0.33 0.11 0.31
Lives with partner 0.75 0.43 0.81 0.39 0.71 0.46 740. 0.44 0.76 0.43
Good general health 0.81 0.39 0.80 0.40 0.82 0.38 770 0.42 0.83 0.37
England 0.83 0.38 0.83 0.38 0.83 0.38 0.83 0.38 30.8 0.38
Wales 0.05 0.22 0.05 0.22 0.05 0.22 0.05 0.22 0.05 0.22
Scotland 0.08 0.28 0.09 0.28 0.08 0.28 0.09 0.29 08 0. 0.27
Northern Ireland 0.04 0.19 0.04 0.19 0.04 0.19 0.03 0.17 0.04 0.19
PANEL B
Immediate word recall
Raw 6.26 1.52 6.10 1.54 6.40 1.50 6.03 1.58 6.37 48 1.
Standardised -0.00 1.00 -0.10 1.01 0.09 0.98 -0.15 1.04 0.07 0.97
Delayed word recall
Raw 5.13 1.88 4.90 1.85 5.32 1.89 4.84 1.90 5.26 86 1.
Standardised -0.00 1.00 -0.12 0.98 0.11 1.00 -0.15 1.01 0.07 0.99
Numeric ability
Raw 3.75 1.04 3.99 1.01 3.54 1.03 3.70 1.07 3.78 03 1.
Standardised -0.00 1.00 0.23 0.97 -0.20 0.99 -0.05 1.02 0.02 0.99
Verbal fluency
Raw 22.33 6.55 22.50 6.63 22.18 6.47 21.40 6.37 7722. 6.58
Standardised -0.00 1.00 0.03 1.01 -0.02 0.99 -0.14 0.97 0.07 1.01




Table 3.2: Descriptive statistics by gender, retinment status and whether the respondent is above below State Pension Age (SPA)

Male Female
Below SPA Above SPA Below SPA Above SPA

Non-retired Retired Non-retired Retired Notiresl Retired Non-retired Retired

(N=2390) (N=375) (N=215) (N=766) (N=2249) (N=107) (N=529) (N=1305)
Immediate word recall -0.01 0.07 -0.34 -0.40 0.22 .390 -0.02 -0.12
Delayed word recall -0.04 -0.01 -0.31 -0.37 0.23 460. 0.05 -0.12
Numeric ability 0.24 0.47 0.23 0.08 -0.17 0.20 .2 -0.29
Verbal fluency 0.10 0.19 -0.08 -0.24 0.08 0.22 40.0 -0.21
Age 56.55 61.76 67.21 68.02 54.95 58.33 64.32 66.10
Low qualification 0.24 0.15 0.33 0.38 0.20 0.07 10.3 0.44
Routine job 0.14 0.07 0.15 0.17 0.08 0.00 0.08 0.11
Lives with partner 0.80 0.81 0.84 0.81 0.71 0.74 710. 0.69
Good general health 0.82 0.79 0.83 0.75 0.84 0.88 .87 0 0.77
England 0.83 0.86 0.83 0.81 0.83 0.80 0.84 0.83
Wales 0.05 0.04 0.06 0.05 0.05 0.07 0.05 0.05
Scotland 0.08 0.09 0.08 0.09 0.08 0.10 0.07 0.09
Northern Ireland 0.04 0.02 0.04 0.04 0.04 0.02 0.03 0.03

6€T

Note: Standardised cognitive measures.
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Table 3.3: OLS results

MALES FEMALES
(1) () () (4) (5) (6) (1) (8)
Immediate recall Delayed recall Numeric ability  uéhcy Immediate recall Delayed recall Numeric apili Fluency
Age -0.0227 -0.022” 0.003 -0.0187 -0.0187 -0.017" 0.006 -0.012"
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Years since retirement -0.003 0.000 -0.005 -0.003 -0.000 -0.004 -0.005 -0.004
(0.006) (0.006) (0.005) (0.006) (0.005) (0.005) (0.005) (0.005)
Low qualification -0.470° -0.377" -0.628" -0.292" -0.464" -0.404" -0.569" -0.413"
(0.038) (0.037) (0.037) (0.039) (0.034) (0.034) (0.032) (0.034)
Routine job -0.21%4 -0.179" -0.374" -0.234" -0.358" -0.287" -0.527" -0.310"
(0.046) (0.044) (0.047) (0.046) (0.058) (0.057) (0.054) (0.050)
Lives with partner 0.077 0.039 0.193" 0.166" 0.032 0.050 0.101" 0.087"
(0.041) (0.039) (0.039) (0.041) (0.032) (0.033) (0.032) (0.033)
Good health 0.261 0.210" 0.243" 0.214" 0.222" 0.239" 0.220" 0.163"
(0.041) (0.039) (0.041) (0.041) (0.040) (0.040) (0.040) (0.037)
Northern Ireland -0.134 0.046 0.180° -0.289" -0.037 0.060 0.163" -0.370"
(0.087) (0.080) (0.076) (0.092) (0.080) (0.083) (0.074) (0.084)
Wales 0.021 -0.124 -0.078 -0.248" -0.184" -0.242" -0.146 -0.290"
(0.062) (0.070) (0.070) (0.063) (0.066) (0.064) (0.068) (0.056)
Scotland -0.031 0.010 0.007 -0.004 -0.058 -0.002 0.121 -0.202"
(0.054) (0.052) (0.052) (0.059) (0.054) (0.054) (0.053) (0.052)
_cons 0.012 0.030 0.068 0.035 0.243" 0.196" -0.300" 0.096
(0.057) (0.054) (0.056) (0.056) (0.049) (0.050) (0.050) (0.049)
N 3746 3746 3746 3746 4190 4190 4190 4190

Robust standard errors in parenthesess 0.10,” p< 0.05,” p<0.01



Table 3.4: IV First stage

i

MALES FEMALES
N @
Years since retirement Years since retirement
Age 0.155~ 0.021
(0.009) (0.010)
Years since SPA 0.768" 0.752"
(0.058) (0.030)
Low qualification -0.255 0.342"
(0.105) (0.116)
Routine job -0.3437 -0.323
(0.124) (0.167)
Lives with partner 0.043 0.040
(0.110) (0.096)
Good health -0.311" -0.539"
(0.119) (0.121)
Northern Ireland 0.215 0.001
(0.237) (0.193)
Wales -0.276 0.231
(0.163) (0.220)
Scotland 0.109 0.254
(0.161) (0.165)
_cons -0.231 0.309
(0.144) (0.123)
N 3746 4190
Fstat 173.959 641.567

Robust standard errors in parenthesess 0.10,” p< 0.05,” p<0.01
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Table 3.5: IV-Second stage

MALES FEMALES
(1) () () (4) (5) (6) (1) (8)
Immediate recall Delayed recall Numeric ability  uéhcy Immediate recall Delayed recall Numeric apili Fluency
Age -0.003 -0.012 0.028" 0.004 -0.003 0.000 0.019” -0.008
(0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
Years since retirement -0.070 -0.035 -0.089" -0.078" -0.041" -0.048" -0.040" -0.015
(0.020) (0.019) (0.019) (0.019) (0.013) (0.013) (0.013) (0.013)
Low qualification -0.485 -0.385" -0.647" -0.309" -0.444" -0.383" -0.552" -0.408"
(0.039) (0.037) (0.038) (0.040) (0.035) (0.035) (0.033) (0.034)
Routine job -0.233 -0.189" -0.398" -0.255" -0.367" -0.296" -0.535" -0.313"
(0.047) (0.045) (0.048) (0.047) (0.058) (0.058) (0.054) (0.050)
Lives with partner 0.080 0.040 0.196" 0.169” 0.031 0.050 0.100” 0.087"
(0.042) (0.039) (0.040) (0.041) (0.032) (0.033) (0.032) (0.033)
Good health 0.240 0.198" 0.216" 0.190" 0.199" 0.214" 0.200" 0.157"
(0.043) (0.040) (0.043) (0.042) (0.040) (0.040) (0.040) (0.037)
Northern Ireland -0.114 0.057 0.205" -0.267" -0.034 0.063 0.166 -0.369"
(0.089) (0.080) (0.073) (0.091) (0.081) (0.084) (0.074) (0.085)
Wales 0.004 -0.133 -0.099 -0.267" -0.177" -0.234" -0.139 -0.288"
(0.062) (0.070) (0.070) (0.063) (0.067) (0.065) (0.069) (0.056)
Scotland -0.024 0.014 0.015 0.004 -0.048 0.009 0.129 -0.199"
(0.054) (0.053) (0.053) (0.061) (0.054) (0.054) (0.053) (0.052)
_cons -0.056 -0.006 -0.019 -0.043 0.186" 0.134 -0.349" 0.080
(0.061) (0.057) (0.059) (0.061) (0.052) (0.053) (0.053) (0.052)
N 3746 3746 3746 3746 4190 4190 4190 4190

Robust standard errors in parenthesess 0.10,”

p<0.05  p<0.01
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Table 3.6: Reduced form estimates

MALES FEMALES
(1) (2) ) (4) (1) 2) 3) (4)
Immediate recall Delayed recall Numeric ability  uéhcy Immediate recall Delayed recall Numeric apili  Fluency
Age -0.0147 -0.017" 0.014” -0.008" -0.004 -0.001 0.018" -0.008
(0.004) (0.004) (0.003) (0.004) (0.005) (0.005) (0.005) (0.005)
Years since SPA -0.053 -0.027 -0.068" -0.060™ -0.031" -0.036" -0.030™ -0.012
(0.015) (0.014) (0.014) (0.014) (0.010) (0.010) (0.010) (0.010)
Low qualification -0.467 -0.376" -0.625" -0.289" -0.458" -0.399" -0.566" -0.413"
(0.038) (0.037) (0.037) (0.039) (0.034) (0.034) (0.032) (0.034)
Routine job -0.209 -0.1777 -0.368" -0.229" -0.354" -0.281" -0.522" -0.308"
(0.046) (0.044) (0.047) (0.046) (0.058) (0.057) (0.054) (0.050)
Lives with partner 0.077 0.039 0.192” 0.166" 0.030 0.048 0.098™ 0.087"
(0.041) (0.039) (0.039) (0.041) (0.032) (0.033) (0.032) (0.033)
Good health 0.262 0.209” 0.244” 0.214" 0.221" 0.240” 0.221" 0.165"
(0.041) (0.039) (0.041) (0.041) (0.040) (0.040) (0.040) (0.037)
Northern Ireland -0.129 0.049 0.186 -0.283" -0.034 0.063 0.166 -0.369"
(0.087) (0.080) (0.075) (0.091) (0.080) (0.083) (0.074) (0.085)
Wales 0.024 -0.123 -0.074 -0.246" -0.186" -0.245" -0.148 -0.292"
(0.062) (0.070) (0.069) (0.062) (0.066) (0.065) (0.068) (0.056)
Scotland -0.031 0.010 0.006 -0.005 -0.059 -0.004 0.119 -0.203"
(0.053) (0.053) (0.052) (0.060) (0.054) (0.054) (0.052) (0.052)
_cons -0.040 0.002 0.002 -0.024 0.174" 0.119 -0.361" 0.076
(0.058) (0.056) (0.056) (0.058) (0.053) (0.054) (0.055) (0.054)
N 3746 3746 3746 3746 4190 4190 4190 4190

Robust standard errors in parenthesess 0.10,” p< 0.05,” p<0.01



Table 3.7: Interaction with low level of qualifications, 1st Stage

144"

MALES FEMALES
1) () () (4)
Years since retirement Low qualification * Yeansce retirement Years since retirement Low quadifiezn * Years since retirement
Age 0.164" -0.000 0.029” -0.000
(0.011) (0.000) (0.011) (0.001)
Years since SPA 0.751 0.001 0.697" 0.000
(0.071) (0.002) (0.037) (0.002)
Low qualification 0.033 -0.587" -0.002 -0.075
(0.116) (0.103) (0.085) (0.074)
Low qualification *
Age -0.037 0.129" -0.004 0.026
(0.022) (0.019) (0.023) (0.020)
Years since SPA 0.132 0.860" 0.126 0.823"
(0.127) (0.105) (0.065) (0.054)
Routine job -0.344 -0.027 -0.320 -0.181
(0.124) (0.096) (0.167) (0.153)
Lives with partner 0.046 -0.020 0.041 -0.049
(0.110) (0.064) (0.096) (0.062)
Good health -0.316 -0.227" -0.535" -0.260"
(0.119) (0.075) (0.121) (0.086)
Northern Ireland 0.198 0.205 -0.013 0.209
(0.236) (0.165) (0.191) (0.127)
Wales -0.273 -0.060 0.214 0.120
(0.163) (0.101) (0.220) (0.155)
Scotland 0.103 0.070 0.253 0.289"
(0.162) (0.085) (0.163) (0.106)
_cons -0.290 0.199 0.346" 0.229”
(0.144) (0.084) (0.121) (0.081)
N 3746 3746 4190 4190
Fstat 87.046 33.437 295.966 117.533

Robust standard errors in parenthesess 0.10,” p < 0.05,” p<0.01
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Table 3.8: Interaction with low level of qualificatons, 2nd stage

MALES FEMALES
(1) () () (4) (5) (6) (1) (8)
Immediate recall Delayed recall Numeric ability  uéhcy Immediate recall Delayed recall Numeric apili Fluency
Age -0.000 -0.014° 0.028" 0.004 -0.001 0.002 0.019” -0.004
(0.008) (0.007) (0.007) (0.008) (0.006) (0.007) (0.007) (0.007)
Years since retirement -0.079 -0.031 -0.092" -0.094" -0.043" -0.053" -0.041" -0.021
(0.025) (0.023) (0.023) (0.024) (0.016) (0.017) (0.016) (0.017)
Low qualification -0.457 -0.477" -0.678" -0.449" -0.406" -0.343" -0.560" -0.295"
(0.100) (0.101) (0.104) (0.105) (0.087) (0.093) (0.088) (0.095)
Low qualification *
Age -0.007 0.011 0.002 0.009 -0.006 -0.008 0.000 -0.017
(0.014) (0.013) (0.014) (0.014) (0.013) (0.014) (0.013) (0.013)
Years since retirement 0.027 -0.018 0.004 0.026 0.011 0.018 0.003 0.027
(0.042) (0.039) (0.042) (0.040) (0.028) (0.028) (0.028) (0.027)
Routine job -0.236 -0.187" -0.399" -0.258" -0.366" -0.295" -0.535" -0.310"
(0.047) (0.045) (0.049) (0.048) (0.058) (0.058) (0.054) (0.050)
Lives with partner 0.081 0.039 0.196" 0.169” 0.032 0.051 0.100” 0.090™
(0.042) (0.039) (0.040) (0.042) (0.032) (0.033) (0.032) (0.033)
Good health 0.243 0.197” 0.217" 0.195" 0.200™ 0.216" 0.200” 0.160"
(0.043) (0.040) (0.043) (0.043) (0.040) (0.040) (0.040) (0.038)
Northern Ireland -0.120 0.061 0.204™ -0.272" -0.036 0.059 0.165 -0.375"
(0.089) (0.081) (0.073) (0.092) (0.081) (0.084) (0.075) (0.085)
Wales 0.004 -0.134 -0.100 -0.270" -0.178" -0.236" -0.139 -0.292"
(0.062) (0.070) (0.070) (0.063) (0.067) (0.065) (0.069) (0.056)
Scotland -0.026 0.015 0.015 0.001 -0.051 0.005 0.129 -0.205"
(0.055) (0.053) (0.053) (0.061) (0.055) (0.054) (0.053) (0.052)
_cons -0.068 0.014 -0.015 -0.025 0.178" 0.124 -0.348" 0.056
(0.065) (0.063) (0.063) (0.066) (0.055) (0.057) (0.057) (0.056)
N 3746 3746 3746 3746 4190 4190 4190 4190

Robust standard errors in parenthesess 0.10,”

p<0.05  p<0.01
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Table 3.9: Interaction with routine job, 1st Stage

MALES FEMALES
O . @ . Q) . .
Years since retirement Routine x Years sinceawgtant Years since retirement Routine x Years s@imement
Age 0.157" -0.001 0.023 -0.000
(0.010) (0.000) (0.010) (0.000)
Years since SPA 0.813 -0.001 0.750" -0.001
(0.064) (0.001) (0.032) (0.001)
Low qualification -0.254 0.061 0.344" 0.039
(0.105) (0.041) (0.116) (0.027)
Routine job 0.010 -0.600" -0.178 -0.056
(0.145) (0.131) (0.107) (0.084)
Routine job *
Age -0.012 0.141" -0.023 0.005
(0.029) (0.027) (0.030) (0.028)
Years since SPA -0.257 0.561" 0.034 0.788"
(0.154) (0.140) (0.087) (0.081)
Lives with partner 0.047 -0.101" 0.039 -0.010
(0.110) (0.049) (0.096) (0.030)
Good health -0.307 -0.054 -0.537" -0.146"
(0.119) (0.048) (0.121) (0.046)
Northern Ireland 0.187 -0.009 0.001 0.144
(0.236) (0.014) (0.193) (0.082)
Wales -0.285 -0.090 0.231 -0.064
(0.160) (0.050) (0.220) (0.071)
Scotland 0.090 0.080 0.254 0.048
(0.161) (0.067) (0.165) (0.059)
_cons -0.282 0.119 0.297 0.1197
(0.146) (0.054) (0.124) (0.043)
N 3746 3746 4190 4190
Fstat 88.101 8.146 324.505 47.137

Robust standard errors in parenthesess 0.10,” p < 0.05,” p<0.01
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Table 3.10: Interaction with routine job, 2nd Stage

MALES FEMALES
(1) () () (4) (5) (6) (1) (8)
Immediate recall Delayed recall Numeric ability  uéhcy Immediate recall Delayed recall Numeric apili Fluency
Age -0.005 -0.015 0.025"~ 0.006 -0.000 0.003 0.022” -0.007
(0.007) (0.006) (0.006) (0.007) (0.006) (0.006) (0.006) (0.006)
Years since retirement -0.069 -0.031 -0.081" -0.089" -0.048" -0.056" -0.048" -0.022
(0.020) (0.019) (0.019) (0.020) (0.013) (0.014) (0.013) (0.013)
Low qualification -0.485 -0.383" -0.641" -0.317" -0.443" -0.381" -0.551" -0.406"
(0.039) (0.038) (0.039) (0.041) (0.035) (0.035) (0.033) (0.034)
Routine job -0.378 -0.387" -0.488" -0.266 -0.269 -0.198 -0.437" -0.375"
(0.121) (0.121) (0.134) (0.126) (0.134) (0.147) (0.136) (0.135)
Routine job *
Age 0.017 0.025 0.019 -0.010 -0.028 -0.029 -0.029 -0.009
(0.020) (0.019) (0.022) (0.019) (0.021) (0.021) (0.022) (0.020)
Years since retirement -0.020 -0.046 -0.076 0.084 0.082 0.085 0.084 0.062
(0.072) (0.070) (0.083) (0.068) (0.048) (0.046) (0.048) (0.042)
Lives with partner 0.077 0.034 0.188" 0.177" 0.032 0.051 0.101" 0.089”
(0.043) (0.041) (0.042) (0.042) (0.032) (0.033) (0.032) (0.033)
Good health 0.238 0.195" 0.214" 0.190™ 0.209” 0.224" 0.210” 0.163"
(0.043) (0.040) (0.043) (0.043) (0.041) (0.041) (0.040) (0.038)
Northern Ireland -0.108 0.063 0.203" -0.259" -0.048 0.048 0.151" -0.382"
(0.089) (0.080) (0.073) (0.091) (0.082) (0.085) (0.076) (0.085)
Wales 0.006 -0.133 -0.103 -0.261" -0.170° -0.227" -0.132 -0.283"
(0.062) (0.070) (0.070) (0.063) (0.067) (0.066) (0.070) (0.056)
Scotland -0.019 0.021 0.020 0.001 -0.050 0.007 0.127 -0.199"
(0.054) (0.054) (0.054) (0.061) (0.054) (0.054) (0.053) (0.052)
_cons -0.035 0.024 -0.001 -0.047 0.169" 0.117 -0.366" 0.077
(0.064) (0.061) (0.062) (0.065) (0.053) (0.054) (0.055) (0.054)
N 3746 3746 3746 3746 4190 4190 4190 4190

Robust standard errors in parenthesess 0.10,” p< 0.05,” p<0.01
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3.8 Appendix: Complementary Tables

Table 3.A1: Akaike’s information criterion after re duced form, anticipation of SPA, placebo
MALES FEMALES
Immediate recall Delayed recall Numeric ability  u@hcy Immediate recall Delayed recall Numeric apili  Fluency
Years since SPA 10285.084 10201.892 9768.525 16862, 11262.491 11531.770 11176.614 11398.528
Years since SPA-2 10286.599 10202.684 9769.247 31826 11263.305 11533.202 11179.668 11398.850
Years since SPA-4 10290.163 10204.053 9770.209 71638 11265.363 11535.901 11183.302 11399.202
Years since SPA-6 10294.292 10205.094 9771.049 noa7r 11267.581 11537.914 11186.161 11399.761
Years since SPA-8 10296.845 10205.420 9777.469 61840 11270.040 11540.714 11187.025 11399.970
Years since SPA-10 10298.541 10205.015 9783.792 781985 11272.020 11543.251 11186.639 11399.952
Table 3.A2: Akaike’s information criterion after re duced form, posticipation of SPA, placebo
MALES FEMALES
Immediate recall Delayed recall Numeric ability  u&hcy Immediate recall Delayed recall Numeric apili  Fluency
Years since SPA 10285.084 10201.892 9768.525 16862 11262.491 11531.770 11176.614 11398.528
Years since SPA+1 10285.434 10202.033 9768.041 21038 11262.837 11532.272 11177.998 11398.689
Years since SPA+2 10286.599 10202.684 9769.247 31826 11263.305 11533.202 11179.668 11398.850
Years since SPA+3 10287.956 10203.076 9769.887 51028 11264.180 11534.439 11181.483 11398.997
Years since SPA+4 10290.163 10204.053 9770.209 71638 11265.363 11535.901 11183.302 11399.202
Years since SPA+5 10292.296 10204.624 9769.525 046 11266.624 11537.100 11185.054 11399.525
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Table 3.A3: IV estimates excluding people who reted before reaching state pension age

MALE FEMALE
(1) () () (4) (5) (6) (1) (8)
Immediate recall Delayed recall Numeric ability  uéhcy Immediate recall Delayed recall Numeric apili Fluency
Age -0.019” -0.022” 0.010° -0.010 -0.011 -0.008 0.011 -0.011
(0.004) (0.004) (0.004) (0.004) (0.005) (0.005) (0.005) (0.005)
Years since retirement -0.030 0.006 -0.088" -0.070° -0.039 -0.053" -0.034 -0.011
(0.035) (0.033) (0.033) (0.033) (0.020) (0.020) (0.019) (0.019)
Low qualification -0.485 -0.387" -0.624" -0.298" -0.461" -0.389" -0.530" -0.401"
(0.042) (0.042) (0.041) (0.044) (0.038) (0.038) (0.036) (0.037)
Routine job -0.223 -0.183" -0.378" -0.228" -0.366" -0.285" -0.531" -0.319"
(0.049) (0.048) (0.051) (0.051) (0.063) (0.062) (0.059) (0.055)
Lives with partner 0.083 0.020 0.168" 0.186" 0.017 0.032 0.096" 0.116”
(0.046) (0.044) (0.043) (0.045) (0.035) (0.036) (0.035) (0.036)
Good health 0.202 0.182" 0.193" 0.206" 0.209” 0.222" 0.224" 0.155"
(0.048) (0.045) (0.047) (0.046) (0.044) (0.043) (0.045) (0.041)
Northern Ireland -0.136 0.077 0.304” -0.232 -0.063 0.041 0.151 -0.390"
(0.098) (0.092) (0.074) (0.103) (0.084) (0.086) (0.077) (0.088)
Wales 0.014 -0.141 -0.037 -0.261" -0.184" -0.231" -0.165 -0.309"
(0.069) (0.080) (0.075) (0.069) (0.076) (0.072) (0.079) (0.063)
Scotland -0.028 -0.018 0.044 0.005 -0.039 0.014 0.108 -0.219"
(0.061) (0.060) (0.060) (0.067) (0.061) (0.059) (0.060) (0.058)
_cons 0.012 0.040 0.087 -0.048 0.200™ 0.148" -0.327" 0.064
(0.065) (0.062) (0.062) (0.063) (0.054) (0.055) (0.056) (0.054)
N 2916 2916 2916 2916 3554 3554 3554 3554

Robust standard errors in parenthesess 0.10,”

p<0.05  p<0.01
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Table 3.A4: IV estimates including intercept and sipe effect of retirement on cognitive abilities

MALES FEMALES

(1) () () (4) (5) (6) (1) (8)
Immediate recall Delayed recall Numeric ability  uéhcy Immediate recall Delayed recall Numeric apili Fluency

Age -0.006 -0.017 0.027 -0.002 -0.004 -0.000 0.014 -0.011
(0.010) (0.009) (0.009) (0.010) (0.008) (0.008) (0.008) (0.008)

Retired 0.117 0.183 0.211 0.226 0.045 0.017 0.160 0.118
(0.349) (0.326) (0.325) (0.321) (0.175) (0.181) (0.175) (0.170)

Years since retirement -0.079 -0.049 -0.105" -0.095" -0.043" -0.049" -0.050™ -0.022
(0.037) (0.034) (0.035) (0.034) (0.016) (0.016) (0.016) (0.015)

Low qualification -0.483 -0.382" -0.644" -0.305" -0.445" -0.383" -0.553" -0.408"
(0.039) (0.037) (0.039) (0.040) (0.035) (0.035) (0.033) (0.034)

Routine job -0.233 -0.188" -0.398" -0.255"7 -0.366" -0.296" -0.533" -0.312"
(0.047) (0.045) (0.048) (0.047) (0.058) (0.058) (0.054) (0.050)

Lives with partner 0.081 0.042 0.198" 0.171" 0.031 0.049 0.100” 0.087"
(0.042) (0.039) (0.040) (0.042) (0.032) (0.033) (0.032) (0.033)

Good health 0.240 0.199" 0.217" 0.190" 0.200" 0.214" 0.203" 0.159"
(0.043) (0.040) (0.043) (0.042) (0.040) (0.040) (0.041) (0.038)

Northern Ireland -0.111 0.061 0.216" -0.261" -0.033 0.063 0.171 -0.366"
(0.089) (0.081) (0.074) (0.092) (0.081) (0.084) (0.074) (0.084)

Wales 0.005 -0.133 -0.098 -0.267" -0.175" -0.233" -0.135 -0.285"
(0.062) (0.070) (0.070) (0.063) (0.067) (0.066) (0.069) (0.056)

Scotland -0.025 0.013 0.014 0.002 -0.048 0.009 0.129 -0.199"
(0.054) (0.053) (0.054) (0.061) (0.054) (0.054) (0.053) (0.052)

_cons -0.048 0.007 -0.004 -0.027 0.189" 0.135 -0.339" 0.088
(0.063) (0.061) (0.062) (0.063) (0.053) (0.054) (0.055) (0.054)

N 3746 3746 3746 3746 4190 4190 4190 4190

Robust standard errors in parenthesess 0.10,” p< 0.05,” p<0.01
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Table 3.A5: IV estimates including intercept and sipe effect of retirement on cognitive abilities, ratine versus non routine occupations

NON ROUTINE OCCUPATIONS

ROUTINE OCCUPATIONS

1) (2 (3 (4) (%) (6) (7) (8)
Immediate recall Delayed recall Numeric ability  uéhcy Immediate recall Delayed recall Numeric apili Fluency

Age -0.006 -0.011 0.017"7 -0.006 -0.015 -0.016 0.014 -0.010
(0.007) (0.007) (0.006) (0.007) (0.013) (0.013) (0.014) (0.014)

Retired -0.121 0.014 0.012 -0.054 0.219 0.379 -0.140 -0.060
(0.184) (0.183) (0.171) (0.177) (0.307) (0.278) (0.327) (0.253)

Years since retirement -0.027 -0.033" -0.044" -0.026 -0.031 -0.046 -0.004 0.031
(0.017) (0.017) (0.015) (0.016) (0.043) (0.040) (0.045) (0.034)

Male -0.216° -0.245" 0.399" 0.024 -0.044 -0.108 0.547" 0.196"
(0.023) (0.024) (0.023) (0.025) (0.077) (0.074) (0.074) (0.069)

Low qualification -0.473 -0.381" -0.597" -0.353"7 -0.388" -0.416" -0.540" -0.347"
(0.028) (0.027) (0.026) (0.028) (0.070) (0.069) (0.070) (0.067)

Lives with partner 0.057 0.058 0.127" 0.129" -0.002 -0.039 0.207” 0.053
(0.027) (0.027) (0.026) (0.028) (0.076) (0.075) (0.080) (0.073)

Good health 0.279 0.219” 0.237" 0.204™ 0.197" 0.164" 0.125 0.047
(0.031) (0.031) (0.032) (0.031) (0.080) (0.076) (0.079) (0.070)

Northern Ireland -0.105 0.039 0.155" -0.318" 0.114 0.245 0.320 -0.467"
(0.062) (0.062) (0.055) (0.066) (0.211) (0.156) (0.199) (0.197)

Wales -0.069 -0.153" -0.094 -0.268" -0.215 -0.387" -0.217 -0.241"
(0.049) (0.051) (0.052) (0.046) (0.128) (0.137) (0.152) (0.109)

Scotland -0.031 0.015 0.075 -0.093" -0.079 -0.013 0.039 -0.185"
(0.041) (0.041) (0.040) (0.044) (0.103) (0.097) (0.106) (0.085)

_cons 0.197 0.190” -0.362" 0.011 -0.179 -0.020 -0.896" -0.240°
(0.043) (0.042) (0.042) (0.043) (0.116) (0.120) (0.118) (0.112)

N 7034 7034 7034 7034 902 902 902 902

Robust standard errors in parenthesess 0.10,” p< 0.05,” p<0.01
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Table 3.A6: IV estimates with people aged 50 to 80

MALE FEMALE
(1) () () (4) (5) (6) (1) (8)
Immediate recall Delayed recall Numeric ability  uéhcy Immediate recall Delayed recall Numeric apili Fluency
Age -0.008 -0.010° 0.016~ -0.006 -0.003 -0.002 0.016~ -0.006
(0.004) (0.004) (0.004) (0.004) (0.004) (0.005) (0.005) (0.005)
Years since retirement -0.047 -0.043" -0.048" -0.038" -0.037" -0.041" -0.033" -0.021"
(0.008) (0.007) (0.007) (0.008) (0.007) (0.007) (0.007) (0.007)
Low qualification -0.414 -0.339" -0.595" -0.277" -0.402" -0.344" -0.523" -0.403"
(0.032) (0.030) (0.032) (0.033) (0.030) (0.031) (0.029) (0.029)
Routine job -0.226 -0.189" -0.399" -0.240" -0.298" -0.247" -0.489" -0.244"
(0.039) (0.038) (0.042) (0.039) (0.049) (0.048) (0.045) (0.041)
Lives with partner 0.068 0.025 0.206" 0.157" 0.027 0.022 0.084" 0.087"
(0.035) (0.033) (0.035) (0.035) (0.028) (0.029) (0.028) (0.028)
Good health 0.252 0.184" 0.233"7 0.216" 0.211" 0.208" 0.189" 0.154"
(0.034) (0.033) (0.036) (0.034) (0.034) (0.034) (0.034) (0.032)
Northern Ireland -0.052 0.102 0.185" -0.289" -0.077 0.012 0.102 -0.336"
(0.070) (0.067) (0.067) (0.075) (0.070) (0.073) (0.069) (0.073)
Wales -0.026 -0.110 -0.064 -0.249" -0.127 -0.209" -0.148 -0.261"
(0.054) (0.060) (0.059) (0.054) (0.057) (0.055) (0.059) (0.049)
Scotland -0.027 0.017 0.058 -0.017 -0.064 0.004 0.103" -0.185"
(0.047) (0.047) (0.049) (0.053) (0.049) (0.048) (0.046) (0.045)
_cons 0.093 0.139” 0.063 0.092 0.301" 0.287" -0.244" 0.182"
(0.052) (0.049) (0.052) (0.053) (0.045) (0.046) (0.047) (0.046)
N 4798 4798 4798 4798 5169 5169 5169 5169

Robust standard errors in parenthesess 0.10,” p< 0.05,” p<0.01
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MALES FEMALES
(1) () () (4) (5) (6) (1) (8)
Immediate recall Delayed recall Numeric ability  uéhcy Immediate recall Delayed recall Numeric apili Fluency
Age -0.003 -0.012° 0.027" 0.004 -0.003 0.000 0.019” -0.008
(0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
Years since retirement -0.070 -0.036 -0.090" -0.079" -0.041" -0.049" -0.041" -0.016
(0.020) (0.019) (0.019) (0.019) (0.013) (0.013) (0.013) (0.013)
Low qualification -0.507 -0.403" -0.667" -0.326" -0.461" -0.400" -0.569" -0.420"
(0.039) (0.037) (0.038) (0.040) (0.035) (0.036) (0.033) (0.034)
Routine job -0.243 -0.197" -0.407" -0.263" -0.388" -0.319" -0.555" -0.329"
(0.047) (0.045) (0.048) (0.047) (0.058) (0.058) (0.054) (0.050)
Lives with partner 0.092 0.050 0.207" 0.178" 0.047 0.066 0.116" 0.100™
(0.042) (0.040) (0.040) (0.042) (0.032) (0.033) (0.032) (0.033)
Northern Ireland -0.107 0.063 0.2127 -0.261" -0.028 0.069 0.172° -0.365"
(0.089) (0.080) (0.072) (0.092) (0.080) (0.083) (0.075) (0.084)
Wales -0.008 -0.143 -0.110 -0.277" -0.182" -0.240" -0.145 -0.293"
(0.062) (0.070) (0.070) (0.063) (0.067) (0.065) (0.069) (0.056)
Scotland -0.025 0.013 0.015 0.003 -0.039 0.019 0.139" -0.191"
(0.054) (0.054) (0.053) (0.061) (0.055) (0.054) (0.053) (0.052)
_cons 0.140 0.156" 0.158" 0.113 0.345" 0.305" -0.189" 0.206"
(0.052) (0.050) (0.050) (0.053) (0.043) (0.045) (0.045) (0.047)
N 3746 3746 3746 3746 4190 4190 4190 4190

Robust standard errors in parenthesess 0.10,” p < 0.05,” p<0.01
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Table 3.A8: Different age specifications, 1V-Estimges, male

Immediate recall Delayed recall Numeric ability uéhcy
(€Y) (2 3 4) ) (6) (1) (8 9 (10 (11) (12)
Age -0.003 -0.056 -0.017 -0.057" 0.028" 0.013 0.004 -0.056
(0.006) (0.029) (0.006) (0.027) (0.006) (0.025) (0.006) (0.030)
Years since ret. -0.070 -0.238" -0.123" -0.035 -0.178 -0.091 -0.089" -0.137 -0.044 -0.078" -0.271 -0.091
(0.020) (0.118) (0.055) (0.019) (0.105) (0.049) (0.019) (0.096) (0.044) (0.019) (0.121) (0.049)
Age*Age/10 0.050 0.042 0.014 0.057
(0.030) (0.028) (0.025) (0.031)
53-55 -0.069 -0.130 0.002 -0.088
(0.053) (0.056) (0.053) (0.059)
56-58 -0.106 -0.161" 0.126" -0.061
(0.057) (0.058) (0.053) (0.063)
59-61 -0.045 -0.140 0.193" -0.015
(0.068) (0.065) (0.060) (0.071)
62-64 0.046 -0.073 0.203" 0.049
(0.112) (0.103) (0.092) (0.104)
65-67 0.093 -0.033 0.257 0.076
(0.195) (0.179) (0.159) (0.173)
68-70 0.233 0.070 0.190 0.097
(0.323) (0.292) (0.258) (0.292)
low qualification -0.485" -0.529" -0.500" -0.385" -0.422" -0.400" -0.6477  -0.660"  -0.636" -0.309™ -0.359" -0.313"7
(0.039) (0.055) (0.043) (0.037) (0.049) (0.040) (0.038) (0.046) (0.040) (0.040) (0.057) (0.043)
routine job -0.23% -0.289" -0.250" -0.189" -0.236" -0.207" -0.398"  -0.414"  -0.384" -0.255" -0.320" -0.259"
(0.047) (0.065) (0.051) (0.045) (0.060) (0.048) (0.048) (0.057) (0.049) (0.047) (0.067) (0.050)
lives with partner 0.080 0.089 0.083 0.040 0.048 0.044 0.196" 0.199" 0.195" 0.169" 0.179" 0.176"
(0.042) (0.048) (0.043) (0.039) (0.044) (0.041) (0.040) (0.041) (0.039) (0.041) (0.050) (0.042)
Good health 0.240 0.184" 0.221" 0.198" 0.151" 0.178™ 0.216" 0.200™ 0.230" 0.190™ 0.126" 0.184"
(0.043) (0.062) (0.046) (0.040) (0.056) (0.043) (0.043) (0.055) (0.043) (0.042) (0.064) (0.045)
Northern Ireland -0.114 -0.070 -0.098 0.057 0.094 0.072 0.205" 0.218™ 0.195" -0.267" -0.216 -0.261"
(0.089) (0.107) (0.092) (0.080) (0.093) (0.083) (0.073) (0.078) (0.074) (0.091) (0.110) (0.093)
Wales 0.004 -0.046 -0.013 -0.133 -0.176" -0.153" -0.099 -0.113 -0.090 -0.267" -0.324" -0.275"
(0.062) (0.078) (0.065) (0.070) (0.081) (0.072) (0.070) (0.077) (0.070) (0.063) (0.083) (0.064)
Scotland -0.024 -0.008 -0.018 0.014 0.027 0.020 0.015 0.020 0.011 0.004 0.022 0.005
(0.054) (0.067) (0.057) (0.053) (0.063) (0.056) (0.053) (0.056) (0.052) (0.061) (0.074) (0.061)
_cons -0.056 0.107 0.002 -0.006 0.132 0.053 -0.019 0.027 0.041 -0.043 0.144 0.020
(0.061) (0.109) (0.066) (0.057) (0.100) (0.063) (0.059) (0.097) (0.062) (0.061) (0.113) (0.065)
N 3746 3746 3746 3746 3746 3746 3746 3746 3746 3746 3746 3746
AIC 10285.084 10286.385  10292.769 10201.892 102@2.5 10208.416| 9768.525 9769.237 9775.878  10462.66404631746  10471.657
BIC 10347.368 10354.898 10386.196 10264.176 10271.0 10301.842| 9830.810 9837.750 9869.305 10524.9495321258  10565.084

Robust standard errors in parentheses; AIC andf®I@ reduced form estimates;p < 0.10,” p < 0.05,

FEF

p<0.01
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Table 3.A9: Different age specifications, V- Estimtes, female

Immediate recall Delayed recall Numeric ability uéhcy
(€8] (2 3) (4) (5 (6) (1 (8 9 (10) (11) (12)
Age -0.003 0.003 0.000 0.005 0.019" 0.019 -0.008 -0.002
(0.006) (0.023) (0.006) (0.024) (0.006) (0.023) (0.006) (0.024)
Years since ret. -0.041 -0.026 -0.105™ -0.048" -0.035 -0.087" -0.040™ -0.040 -0.078" -0.015 -0.001 -0.056
(0.013) (0.066) (0.038) (0.013) (0.068) (0.037) (0.013) (0.067) (0.035) (0.013) (0.067) (0.035)
Age*Age/10 -0.006 -0.005 -0.000 -0.006
(0.024) (0.025) (0.024) (0.025)
53-55 -0.017 0.028 0.041 -0.024
(0.048) (0.051) (0.050) (0.053)
56-58 0.010 0.007 0.049 -0.052
(0.052) (0.055) (0.051) (0.053)
59-61 0.013 0.044 0.200™ -0.065
(0.059) (0.059) (0.059) (0.059)
62-64 0.114 0.106 0.317" 0.014
(0.115) (0.111) (0.106) (0.105)
65-67 0.295 0.232 0.524" 0.124
(0.195) (0.187) (0.181) (0.180)
68-70 0.455 0.305 0.572" 0.141
(0.299) (0.291) (0.278) (0.268)
low qualification -0.44%° -0.450™ -0.420" -0.383" -0.388" -0.369" -0.552" -0.552" -0.539" -0.408™ -0.413" -0.393"
(0.035) (0.042) (0.039) (0.035) (0.042) (0.039) (0.033) (0.041) (0.036) (0.034) (0.041) (0.037)
routine job -0.367 -0.362" -0.389" -0.296" -0.292" -0.309" -0.535" -0.535" -0.548" -0.313"7 -0.308" -0.326"
(0.058) (0.062) (0.062) (0.058) (0.062) (0.060) (0.054) (0.058) (0.056) (0.050) (0.054) (0.052)
Lives with 0.031 0.031 0.032 0.050 0.049 0.050 0.100" 0.1006" 0.101" 0.087" 0.087" 0.088™
partner (0.032) (0.032) (0.033) (0.033) (0.033) (0.034) (0.032) (0.032) (0.033) (0.033) (0.033) (0.033)
Good health 0.199 0.207" 0.167" 0.214" 0.221" 0.194" 0.200™ 0.200™ 0.182" 0.157" 0.165" 0.137"
(0.040) (0.053) (0.045) (0.040) (0.054) (0.044) (0.040) (0.056) (0.044) (0.037) (0.053) (0.040)
Northern Ireland -0.034 -0.035 -0.035 0.063 0.062 0.062 0.166" 0.166" 0.167 -0.369" -0.370" -0.370"
(0.081) (0.080) (0.083) (0.084) (0.083) (0.085) (0.074) (0.075) (0.075) (0.085) (0.085) (0.085)
Wales -0.177 -0.180" -0.162" -0.234" -0.237" -0.226" -0.139" -0.139" -0.131 -0.288" -0.292" -0.279"
(0.067) (0.068) (0.070) (0.065) (0.066) (0.068) (0.069) (0.071) (0.070) (0.056) (0.058) (0.057)
Scotland -0.048 -0.052 -0.032 0.009 0.005 0.018 0.129" 0.129" 0.140" -0.199" -0.203" -0.188"
(0.054) (0.057) (0.057) (0.054) (0.057) (0.055) (0.053) (0.056) (0.055) (0.052) (0.055) (0.053)
_cons 0.186° 0177 0.203" 0.134" 0.122 0.135° -0.349" -0.349" -0.297" 0.080 0.066 0.085
(0.052) (0.079) (0.056) (0.053) (0.080) (0.056) (0.053) (0.080) (0.057) (0.052) (0.080) (0.055)
N 4190 4190 4190 4190 4190 4190 4190 4190 4190 4190 4190 4190
AIC 11262.491 11264.129 11268.902 11531.770 11833.3 11539.676| 11176.614 11178.481 11175.095 11388.521400.394  11405.805
BIC 11325.896 11333.874 11364.008 11595.174 116@3.1 11634.783| 11240.018 11248.226 11270.202 11481.931470.139  11500.912

Robust standard errors in parentheses; AIC andf®I@ reduced form estimates;p < 0.10,” p < 0.05,

FEF

p<0.01



Conclusions

This thesis has investigated three topics in tleéd fof labour economics. In addition to its
academic and policy interest, each chapter haysethh theme related to a specific phase of the
economic life of individuals: its beginning withheml leaving, its maturity with unemployment
scarring, and its end with retirement. The reminafethis section summarises the main findings

of each chapter and briefly discusses policy ingtians and possible extensions.

Chapter 1 shows that an association exists betleeahlabour market conditions and the school
leaving decisions of 16-years-old British studemé$onging to a less affluent socio-economic
background. In particular, we show that among sitsldrom home renting families, and

especially from social housing, a positive corielatexists between the probability of enrolling

in full-time post compulsory education and the logauth unemployment rate. Conversely, the
probability of remaining in education tends to @&ase with higher values of the local adult
unemployment rate. The association is explainedrgyments related to the opportunity cost of
schooling, and to the discouragement caused bil anfdne expected return of education when
adult unemployment is high. Factors such as pdreastes for education and social norms,
which are associated with belonging to a higheroseconomic background, are likely to justify

why students from better-off families tend to enmib post-compulsory education irrespectively

of labour market conditions.

Chapter 2 illustrates how unemployment experiecoaspromise the re-employability of British
workers, a phenomenon known as “scarring effeatn&mployment”. Focusing on the last two
decades, and in particular on the Great Recess®find that unemployment scarring follows a
counter cyclical pattern, with the estimated trtetes dependence shown to be larger during

downturns. Job crowding arguments explain the awryclicality of unemployment scarring.
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The results also show that both in the early 200@$ during the Great Recession youths have

been those affected the most by state dependemcezmployment incidence.

Chapter 3 investigates how retirement affects thgnitive abilities of British older workers.
Consistent with the “use it or lose” hypothesisg thnalysis suggests that retirement has a
negative impact on the cognitive capital of botHesand females as it worsens the natural age-
related cognitive decline. Our findings also highti the presence of heterogeneity in the
negative effect of retirement across job typeshwitomen performing routine occupations

experiencing a significantly smaller retirementtndd decline in their cognitive functions.

The thesis allows some thoughts relevant from &ypqlerspective. Chapter 1 shows that the
young people from a less affluent socio-economickgeund are not only less likely than
youths from better-off families to participate iarther education, but also more sensible to
arguments related to the opportunity cost and #regived returns of schooling. From a policy
perspective, as labour markets recover following @reat Recession, measures should be
implemented to keep education an attractive praspaong less socio-economically advantaged
students. As well as from a reduction in the digead the opportunity costs of post-compulsory
education, participation among students from |dfisemt socio-economic background could
benefit from interventions which raise the percdiveturn of schooling, such as information
campaigns highlighting the real benefits of edwatiPromoting participation in further
education among students from a less affluent farbdckground would contribute to an
increase in the stock of human capital in the engnowvith beneficial effects both in terms of

economic growth and social mobility.

Chapter 2 finds that unemployment experiences fsignitly compromise workers re-
employability, especially during recessions. Fromo#icy perspective, the finding implies that

measures which cushion unemployment in short temnlikely to be beneficial also for the
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longer term employment perspectives of workers. @dwer, as job crowding significantly
affects employability during downturns, adjustirfze tpublic interventions in favour of the
unemployed to the severity of the labour marketdatmms could be not only beneficial for the
their short term well-being, but also favour betjemlity job matches and hence reducing the

unemployment risk in the longer term.

Chapter 3 highlights the importance of maintairengognitively active lifestyle after retirement
occurs. Given the correlation between cognitivecfiams and other dimensions of health, the
benefits deriving from encouraging older peopléeatce part in cognitively stimulating activities
after leaving employment could extend well beyohelirt cognitive functions. Although more
evidence is needed to frame interventions, sucliviges could be provided by local

communities under the guidance of professionatkerfield of cognitive functions.

The research contained in this thesis can berrefit fa number of extensions. With respect to
Chapter 1, the analysis could be extended by fiagton the role of wages as well as that of
unemployment rates. Additionally, policy intervams could benefit from a better
disentanglement of the role of family aspiratior@ that of financial constraints in affecting
school leaving decisions. The process is howevenptioated by the correlation between
aspirations, family socio-economic background anddwing constraints. Changes in family
economic circumstances which do not affect famsgpi@ations, or policy intervention such as
modification of minimum wages for youths, could tdrute to overcome the identification
issues. The analysis contained in Chapter 2 coaldxtended by taking into account duration
dependence as well as state dependence. The extengbuld allow to better study the causes
of unemployment scarring and, consequently, betterm policy interventions. Finally, the
employment of panel data would improve the analgsigtained in Chapter 3. Panel data would
in fact allow making use of instrumental variablkeshniques additionally controlling for

individual unobserved heterogeneity trough fixeeeh.

158



Bibliography

Acemoglu, D. (1995) “Public policy in a model ofnig-term unemploymentfconomica 62,
161-178

Adam, S., Bonsang, E., Germain, S. and Perelmaf2087) “Retirement and cognitive reserve:
A stochastic frontier approach applied to surveiatJ&CREPP Working Paper 2007/04

Andrews, M. and Bradley, S. (1997) “Modelling thartsition from school and the demand for
training in the United Kingdom'E.conomica64, 387-413

Anger, S. and Heineck, G. (2010) “Do smart pareaitse smart children? The intergenerational
transmission of cognitive abilitiesJpurnal of Population Economic23(3), 1105-1132

Arulampalam, W. (2001) “Is unemployment really sowy? Effect of unemployment
experiences on wages'he Economic Journall11l, 585-606

Arulampalam, W. (2002) “State dependence in uneympént incidence: evidence for British
men revisited”, IZA DP No. 630

Arulampalam, W., Booth, A. L., and Taylor M. P. @) “Unemployment persistencedxford
Economic Papers2, 24-50

Arulampalam, W. and Stewart, M. B. (2009) “Sim@di implementation of the Heckman
estimator of the dynamic probit model and a congoeriwith alternative estimators”,
Oxford bulletin of economics and statistiz4(5), 659-681

Ayllon, S. (2013) “Unemployment persistence: notlyostigma but discouragement too”,
Applied Economics Letter20(1), 67-71

Banks, J. and Oldfield, Z. (2007) “Understandinggiens: cognitive function, numerical ability
and retirement savingFiscal Studies120, F381-F410

Becker, G. S. (1962) “Investment in human capiatheoretical analysis’Journal of Political
Economy70(5), 9-49

Bell, D. N. F. and Blanchflower D. G. (2011a) “Ybuinemployment in Europe and the United
States”, IZA DP No. 5673

Bell, D. N. F. and Blanchflower D. G. (2011b) “Yaypeople and the Great RecessiddXford
Review of Economic Polic27(2), 241-267

Belley, P. and Lochner, L. (2007) “The changingeradf family income and ability in
determining educational achievemer®urnal of Human Capitall(1), 37-89

Behncke, S. (2012) “Does retirement trigger ill €2’ Health Economics21(3), 282-300

Ben-Porath, Y. (1967) “The production of human tapnd the life cycle of earningsiournal
of Political Economy28(2), 143-170

159



Biewen, M. and Steffes, S. (2010). “Unemploymentsistence: Is there evidence for stigma
effects?”,Economics Lettersl06, 188-190

Bjorklund, A., Jantti, M. and Solon, G. (2007) “Ne¢ and nurture in the intergenerational
transmission of socioeconomic status: evidence feovadish children and the biological
and rearing parentsThe B.E. Journal of Economic Analysis and Poli&2)

Black, S.E., Devereux, P.J. and Salvanes, K.G.qRODife father, like son? A note on the
intergenerational transmission of I1Q scoré&xpnomics Lettersl05(1), 138-140

Blanchard, O. J. and Diamond, P. (1994) “Rankingeraployment duration, and wages”,
Review of Economic Studjé€d (3), 417-434

Blanden, J. and Gregg, P. (2004) “Family income addcational attainment. a review of
approaches and evidence for Britai@%ford Review Economics Poli0 (2): 245-263

Blundell, R., Meghir, C. and Smith, S. (2002) “Pensincentives and the pattern of early
retirement”,The Economic Journall12

Boheim, R. and Taylor, M. P. (2002) “The search daccess: do the unemployed find stable
employment?”Labour Economics9, 717-735

Bonsang, E., Adam, S. and Perelman, S. (2012) “Det@ement affect cognitive functioning?”,
Journal of Health Economic8]1, 490-501

Bound, J. and T. Waidmann (2007) “Estimating thelHeEffects of Retirements”, Working
Papers wp168, University of Michigan, Michigan Rathent Research Center

Bozio, A., Crawford R. and Tetlow, G. (2010) “Thistbry of state pensions in the UK: 1948-
20107, IFS briefing note BN105

Brand J. E. and Xie, Y. (2010) “Who benefits mosini college? Evidence for negative
selection in heterogeneous economic returns tcehiglucation”’ American Sociological
Review 75(2), 273-302

Burgess, S., Propper, A., Rees, H., Shearer A.320lhe class of 1981: the effects of early
career unemployment on subsequent unemploymentierpes”, Labour Economics
10, 291-309

Cameron, S.V. and Heckman J. J. (2001) “The dymamfceducational attainment for black,
hispanic, and white malesJpurnal of Political Economy109 (3), 455-499

Cameron, S.V. and Taber C., (2004) “Estimation @dicational borrowing constraints using
returns to schooling’Journal of Political Economyl12 (1), 132-182

Card, D. and Lemieux, T. (2001) “Dropout and emnaht trends in the postwar period: what
went wrong in the 1970s?” in J. Gruber (e®i)sky Behavior among Youths: An
Economic AnalysisChicago: University of Chicago Press

Carneiro, P. and Heckman, J. J. (2002) “The evidesrt credit constraints in post-secondary
schooling”, The Economic Journall12, 705-734

160



Cappellari, L. and Jenkins S. P. (2008) “Estimatingy Pay Transition Probabilities Accounting
for Endogenous Selection Mechanismdurnal of the Royal Statistical Society. Series
C (Applied Statisticsb7(2), 165-186

Casquel, E. and Uriel, E. (2009) “The determinawftgpost-compulsory education in Spain”
Applied Economics Letter$6, 399-404

Chamberlain, G. (1984). “Panel data” in: Z. Griksh& M. D. Intriligator (ed.)Handbook of
Econometricsedition 1, Volume 2, Chapter 22, 1247-1318

Chevalier, A., Harmon, C. P., O'Sullivan, V., ancaMér, 1. (2005) “The impact of parental
income and education on the schooling of theirdrbit”, IZA DP No. 1496

Chowdry, H., Crawford, C. and Goodman, A. (2011héTrole of attitudes and behaviours in
explaining socio-economic differences at age 1@hgitudinal and Life Course Studjes
2 (1), 59-76

Chowdry, H., Crawford, C., Dearden, L., Goodman, &d Vignoles, A. (2013) “Widening
participation in higher education: analysis usimied administrative dataJournal of
the Royal Statistical Society: Series A (StatisticSociety) 176(2), 431-457

Clark, A. E., Georgellis, Y. and Sanfey P. (200%céarring: the psychological impact of past
unemployment’Economica68, 221-241

Clark, D. (2011) “Do recessions keep students lmost? The impact of youth unemployment on
enrolment in post-compulsory education in Englaftonomica 78, 523-545

Cockx B. and Picchio M. (2013) “Scarring effects reimaining unemployed for long-term
unemployed school-leaversJpurnal of the Royal Statistical Society: SerieslA6(4),
951-980

Coe, N. B., Von Gaudecker H.-M., Lindeboom, M. akidurer J. (2012) “The effect of
retirement on cognitive functioningHealth Economics21, 913-927

Coe, N. B. and Zamarro, G. (2011) “Retirement affem health in Europedournal of Health
Economics30, 77-86

Crépon, B., Duflo, E., Gurgand, M., Rathelot, RnidaZamora, P. (2013) “Do labor market
policies have displacement effects? Evidence frottustered randomized experiment”,
The Quarterly Journal of Economick28(2), 531-580

Dearden, L., Emmerson, C., Frayne, C. and Meghi(2G09) “Conditional cash transfers and
school dropout ratesThe Journal of Human Resourcdd4(4), 827-857.

Deary, 1. J. (2012) “IntelligenceAnnual Review of Psycholggy3, 453-482

Department for Work and Pensions (2013) “State ipens age timetable”
https://www.gov.uk/government/publications/stat@&gen-age-timetable

Dietz, R.D. and Haurin D.R. (2003) “The social apdvate micro-level consequences of
homeownership”Journal of Urban Economi¢c$4, 401-450

161



Duncan, O., Featherman, D. and Duncan, B. (19%Bcioeconomic background and
achievementNew York: Seminar Press.

Edin, P. A., and Gustavsson, M. (2008) “Time outnairk and skill depreciation”industrial
and Labor Relations Review63-180

Eliason, M. and Storrie D. (2006) “Lasting or ldtscars? Swedish evidence on the toaign
effects of job displacementJpurnal of Labor Economi¢c24(4), 831-856

Ermisch, J., Francesconi, M. and Pevalin, D. (20QLltcomes for children in poverty
Department for Work and Pensions Research Rep8rtlEeds: CDS

Green, R. K. and White, M. J., (1997) “Measuring tBenefits of Homeowning: Effects on
Children”,Journal of Urban Economicgll, 441-461

Gregg, P. (2001) “The impact of youth unemploymentadult unemployment in the NCDS”,
The Economic Journall11 (November), 626-653

Gregg, P., and Wadsworth, J. (2010) “Unemploymend anactivity in the 2008-2009
recession”Economic & Labour Market Review(8), 44-50

Gregg, P and Washbrook, E. (2011) “The role otwatés and behaviours in explaining socio-
economic differences in attainment at age 110ngitudinal and Life Course Studjes
2(1), 41-58

Gregory, M. and Jukes, R. (2001) “Unemployment sumlosequent earnings: estimating scarring
among British men 1984-94The Economic Journalll (November), 607-625

Gustafsson, J.-E. (1984) “A unifying model for tlstructure of Intellectual Abilities”,
Intelligence 8, 179-203

Heckman, J. J. (1981a) “Heterogeneity and stateertgnce”, in Rosen S. (edJtudies in
Labor Markets Chicago Press, Chicago, IL

Heckman, J. J. (1981b). “The incidental paramefensblem and the problem of initial
conditions in estimating a discrete time-discrettadstochastic process”, in Manski C. F.
and McFadden D. (eds)gtructural Analysis of Discrete Data with Econorieetr
Applications MIT Press, Cambridge, MA, 114-178

Heckman, J. and Borjas G. (1980) “Does unemploymesise future unemployment?
Definitions, questions and answers from a contisutme model of heterogeneity and
state dependenceEconomica47, 247-283

Horn, J. L., and Cattell, R. B. (1966) “Refinemand test of the theory of fluid and crystallized
general intelligencesJournal of educational psychology7(5), 253

Huang, J., Guo, B., Kim, Y. and Sherraden, M. (30®arental income, assets, borrowing
constraints and children’s post-secondary educati@hildren and Youth Services
Review 32, 585-594

Jenkins, S. P. (2013) “On state dependence: a foasewo handed economists”, LASER
Discussion Papers, 77

162



Johnston, D. W. and Lee, W.-S. (2009) “Retiringtlte good life? The short-term effects of
retirement on health’Economics Letterg103), 8-11

Kalwij, A. (2004) “Unemployment experiences of ygummen: on the road to stable
employment?”Oxford Bulletin of Economics and Statisfi6§(2), 205-237

Kalwij, A. (2010) “Unemployment durations and thattern of duration dependence over the
business cycle of British male€Empirical Economics38, 429-456

Kane, T. J., (1996) “College cost, borrowing coaistis and the timing of college entry”,
Eastern Economic Journg?2(2), 181-194

Keane, M. P. and Wolpin, K. I. (1997) “The careecidions of young menJournal of Political
Economy105(3), 473-522

Khoo, S.T. and Ainley, J. (2003\ttitudes, Intentions and ParticipatiohSAY Research Report
No 41. Melbourne: ACER

Kodde, D. (1988) “Unemployment expectations and &untapital formation”,European
Economic Reviend2, 1645-1660

Knies, Gundi (ed.) (2014) Understanding Societyk-Hbusehold Longitudinal Study: Wave 1-
4, 2009-2013, User Manual. Colchester: Universitissex

Kroft, K., Lange, F., and Notowidigdo, M. J. (2013uration dependence and labor market
conditions: evidence from a field experimenthe Quarterly Journal of Economics
128(3), 1123-1167

Lochner, L. and Monge-Naranjo, A. (2011) “Crediinstraints in education”, NBER working
paper 17435

Lockwood, B. (1991) “Information externalities imet labour market and the duration of
unemployment’Review of Economic Studjés3, 733-753

Lovenheim, M. F., (2011) “The Effect of liquid hong wealth on college enrollmentlpurnal
of Labor Economic29 (4), 741-771

Machin, S., and Vignoles, A. (2004) “Educationaduality: the widening socieconomic gap”
Fiscal Studies25(2), 107-128

Mayer, S.E. (1997) “What money can’t buy: familycame and children’s life chances”
Cambridge, Mass.: Harvard University Press.

Mazzonna, F. and Peracchi, F. (2012) “Ageing, dbgmiabilities and retirementEuropean
Economic Reviewb6, 691-710

Mazzonna, F. and Peracchi, F. (2014) “Unhealthyamient?”, EIEF Working Paper 09/14

Mazzuco, S., Meggiolaro, S., Ongaro, F. and Toffglly. (2013) “Living arrangements and
cognitive decline among the elderly in Europe”, HRA®Grking Paper, No. 13-04

McFall, S. (Ed). (2013) Understanding Society — HKusehold Longitudinal Study: cognitive
ability measures. Colchester: University of Essex

163



McVicar, D. and Rice, P. (2001) “Participation mllftime further education in England and
Wales: an analysis of post-war trendS%ford Economic Paper$3, 47-56

Meschi, E., Swaffield, J. and Vignoles, A. (2011I)h¢ relative importance of local labour
market conditions and pupil attainment on post-caisgry schooling decisions”, IZA
Discussion Paper 6143

Michaillat, P. (2012) “Do matching frictions explaunemployment? Not in bad timesThe
American Economic Review02(4), 1721-1750

Micklewright, J. (1989) “Choice at sixteerEconomica56, 25-39

Micklewright, J., Pearson, M., and Smith S. (1990hemployment and early school leaving”,
The Economic Journall00(400), 163-169

Mroz, T. A. and Savage T. H. (2006) “The long-teeffiects of youth unemploymentThe
Journal of Human ResourcesLl (2), 259-293

Mundlak, Y. (1978) “On the pooling of time seriesdacross section dataEconometrica 46,
69-85

Nam Y. and Huang J. (2009) “Equal opportunity fdif? &Parental economic resources and
children’s educational attainmenChildren and Youth Services Revj&4, 625-634

Nordstréom Skan, O. (2004) “Scarring effects of finst labour market experience: A sibling
based analysis”, Institute for Labour Market PolEEyaluation (IFAU) Working Paper
2004:14

Office for National Statistics (ONS) (2007) “Labdorce survey user guide”, Vol. 1, ONS

Office for National Statistics. Socio-Economic BiMin and Northern Ireland Statistics and
Research Agency. Central Survey Unit (200&)arterly Labour Force Survey, April-
June, 1997 [computer file]. 2nd EditionColchester, Essex, UK Data Archive
[distributor], June 2008. SN: 5414

Office for National Statistics. Socio-Economic BiMin and Northern Ireland Statistics and
Research Agency. Central Survey Unit (200&warterly Labour Force Survey, April-
June, 1999 [computer file]. 2nd EditionColchester, Essex, UK Data Archive
[distributor], June 2008. SN: 5416

Office for National Statistics. Socio-Economic BiMin and Northern Ireland Statistics and
Research Agency. Central Survey Unit (2008 arterly Labour Force Survey, April-
June, 2001 [computer file]. 2nd EditionColchester, Essex, UK Data Archive
[distributor], July 2008. SN: 5418

Office for National Statistics. Socio-Economic BiMin and Northern Ireland Statistics and
Research Agency. Central Survey Unit (2008 arterly Labour Force Survey, April-
June, 2002 [computer file]. 2nd EditionColchester, Essex, UK Data Archive
[distributor], July 2008. SN: 5420

Office for National Statistics. Socio-Economic Bimin and Northern Ireland Statistics and
Research Agency. Central Survey Unit (200&)arterly Labour Force Survey, April-

164



Office

Office

Office

Office

June, 2003 [computer file]. 2nd EditionColchester, Essex, UK Data Archive
[distributor], July 2008. SN: 5422

for National Statistics. Socio-Economic BiMin and Northern Ireland Statistics and
Research Agency. Central Survey Unit (2008fuarterly Labour Force Survey, April-

June, 2004 [computer file]. 2nd EditionColchester, Essex, UK Data Archive
[distributor], July 2008. SN: 5424

for National Statistics. Social and Vitalagstics Division (2008a)Quarterly Labour
Force Survey, April-June, 1993 [computer fil€}olchester, Essex, UK Data Archive
[distributor], July 2008. SN: 5884

for National Statistics. Social and Vitala8stics Division (2008) Quarterly Labour
Force Survey, April-June, 1994 [computer fil€olchester, Essex, UK Data Archive
[distributor], July 2008. SN: 5880

for National Statistics. Social and Vitala8stics Division (2010)Quarterly Labour
Force Survey, April-June, 1992 [computer fil@hd Edition. Colchester, Essex, UK Data
Archive [distributor], April 2010. SN: 5887

Office for National Statistics. Social and Vitala8stics Division and Northern Ireland Statistics

and Research Agency (2008&puarterly Labour Force Survey, April-June, 1995
[computer file].Colchester, Essex, UK Data Archive [distributdijly 2008. SN: 5876

Office for National Statistics. Social and Vitak8stics Division and Northern Ireland Statistics

and Research Agency (2008WQpuarterly Labour Force Survey, April-June, 1996
[computer file].Colchester, Essex, UK Data Archive [distributdijly 2008. SN: 5872

Office for National Statistics. Social and Vitala8stics Division and Northern Ireland Statistics

and Research Agency (2008cQuarterly Labour Force Survey, April-June, 1998
[computer file].Colchester, Essex, UK Data Archive [distributdi]y 2008. SN: 5866

Office for National Statistics. Social and Vitak8stics Division and Northern Ireland Statistics

and Research Agency (2008dpuarterly Labour Force Survey, April-June, 2000
[computer file].Colchester, Essex, UK Data Archive [distributdijly 2008. SN: 5857

Office for National Statistics. Social and Vitala8stics Division and Northern Ireland Statistics

and Research Agency (2008e&)uarterly Labour Force Survey, April-June, 2005
[computer file]. 3rd Edition.Colchester, Essex, UK Data Archive [distributadjly
2008. SN: 5427

Office for National Statistics. Social and Vitala8stics Division and Northern Ireland Statistics

and Research Agency (2009Quarterly Labour Force Survey, April-June, 2006
[computer file]. 4th Edition.Colchester, Essex, UK Data Archive [distributaljjne
2009. SN: 5466

Office for National Statistics. Social and Vitak8stics Division and Northern Ireland Statistics

and Research Agency (2010&uarterly Labour Force Survey, April-June, 2007
[computer file]. 4th Edition.Colchester, Essex, UK Data Archive [distributdvjarch
2010. SN: 5715

165



Office for National Statistics. Social and Vitak8stics Division and Northern Ireland Statistics
and Research Agency (2010Wpuarterly Labour Force Survey, April-June, 2008
[computer file]. 3rd Edition.Colchester, Essex, UK Data Archive [distributdv]arch
2010. SN: 6013

Office of Population Censuses and Surveys. Soadiavey Division (2004),Labour Force
Survey, 1991 [computer file]. 4th EditiorColchester, Essex, UK Data Archive
[distributor], August 2004. SN: 2875

Omori, Y. (1997). “Stigma effects of nonemploymeriitonomic Inquiry 35(2), 394-416

Oreopoulos, P. and Dunn, R. (2013) “Information armllege access: evidence from a
randomised field experimentThe Scandinavian Journal of Economit45(1), 3-26

Orme, C. D. (1997) ‘The initial conditions probleand two-step estimation in discrete panel
data models’, unpublished paper, University of Master

Orme, C. D. (2001) “Two-step inference in dynamaminear panel data models”, unpublished
paper, University of Manchester

Petrongolo, B. and San Segundo, M. J. (2002) “S8tpgh at school at 16: the impact of labor
market conditions in SpainEconomics of Education Revigidl, 353-365

Pissarides, C. A. (1981) “Staying-on at school myland and Wales'Economica48, 345-363

Pissarides, C. A. (1992) “Loss of skill during undayment and the persistence of employment
shocks"The Quarterly Journal of Economjci07(4), 1371-1391

Pyper D. (2013) “Employment: retirement age”, HoauseCommons Library Briefing Paper
00961

Rampino, T. and Taylor, M. P. (2013) “Gender difieces in educational aspirations and
attitudes”, ISER Working Paper 2015-15

Rice, P. G. (1987) “The demand for post-compulseaycation in the UK and the effects of
educational maintenance allowancdstonomica465-475

Rice, P. (1999) “The Impact of local labour markatsinvestment in further education: evidence
from the England and Wales Youth Cohort Studidsiyrnal of Population Economigcs
12(2), 287-312.

Rohwedder, S. and Willis, R. J. (2010) “Mental natent”, The Journal of Economic
Perspectives24(1), 119-138

Salthouse, T. A. (2010) “Selective review of coytaging”, Journal of the International
Neuropsychological Society6, 754—-760

Salthouse, T. A. (2012) “Consequences of age-iklatgnitive declines”’Annual Review of
Psychology63, 201-226

Schaie, K. W., Willis, S. L. and Caskie G. |. L.Og) “The Seattle Longitudinal Study:
relationship between personality and cognitiomAging, Neuropsychology, and
Cognition 11, 2-3, 304-324

166



Sewell, W.H., Hauser, R.M. and Wolf, W.C. (198®e%, schooling and occupational status”,
American Journal of Sociolog$6(3), 551-583

Shavit, Y. and Blossfeld, H. (ed.) (199¢rsistent inequality: changing educational attaemn
in thirteen countriesColorado: Westview Press

Smith, J. P and Naylor, R. (2001) “Dropping outnfrauniversity: a statistical analysis of the
probability of withdrawal of UK university studefitsJournal of the Royal Statistical
Society: Series A (Statistics in Socieiyg4(2), 389-405

Stewart, M. B. (2007) “The interrelated dynamics ohemployment and low wage
employment” Journal of Applied Econometric82, 511-531

Strand, S. (2007Minority Ethnic Pupils in the Longitudinal Study ¥bung People in England
(LSYPE) Department of Children, Schools, and Familiesdaech Report 002

Taylor, Marcia Freed (ed.) with John Brice, NickdBuand Elaine Prentice-Lane (201®tish
Household Panel Survey User Manual Volume A: Iniobidn, Technical Report and
AppendicesColchester: University of Essex

Taylor, M. P. and Rampino, T. (2014) “Educationspigations and attitudes over the business
cycle”, Economica81l, 649-673

Turon, H. (2003) “Inflow composition, duration dewence and their impact on the
unemployment outflow rateQxford Bulletin of Economics and Statistié§(1), 31-47

University of Essex. Institute for Social and Ecomo Research (201paBritish Household
Panel Survey, Waves 1-18, 1991-2009:Edition. Colchester, Essex: UK Data Archive
[distributor]. July 2010. SN: 5151

University of Essex. Institute for Social and Econo Research (2010bRBritish Household
Panel Survey, Waves 1-18, 1991-2009: Conditionaless, Local Authority Districts
[computer file]. 3 Edition. Colchester, Essex: UK Data Archive [distributaijly 2010.
SN: 6027

University of Essex. Institute for Social and Ecomo Research, NatCen Social Research.
(2014a).Understanding Society: Waves 1-3, 2009-2012: Spéaiance Accesd ocal
Authority District [computer file]. 4th Edition. Colchester, Essex: UK Data Service
[distributor]. February 2014. SN: 6666

University of Essex. Institute for Social and Ecomo Research, NatCen Social Research.
(2014b). Understanding Society: Waves 1-4, 2009-2013: Spédé@nce AccessAth
Edition. November 2014. UK Data Service. SN: 6931

Whitfield, K. and Wilson, R. A. (1991) “Staying om full-time education: the educational
participation rate of 16-year-old€&conomica58, 391-404

Wooldridge, J.M. (2005) “Simple solutions to theitiad conditions problem in dynamic,
nonlinear panel data models with unobserved hetemity”, Journal of Applied
Econometrics20, 39-54

Wooldridge, J.M. (2008) "Inference for partial effe in nonlinear panel data models",
presentation at Summer North American Stata Usgmsup Meeting

167



