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Abstract

Over the previous three decades, technologicalressghas driven a shift in the
occupational structure of many countries, includimg UK. Some jobs are comprised
of a number of tasks which could be replaced bgrmation and communications
technology capital. These jobs are referred tooasine in the sense that the tasks
performed by workers in them tend to follow a seié instructions, which could be
replicated by an appropriately programmed machihés process is often referred to
as routinisation (Autor, Levy and Murnane 2003)ogd with the related phenomena
of polarisation, much of the discussion has beetherimplications of these changes
for wage inequality (Goos and Manning 2007, Autidgtz and Kearney 2006a).
However, changes in the occupational structure Ipatentially important effects on
mobility as well, but as yet these effects have lmetn rigorously analysed. With
improving upward mobility often mentioned as an &mb of successive
governments, it is important to establish what ibesr exists in order to devise
policies to overcome them.

One aspect of changes to mobility prospects caaxamined by looking at the labour
market outcomes of employees displaced by routinisaA key question is whether
these workers are able to move to well-paid notimeujobs, and if they are, what
factors contribute to this upward mobility? Usingtal from the National Child
Development Study (NCDS), this paper presents ailityolnalysis of these routine
workers between 1981 and 2004. As expected, pevibese the employment share
of routine jobs fell markedly across the entireremmy were periods which witnessed
increased mobility of routine workers towards bbtgh and low wage non-routine
jobs. The relationship between routinisation andbifity is mediated through the
gualification levels, specific skills and experieraf workers.






1. Introduction

Over the previous three decades, technologicalressghas driven a shift in the
occupational structure of many countries, includimg UK. Some jobs comprise of a
number of tasks which could be replaced by inforomatand communications
technology (ICT) capital. As the price of such tealogy falls, so too does
employment in these jobs. These jobs are refepeaastroutine in the sense that the
tasks performed by workers in them tend to followgegies of instructions, which
could be replicated by an appropriately programmmedhine. This process is often
referred to as routinisation (Autor, Levy and Muraa2003). Along with the related
phenomena of polarisation — which identifies rogtotcupations as mostly middle-
wage jobs — much of the discussion has been ombléications of these changes for
wage inequality (Autor, Katz and Kearney 2006a, $@nd Manning 2007).
However, changes in the occupational structure Ipatentially important effects on
mobility as well, but as yet these effects have lme¢n rigorously analysed. With
improving upward mobility often mentioned as an &mb of successive
governments, it is important to establish what ibesrexists in order to overcome
them.

There are numerous dimensions to the effect r@aiimn may have on
mobility. Established career paths may be affettgdhe decline in middle-wage
routine occupations, with workers struggling to mayp to that level as the number of
jobs opportunities falls. This bottleneck could ateetwo segments of jobs, with
vacancies of well-paid, high skill jobs above thettleneck being filled with
increasingly well-qualified new entrants ratherrthihrough the career progression of
older workers in less good jobs. A second aspethisfis to consider the mobility
(and limits to mobility) of routine job employeesplaced by routinisation. As firms’
demand for these routine workers declines, it @gintful to learn how the labour
market treats them afterwards. A key question igther these workers are able to
move to well-paid non-routine jobs, and if they,amnat factors contribute to this
upward mobility. This aspect of mobility is the tmcof this paper, by looking at
occupational transitions of these routine workeatsvieen 1981 and 2004.

The paper is arranged as follows. The next sedfisnusses a theoretical

framework for considering mobility in a routinisingbour market. This model



identifies the key factors which affect occupatiomability, including both changes

in the occupational structure and more generalecgregression. This model can be
seen as a benchmark against which the empiricallityadnalysis can be compared.
Discrepancies between the model and the data ngmestithe existence of barriers to
mobility not explained by differences in human talpiSection three describes the
methodology to analyse the destination of displasedkers using a longitudinal

dataset, described in section four. Section fives@nts the estimation results, which
are discussed and interpreted using some simplap@®a in section six. For the less
technically inclined, this latter section may befu$ to get an understanding of the
nature of the results without working through theoreometrics. Section seven

concludes and identifies directions for future ezsh.

2. A Model of Occupational Choice

Autor, Katz and Kearney (2006b) present a modehefeconomy where production
depends on the input of three types of labour +ratts routine and service — and
capital. Routine labour is a perfect substitutedapital in the production process, so
as it becomes cheaper, it drives down routine eynpémt and wages. Holmes (2011)
extends this model to include four types of labquofessional, managerial, routine
and service. This expands the abstract labour @atag Autor, Katz and Kearney’s
model to include managerial occupations and pradeak occupations, the latter
requiring accreditation or qualifications. This exded model considered here allows
for the possibility that routine workers can move high skill non-routine
occupations, which is not allowed in the originadel. Furthermore, it introduces the
possibility of career progression by considerindtiple time periods, so that workers
may develop experience which allows them to advambetter jobs as they get older.
Therefore, there are two forms of occupational nsawethe model: career mobility
and routinisation-driven mobility. Finally, the maldlooks at the experiences of
different generations of workers by allowing fomnentrants into the labour market.
The purpose of this section is not to completebtai the model, but to set out its
main implications for the mobility analysis condedtin this paper.

Workers differ in their levels of education attaierm — they may be either
university graduates, high school graduates or aiifeed. Individuals with higher

attainment are able to work in the better job$)ezibecause these jobs require higher



levels of skills developed through more educationbecause education acts as a
signal in a screening processes where the most iabkst in more education.
University graduates are able to supply their labéa either managerial or
professional occupations. High school graduatesplgupheir labour to either
managerial or routine occupations. Finally, the ualified are able to supply their
labour to either routine or service occupations.

Within each educational category, workers diffetheir productivity in each
occupation. This relative productivity can reflechumber of different dimensions.
First, it can represent differences in general dognabilities. For example, some
people may be innately better problem solvers, ngakihem more productive
managers, or better tool-handling skills, makingnthbetter process operatives (a
routine occupation). Second, individuals developatdities through experience that
allows for progression to better jobs, leadinghte treation of a career. For example,
working for a time in a workshop is considered Bsegy experience for promotion to
the position of shop foreman. This type of mobiligs introduced in a formal model
by Sicherman and Galor (1990). This is includedh@ model by allowing relative
productivity in better occupations to increase askers get older. Third, individuals
develop specific skills from working in a particulaccupation, where these skills are
only employable within that occupation. This isluded in the model by allowing
relative productivity of the job currently beingrfigmed to increase as the worker
spends more time in it.

Wages in each occupation are set per effective afniiabour input, so more
productive workers earn more for the same timetinjputhe absence of routinisation
(i.,e. with stable relative wage rates) mobility wbwe in the form of career
progression, as individuals becomes relatively npoogluctive in better occupations,
and as a result may move occupations as they det ol

A change in the relative wages of the differentupations alters supply
patterns and generates additional mobility. Formgda, an exogenous fall in the
wage of routine workers (caused, as in the cageutinisation, by a fall in the price
of ICT capital for which routine labour is subst#hle) would lead some unqualified

workers to move to service occupations while songh tschool graduates would

! Assuming that this effect outweighs the routineupation specific skill effect.



supply their labour to managerial wérlAssuming the service occupation has a lower
wage rate, those who make this move will have twveest relative productivity in
routine work. Moreover, assuming that the manabecaupation attracts a higher
wage rate, those that make this move would be thage the highest relative
productivity in managerial occupations. Therefdlee model predicts not only that
routinisation should increase mobility out of rotioccupations, but that these moves
are mitigated by a number of factors:

* Mobility from routine to managerial occupations slibbe more likely
with higher qualifications. Mobility from routinecoupations to service
occupations should be less likely with higher digtions.

* To the extent that older workers (with more labouarket experience)
become relatively more productive in better occigpat over time, then
everything else being equal, there will be more iltgbtowards
managerial occupations by older workers, and mouobility towards
service occupations by younger workers.

* To the extent that specific skills in routine ocatipns make workers
relatively more productive in those jobs, then gtheng else being equal,
there will be less mobility out of routine occupets by those with more
specific skills.

These final two points are connected to the worldofor and Dorn (2009),
who argue that routinisation affects generatiorfiedintly. Skill specificity makes
older workers less likely to move between occupatiand more likely to accept
falling wages, whilst young workers are less keembve into those in decline. This
has led to routine occupations ‘getting old’. Thed®al presented here allows for two
separate effects from aging through the developnoéniboth occupation-specific
skills and career-progressing experience. We cgytanight expect older workers to
have more specific experience in routine occupatidghan younger workers.
However, what this model shows is that, once yautrob for these specific skills, it
will be older (appropriately qualified) workers wlaoe more likely to leave routine
occupations.

In this paper, we test these different aspects ajility using a panel data set
which follows a cohort of UK workers through thédar market. A final implication
of this model is that, as a result of routinisatipatterns of mobility may differ across

generations. Younger workers will respond not dolyhe increasing relative wage of

2 This is the sort of occupational mobility that artpof the literature tends to focus on, whichtstar
with the assumption that changes in employer orgdbe when there is a shift in an individual's
information set or preferences, or the externablmbmarket environment, such that an alternative
occupation yields a higher expected lifetime wtilit



non-routine workers but also to the anticipatedefagrowth of wages in non-routine
occupations in the future. As a result, more yohigl school graduates will supply
their labour in the managerial occupation relatisethe young generation in the
previous period. These implications are not testetle present paper.

Going from the theoretical model to the data intrgs a number of additional
considerations. First, occupational choice may tisyn— that is, individuals do not
always make good matches and are not completedynmdd about their own relative
abilities. Thus, some mobility recorded in the datay capture this. However, there is
no reason to think that such mismatches will nerédgslead to more upward or
downward mobility, as individuals could mismatchbioth directions.

Second, there may be other transitions not sebypuhis model, for instance
from service occupations to managerial occupati®hs. model is highly conceptual
in the rankings of the four occupational categonelsereas it is perfectly plausible
that, for example, a manager of a shop may hav&eslonp from a customer service
occupation. Indeed, the huge growth in the managelass and the widening
definition of that occupation will blur some of tledear distinctions made in the
model. Equally, some occupations classed as ro(sumeh as a skilled craftsperson)
may initially have earned more than many managemafessionals, but the decline
in demand for these skills may have pushed themartsvthe middle of the
distribution. It is here that looking at both wamed occupational mobility may prove
useful — such a worker may exhibit little occupa#ib mobility but a significant
lowering of wage, or they may have changed occapdiut maintained a position in
the spectrum of wages, or they may have exhibitetility in both. All of these
outcomes are possible within the model set out aimés (2011). However, an

empirical analysis of wage mobility is outside loé tscope of this paper.

3. Methodology

As identified in our model, individuals may movetWeen occupational categories
due to career progression, rather than due toatisplent caused by routinisation.
Therefore, simply looking at the occupational mitypibf routine workers over time
may capture both those moving due to career mativait and those displaced by
routinisation. Ideally, we would compare two cohatudies, looking at the

probability of moving between different occupatibrtategories for a workforce



unaffected by routinisation, and one that entetrex labour market just as routine
occupations began to decline. However, an apprpgarly cohort study does not
exist in the UK.

As a result, this paper develops an alternativehadelogy. The factors
affecting transitions from routine occupations astimated using the logit model,
where the independent variables are education, if&peexperience and two
demographic variables (gender and race), running magression for each final
occupation group. As a final explanatory varialde measure of routinisation is
included for each of these periods. This final &ddito the model can, at least to an
extent, separate out occupation moves caused linisation and those caused by
general career progression.

Let Yj; be a dummy variable which takes value of 1 ifitidividuali is in the
given occupational grou at the end of periotl Then, the logit model specifies the
functional form of the probability distribution ovbelonging to a certain occupation
at the end of the periddas:

_ exp(a+pX, +fO+R) _ | .4
Pr(Yit _1|X“'Rt)1+exp(a+,8Xit +f(t)+6R) —|Og|t (a+/8Xit +f(t)+a:\)[)

Rearranging gives the log odds ratio, z, as a fifigaction for each individual i in
periodt:

z, =In Pri¥ =1[ X, R)
C P =1 R)

j=a+ﬂXit+f(t)+6R 1)
whereXj; is a vector of educational attainment, specificezignce and other personal
characteristics of individual(including any interaction terms)y periodt, the period
of transition, andR is a measure of routinisation (or the change e dbcupational
structure) in that period. The time period may ettie equation in a number of forms,
but the baseline model includes it as a lineardramd is interpreted as the

accumulation of career-progressing experience.

4. Data

This model is estimated using the National Child/&epment Study (NCDS). The
members of the NCDS study were all born in a simgéek in March 1958. Data has



been collected on these members in a series ofswalee most useful waves for
assessing labour market outcomes over a periodewloeitinisation has taken place
are between the fourth and seventh waves, tak&@8t, 1991, 1999-2000 and 2004-
5 respectively. The fourth wave is the first onketa after the school leaving age
(respondents were aged 23) and records early labatket experience. The seventh
wave was completed in 2004-5 (respondents were d@etl7), and has the most
recent data on wages, employment and educatig ptissible to construct an entire
working life history over this time period usingsp®wnses from all four waves,
including periods of employment, unemployment, -sefiployment and non-
participation for a number of reasons such as siskror further education. As with
all longitudinal studies, there is missing datae Bample size is around 12,000 for the
fourth wave, and around 10,000 for the seventh waf/evhich employment data is
available for a subset of these observations. duaser 5000 individuals report
employment data in both the fourth and seventh satugh this sample increases
if we look at those who were non-employed or un@ygd in one of the waves. The
data suggests five periods of transition for timalgsis: 1981-1986, 1986-1991, 1991-
1995, 1995-1999 and 1999-2004. These periods wewsea so that four of them
coincided with the actual survey years of the dataand the remainder (1986 and

1995) fell in the mid-point between two surveys.

4.1 Occupational mobility

Occupations of employment are measured using threwast available occupational
coding. One problem with doing this over a longigetof time is that the system of
coding occupations has changed three times sirg@. The 1981 wave uses the KOS
(Key Occupations for Statistical Purposes) systénplo title classification, which
categorises occupations within the 18 CODOT (Clasgion of Occupation and
Directory of Occupational Titles) major groups, iehihe 1991 and 1999 surveys use
SOC90 and the 2004 wave uses the most recent SIDCA@ssification. The
SOC2000 coding system of occupations has a fowl ldassification system, from
major group (first digit) to unit group (fourth diy To make data comparable
between 1981 and 2004, a conversion system wawvedetbetween KOS and
SOC2000 codes, using the descriptions of occupatiwavided for each group. The
conversion is not always perfect (see Holmes 20t @ fdiscussion). In some cases a
category in SOC2000 could apply to several categannder KOS (and vice versa)



and subjective judgements have been made. In sasescobservation have been
dropped because it was not possible to place on® B@le into a single SOC2000
code. Total exclusions on this basis account foA3% at the minor group (three-
digit) level for the 1981 survey. A similar conviers was created between SOC90
and SOC2000 These two classification systems had much moeglaw in terms of
the descriptions of each category. A conversion wasle from each SOC90
occupation to a 4-digit SOC2000 category, wherermjasons were on a similar level
of aggregation. These were then reduced into 3-dajegories which are used in the
analysis.

Each 3-digit category was assigned to one of tkedoscupational categories,
up from the four categories discussed in the modibis adds an intermediate
occupation category to the two high skill non-roatioccupations on the basis that
such occupations (including associate professioaats technicians) had different
entry requirements than professionals and poténtdifferent employment trends
than managerial occupations. Moreover, a smallgoaje for manual non-routine
occupations was added to distinguish this sortowf Wwage non-routine work from
service occupations.

The allocation between different occupational caties were based on the
wages (using average values from NCDS data in 9@l land 2004 waves),
description and change in employment share (usaigur Force Survey data). Aside
from a few obvious categories (such as those whiehclearly professional from the
descriptions), any occupation which experiencecedie in employment share is
considered to be a routine occupation. Lookindhatwages and descriptions is used
as a common sense check — all these occupatiomsnhialdle range wages and their
descriptions suggest the work involves administeator manual processes which
could be replaced by computer technology. The catioipal categories are shown in
Table Al.

4.2 Educational attainment

Across the four waves of the NCDS used in this paghere are numerous systems
for recording educational achievement, includingaded data on a wide range of
vocational courses which have declined in imporaimcrecent years. As a way to

bring all of this data together, the highest NVQuigglent level across time is

% Both conversions are available upon request.



recorded. Each individual has two educational variables highest NVQ level in
academic courses and a highest NVQ level in vocatioourses, with both ranging

from 0-5. The data is cleaned so that NVQ levelsalodecline over time.

4.3 Experience and specific skills

General experience is captured by age, or periadansition, which ranged from 1 to
5. Specific experience within a routine occupatisrincluded below using a scale
measure from 0 to 4. Each previous period addst@tieis measure if the individual
was in an routine occupation and the beginning thedend of that period. This is
likely to be a conservative measure of experiemcapgecific routine occupations,
however, it is significantly simpler than checkioger all employment histories and
counting the total number of years in routine oatigqms.

Specific experience and the time period are paditicorrelated, as would be
expected, with a correlation coefficient of 0.6¥¥ithin each period of transition,
there is sufficient variety in existing routine exgnce that issues relating to
multicollinearity would not be an immediate concefnaround 55% of the total

variance of specific experience is not accountedyoage.

4.4 Routinisation

The measure of routinisation comes from data froenltabour Force Survey (LFS).
Data on employment has been collected by the Lk&s1973 on a yearly basis until
1992, then on a quarterly basis. Wage data has &emitable from the LFS since
1993. The sample is much larger than any UK cobktutly, as it looks at around
60,000 households, leading to approximately 12G1E®MO000 individual
observations. Using these data, the measure oinisation in each of these time
periods is the changes in employment of routinaipations across the whole labour
market. Table A2 shows the change in the diffemtupational groups over each
period.

Routinisation had its largest effects in the 1a8880s and the early 2000s, and
had much less of an effect in the 1990s. The psooésoutinisation is assumed to
directly affect the employment share of routine kevs and is exogenous. It seems
sensible to look at decline rates rather than absotleclines — a 2% fall in

employment share will have a much larger effectosoupational mobility if the

* The full table of NVQ equivalent qualificationsrche found here: http://www.gos.gov.uk/497745/
docs/379399/428699/469541/qualificationsguidance



initial employment share was 4% than if it were 20%us, the routinisation variable

takes the following values:

Year 1981-86| 1986-91| 1991-95| 1995-99| 1999-2004
Period of transition, t 1 2 3 4 5

Change in employment share -4.30%]| -15.29%| -3.27%| -1.90% -6.27%
Rate of decline -6.55%| -24.91%| -7.09%| -4.44%| -15.32%
Routinisation 0.0655| 0.2491| 0.0709| 0.0444 0.1532

Source: LFS, own calculations

Periods of transition and routinisation are baretyrelated — they have a
correlation coefficient of -0.05 — which means wancbe confident that the
routinisation index will not capture any effects aareer progression when both are
included in the model. Thus, this method allows tbe mobility effects of
routinisation to be distinguished from those thatuld already occur over the
working life.

5. Results

51 The baseline estimation
The following equation is estimated based on (1):

Z, = a + B,FEMALE, + 8,NONWHITE, + 3,ACADEMIC, + BVOCATIONAL, +
JYPERIOD, + 4SPECIFIC, + BROUTINISATION +¢, )

Periods are stacked, sodenotes an individual-time period pair. The quediion
variables are dummies for each NVQ level, and dwsnior gender and race are
included. The period variable takes a values betviegnd 5. SPECIFIC is the routine
occupation specific experience variables respdgtiia@able A3 gives results for each
eventual destination occupation, displaying themested coefficients and their
significancé. The reference group is a white male with bottele8 vocational and
academic qualifications.

First, Table A3 shows that gender is a signifiganadictor of transitions from
routine occupations, except toward the professidfemen are more likely than men

to move into service or intermediate occupations, lbss likely than men to move

® Estimated coefficients in a non-linear model carb®interpreted as marginal effects in the same wa
as they would be in a linear model. The marginfdat$ depend on the values of the other independent
variables. Consequently, the focus here is on ify&mg variables which have a significant effect on
mobility, and not on the magnitude of their estieshtoefficients. The next section illustrates tize s

of the marginal effects using some examples.
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into non-routine manual or management occupati®age, on the other hand, has
little significant influence on transition probabés, except towards service
occupations. Second, mobility is influenced by wogkexperience. The negative
term on routine occupational experience is consistath the idea that increasing
specific skills through performing a certain typejab decreases mobility due to the
potential for lost earnings. After controlling fepecific experience, the evidence on
the role of general labour market experience isemmoixed. Older workers are less
likely to move to intermediate or professional quations as they get older. These
sorts of upward career moves are perhaps best iegglahrough educational

attainment, discussed below, rather than throughattcumulation of experience in
the labour market. Age has no effect on the lil@ith of moving to a managerial

position or a service occupation. Finally, indivadikiare more likely to move to non-
routine manual work when older.

For mobility into professional, managerial and intediate occupations,
academic qualifications act in predicable ways ghér qualifications increase the
probability of moving and lower qualifications dease the probability of moving.
That said, level 2 academic qualifications do reteha significantly different effect
from level 3 academic qualifications in terms of bility, aside from the case of
professional occupations. Vocational qualificati@t any level below level 4 are not
significantly different in terms of their effect anobility - that is those at level 3 are
not more or less likely to make a given transitiban those at levels 0, 1 and 2. This
is perhaps surprising, given the supposed roledl |3 vocational qualifications as a
mechanism for creating upward mobility. Achievireyél 4 or higher improves the
probability of moving to one of the better occupati. Most qualifications, regardless
of level or type, do not have a significant effemt transitions from routine
occupations to service or non-routine manual octomps, with a couple of exceptions
(low level academic qualifications for transitiotts service occupations). We might
suspect that those with higher qualifications wdagdsignificantly less likely to move
to lower skill occupations, however, this is not ttase, with the one exception of
level 4 vocational qualifications for non-routin@nual occupations.

Finally, routinisation has a significant effect mobility, entering as a positive
term for most non-routine occupations and a negakvm for routine occupations.
The exception is towards managerial occupationsciwtisplaced routine workers

appear to not be any more likely to move towardgardless of how the occupational

11



structure is changing. This is broadly consisterihwhe theoretical model and

suggests that some displaced routine workers avéengnto good jobs.

52 I nteraction terms

Two alternative specifications are used to testetfiect of different variables when
conditioned on routinisation.. Multiplicative intation terms are regularly used in
statistical analyses where context may alter tlecefof an independent variable,
leading to conditional hypotheses. These are inted here to see whether certain
types of individuals do better or worse out of lib&s of routine occupations. The first
set of regressions looks to see whether certaififigations enabled individuals to
move upwards to better jobs as routine jobs weske The second set looks at whether
general and occupation specific experience makewidtuals less likely to move
from routine occupations as the process of rowdtioa takes place, in the manner
discussed by Autor and Dorn (2009).

However, while such analyses are commonplace,eféts they produce and
inferences drawn are often flawed. There have beemerous contributions about the
correct interpretation of results both within tremeomics literature (see for example,
Ai and Norton 2003, which has particular relevat@@on-linear models such as the
logit model used in this paper) as well as othesiadoscience disciplines (e.g.
Braumoller 2004, Brambor, Clark and Golder 2006).

Following Brambor, Clark and Golder’'s checklist gbod practice, the
estimated models include all relevant terms, indgdhe constitutive terms alone as
well as all two-way, three-way and higher interagt. As with the baseline model,
estimated coefficients in this logit model are moarginal effects. The size of
interaction effects, like marginal effects, dependsthe other independent variables.
However, even taking the approach of the previagien (focusing on identifying
significant effects rather than discussing magmjuid further complicated. Ai and
Norton (2003) demonstrate that in a logit modelhwitteraction, the sign on the
interacted term coefficient is not always the sasdhe direction of the interaction
effect. Moreover, a zero coefficient on the intéi@atterm is not the same thing as a
zero interaction effect. Finally, the standard ewbthe interaction effect is not the
same as the standard error found on the interat#ion coefficients. Hence, simply
looking at the sign and significance of estimatedfficients is not enough to describe
the effect of each independent variable fully. Gopeently, their methodology is

12



followed for deriving marginal and interaction effe via differentition of the
estimated probability functions, and for computihg standard error of this estimated

effect using the delta method. These results a®idsed below.

5.3 Routinisation, career progression and skill specificity

The stage of an individual's career and their pegperience in the labour market
may have bearings on the way routinisation affeatdility. In the baseline model,
skill specificity had a negative effect on trarmis out of routine occupations and
individuals became less upwardly mobile in laterigus, suggesting that after
controlling for qualifications, career progressifsam routine occupations declined
with age. Our theoretical model predicts that beahables should have an effect in
routinisation-driven mobility. The analysis repatte Table A4, includes interaction
terms between routinisation, specific experienceoutine occupations (ROUTINE
EXP) and the period of transition (PERIOD).

Again, the non-interacted terms have similar effé¢otthe baseline model. The
marginal effects of PERIOD, SPECIFIC and ROUTINISAN (that is, the rate of
change of the probability of a given transitionldaling a change in one of these
variables, or first derivative) as well as the ratgion effect (the rate of change of
these first derivatives following an increase intbé other variables, or the cross
derivative) are calculated. Appendix 2 shows thereged marginal and interaction
effects. In these graphs, each point represeniadavidual with certain observable
characteristics (gender, age, qualifications, efheir initial probability of making
the transition in question is shown along the xaXhe marginal or interaction effect
of the variable of interest is shown along the isaR standard error and t-statistic is
calculated for each effect. If the magnitude of kater exceeds 1.96, the effect is
significant at the 95% confidence level. These diag show that marginal and
interaction effects of a variable may be positivenegative for different types of
worker. Moreover, some effects for a given variailgy be statistically significant,
while others are not. The direction and signifiG these effects does not always
accord with the direction and significance of tledevant estimated coefficient in
Table A4.

Figures Al.1 to Al.3 show that specific skill acauation and age have
significant effects on the probability of remainimga routine occupation, whereas
routinisation has no marginal effects. Workers vitbre specific skills are less likely

13



to move to other occupations, as would be expediggire A1.5 shows that these
effects are even more strongly negative in penmligre more routine occupations are
disappearing. There are both positive and negatigeginal effects resulting from
being older, as well as a number of workers for mtage has no significant marginal
effect. Figure Al.4 shows that the degree of rasgition in a given time period may
determine whether this is positive or negativee-ititeraction effect between age and
routinisation is generally positive and significasb periods of routinisation make it
more likely that older workers will move to a difémt occupations.

Figures A2 to A4 show the equivalent marginal ameriaction effects when
managerial, intermediate and service occupations #re final destination.
Professional occupations are omitted here — thé sestion shows the important role
played by having the appropriate qualifications foaking this transition. In
comparison, working experience has little role ixplaining differences in the
probability of making this transition. For all tlreof the occupations shown, the
marginal and interaction effects tend to have tipposite sign to the routine
occupation estimation, although the number of ¢ffewhich are statistically
significant varies across each transition. For gdamhe negative interaction effect
between specific skills and routinisation is sigraht for a majority of observations
for managerial transitions, but is only found for nainority of intermediate
occupations.

To give an overall sense of these estimationshénaftermath of a decline in
routine occupations, many older workers are mdkelyi to move to managerial,
intermediate and service occupations. This resoitt hanagerial occupations is
interesting because up until this point in the gsial the routinisation effect on
mobility leading to transitions to these jobs hagrb insignificant. One explanation
for this might be that, following routinisation, yog workers are significantly less
likely, and older workers more likely, to move tanagerial jobs. Not conditioning
on age conceals this variation and leads to aveeffigets across all ages close to
zero. Similarly, skill specificity reduces the IlIkewod of moving to these
occupations. The interaction effects shows thatmany cases, this effect is
significantly stronger following routinisation.

These results present a more complicated pattern th Autor and Dorn
(2009), who argue that routine occupations woulet ‘glder’ due to the process of

routinisation. In some ways, this is true — indivads with more experience in routine
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occupations seem less likely to move to growing-rautine occupations, and there is
a positive correlation between age and specifiesgpce. However, after controlling
for experience in routine occupations, many olderkers appear to be more mobile,
moving to managerial, intermediate and serviceupations in the aftermath of

routinisation.

54 Routinisation and qualifications

In this section, qualifications and routinisatiom® anteracted to find whether certain
qualifications make workers more or less likelymake certain transitions following
routinisation. The number of qualification variables reduced to three dummies:
vocational at level 4 and above, academic at I&\&ld above and academic at level 2
or 3. This is based on the results in Table A3, r@h@cational qualifications below
level 3 did not have significant explanatory poveer mobility relative to those at
level 3, in most cases. Moreover, level 2 acadequalifications did not have
significant explanatory power on mobility relatite level 3 academic qualifications.
Reducing the number of qualification dummy variable convenient to limit the
number of interaction terms — in the extended mothedre are three qualification
variables to interact with routinisation, leadimgsix two-way interaction terms, three
three-way interaction terms and a single four-watgriaction term. However, any
term with both academic qualification dummies imitist be equal to zero.

Table A5 shows the results of these regressionst Mbthe non-interacted
independent variables have similar effects to thaseger the baseline model. The
marginal effects are calculated of qualificatiomsd aoutinisation, and interaction
terms between qualifications and interactions aseiction 5.3. These estimates are
shown in Appendix 3.

Figures A5.1 to A5.4 show the marginal effects afaldications and
routinisation on the probability of remaining inr@utine occupation. The marginal
effects show that higher qualifications increase tikelihood of moving out of
routine occupations in most cases. Moreover, therantion effects show that
following routinisation, this effect is stronger fihose with either level 2-3 or level 4-
5 academic qualification. However, few significanteraction effects are found
between vocational qualifications and routinisation

Figures A6 to A9 show the marginal and interactaffects associated with

transitions to professional, managerial, intermiedand service occupations. Higher
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qualifications generally seem to have predictab&gimal effects on mobility to the
professional, managerial and intermediate occupsitibligher qualifications do not
seem to make it less likely that individuals widitrmove to lower wage service work,
however. Moreover, looking at the interaction effeshows that certain types of
individuals are more mobile as a consequence ainisation.

These interaction effects suggest that displacdd/iduals only progress to
growing higher skilled non-routine occupationshiéy are appropriately qualified. For
transition to professional occupations, degreelagder qualifications generally have
positive significant effects, suggesting that thare some routine workers with high
academic qualifications who move to appropriate legmpent for their skills
following displacement. Similarly, for intermediatecupations, some individuals
with level 2 and 3 academic qualifications or lefelocational qualification are able
to move to better jobs when routine occupationda@se As with the baseline model,
however, routinisation had no effect on transitiaies managerial occupations,
regardless of qualification. Displaced routine wayekseem only to be able to move to
managerial occupations if they have sufficient iorkvexperience and the associated
informally learnt skills and on-the-job trainingther than formal qualifications.

Again, there is little evidence in these estimatidhat higher qualifications
significantly reduce the probability of being diapéd from a routine occupation to a
service occupation, with hardly any of the estirdaiateraction effects being
significantly different from zero. Meanwhile, theanginal effect on routinisation is
significant and positive. This indicates that alsplaced workers, regardless of
educational attainment, are more likely to movestyvice jobs as a result of
routinisation. This is surprising, given the mqdat we would expect the least
qualified to move to service occupations as thaipational structure changes. Two
possible explanations for this immediately occusst, it could be that while on
average service occupations are less skilled and a&dower wage, some displaced
routine workers, particularly those who are moraldied, are moving to above
average service jobs. Second, it could be thatetlaee some barriers to upward
mobility for displaced routine workers that are aotounted for in the econometric

model, i.e. not connected to observable charattjfducation and skills.
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6. How Big are These Effects?

The marginal and interaction effects shown in Agpess 2 and 3 and discussed in
the above section show that the probability of gitawn to non-routine occupations
following a change in the occupational structursignificantly affected by a number
of individual level skill, experience and qualifiean characteristics. However, it is
not immediately obvious how large these effects #methis section, a series of
examples are provided to give an indication ofdize of the effects.

6.1 | ntermediate level qualifications

The first comparison is made between those withgualifications and those with
level 2-3 academic qualifications, using the intécam model with qualifications.

Everything else is held constant — the predictedbabilities are for the transitions of
a white male between the ages of 33 and 38, whavbdsed in a routine occupation
for one prior period. These are shown in Table Hictv gives an idea of the size of
the effects discussed in the previous section.

The first thing the table shows is that in any fiyear period, the
overwhelming majority of individuals do not leaveutine occupations. In the
absence of routinisation, around 6.5% of low sHilend 8.5% of middle skilled
workers leave these occupations. Many of these mappear to be some form of
career progression (i.e. towards intermediate arahagerial occupations), with
higher qualifications significantly increasing thkelihood of this (as shown in the
column labelled ‘marginal effect’). The second thih shows is the effect of a 10%

decline in routine occupations on mobility.

Table 1: Predicted probabilities of transition — irntermediate level qualifications

0 % routinisation 10% routinisation
Occupation No quals | Level 2-3 Mg;%gfl No quals | Level 2-3 M:}[?e' Etal Intee:c?ec;on
Professional 0.6% 0.5% -0.1% 0.6% 0.9% 0.3% 0.4%
Managerial 1.3% 3.0% 1.7%* 1.5% 3.7% 2.2%* 0.5%
Intermediate 1.3% 2.3% 1.0%* 1.1% 2.8% 1.7%* 0.7%"
Routine 93.5% 91.5% -2.0%* 92.2% 89.0% -3.2%f -1.2%t
Service 1.1% 1.2% 0.1% 1.5% 1.5% 0.0% -0.1%

Note: * indicates the effect is significant

This causes additional mobility across all quadifion levels (shown by the
decline in the probability of staying in a routiaecupation for both levels). Just over
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1% more low qualification routine workers and arduh5% level 2-3 workers leave
following this decline in occupations — far lesarhthe total decline in jobs. For the
more qualified workers, the larger decrease in ghebability of remaining in a
routine occupation and larger increase in the ibbaof moving to an intermediate
occupation are higher following routinisation (stemvby the ‘interaction effect’

column), suggests this is the main destinatiorifose displaced.

6.2 Higher education
Table 2 shows the changes in the predicted prabasbilof transition for the same
benchmark individual if they moved from level 2-@&demic qualifications to level 4-

5 gualifications, such as a university degree.

Table 2: Predicted probabilities of transition — hgher academic qualifications

0 % routinisation 10% routinisation
Occupation Level 2-3| Level 4-5 MZ;%Q? I Level 2-3| Level 4-5 MZ;%Q? I Inte;?:élton
Professional 0.5% 3.5% 3.0%* 0.9% 7.6% 6.7%* 3.7%*
Managerial 3.0% 9.4% 6.4%* 3.7% 6.5% 2.8%* -3.6%
Intermediate 2.3% 5.6% 3.3%* 2.8% 6.1% 3.3%* 0.0%
Routine 91.5% 85.7% -5.8%* 89.0% 78.4% -11.6%*  -5.8%f
Service 1.2% 0.5% -0.7% 1.5% 0.9% -0.6% 0.1%

Note: * indicates the effect is significant

In the absence of routinisation, around 15% oflldvand 5 qualified routine
workers move to new occupations, which is signifttamore than those at level 2
and 3. Almost all of this appears to be upward eaprogression to professional,
managerial and intermediate occupations. With a X6@uction in the number of
routine jobs, this changes to around 22%, and ertarger increase than for the less
qualified. This implies that the most qualified &est placed to progress to better jobs
after being displaced, as would be expected. Tlee significant increase in the
estimated number of transitions to professionalipations as a result of routinisation
(from 3% to nearly 7%), suggesting this as the nugistination for displaced degree
educated routine workers.

In both cases of academic qualifications, progogssio managerial
occupations is not more likely as a result of nosttion. It is not immediately clear

why more educated displaced routine workers are atdé to move managerial
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occupations when displaced from their jobs, altioiigsuggests non-human capital

barriers to this form of mobility.

6.3 Higher vocational qualifications

Although it's possible to talk about the margin#feets of vocational qualifications,
few individuals have very high vocational qualiicas and no academic
qualifications, so the comparison shown in Tabis Br workers with level 2 and 3
academic qualifications and either with or withtaxtel 4-5 vocational qualifications.
12% of routine workers holding level 4-5 vocationglalifications leave these
occupations each period, generally to progressn® af the higher occupations.

However, this is less than those with similarlydgd academic qualifications.

Table 3: Predicted probabilities of transition — hgher vocational qualifications

0 % routinisation 10% routinisation
Level 2-3
Level 2-3 )
o . Level 2-3 |academic + Marginal | Level 2-3 academic Marginal | Interaction
ccupation ; ; +
academic| Level 4-5 effect academic effect effect
. Level 4-5
vocational .
vocational
Professional 0.5% 3.1% 2.6%* 0.9% 3.8% 2.9%* 0.5%
Managerial 3.0% 6.8% 3.8%* 3.7% 7.6% 3.9%* 0.1%
Intermediate 2.3% 2.5% 0.2% 2.8% 4.4% 1.6%* 1.4%*
Routine 91.5% 88.1% -3.4%* 89.0% 83.2% -5.8%7F -2.4%p
Service 1.2% 1.0% -0.2% 1.5% 1.1% -0.4% -0.2%

Note: * indicates the effect is significant

Following a 10% decrease in routine occupationss filgure increases to
around 17%. Interestingly, the only transition whiwecomes increasingly likely for
such workers are intermediate occupations, whdex@s 4-5 academic qualification
tend to increase mobility towards the professiéggin, routinisation appears to have

no effect on the likelihood of moving to managedatupations

6.4 Specific skills
Table 4shows the estimated probabilities of transitiongdavhite male with both level

2-3 academic and vocational training between tles afj 28 and 33.
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Table 4: Predicted probabilities of transition — sgcific experience and skills

0 % routinisation 10% routinisation

. No specific 5 years Marginal |No specific 5 years Marginal |Interaction

Occupation . specific . specific
experience ; effect |experience ; effect effect
experience experience

Managerial 4.7% 2.1% -2.6%* 5.4% 2.8% -2.6%* 0.0%
Intermediate 4.1% 3.4% -0.7%* 4.8% 3.5% -1.3%* -0.6%
Routine 89.4% 91.9% 2.5%* 84.0% 91.0% 7.0%ft 4.5%[
Service 0.8% 0.8% 0.0% 1.3% 0.8% -0.5%* -0.5%*

Note: * indicates the effect is significant

It shows that an extra period of experience inineubccupations — the proxy
for specific skill acquisition — reduces the proltigbof leaving a routine occupation
by 2.5%. Moreover, the additional experience isnewgre important following a
10% decline in routine jobs. Those with this expece are barely more mobile
following this change, whereas an additional 6% enof those with less specific
skills are estimated to leave routine occupatidie only occupational group with a
significant interaction effect is service, suggagtithat those with little specific
experience are more likely to move downwards foifay routinisation. The
percentages are not large however, even if theysigraficant. This indicates that
while specific experience may decrease mobilityofeing routinisation, it is other

factors which are explaining destinations of thited are displaced.

6.5
Table 5shows the estimated probabilities of transitiongdavhite male with both level

Working experience

3 academic and vocational training and no speeikperience. Age is a proxy for
labour market experience, which itself captures engeneral skills or knowledge

which facilitates upward career progression.

Table 5: Predicted probabilities of transition — wak experience and age

0 % routinisation 10% routinisation
Occupation | Aged 28-33Aged 33-3¢ Mglffe'gf" Aged 28-33Aged 33-34 M:;ggf" '”t‘z;?ecé't"”
Managerial 4.7% 32% | -15%* 5.4% 51%| -03%7  1.2%]
Intermediate | 4.1% 26% | -15% 4.8% 41%|  -0.7%7  0.8%]
Routine 89.4% | 92.8% | 34%| 84.0%|  86.0%  20%f  -14%
Service 0.8% 0.6% | -0.2% 1.3% 12% | 01% | 0.1%

Note: * indicates the effect is significant
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It shows that, in the absence of routinisation, ngmr workers are more
mobile. Around 11% of younger workers (aged 28488ye routine occupations each
period, compared to just over 7% of workers fiveargeolder. Most leave for
intermediate and managerial occupations. Decreaiagnumber of routine jobs
available by 10% increases mobility from routineuwgations, but more so for older
workers — 5% of younger workers move on followirmutinisation, whereas an
additional 7% of older workers move on. The sigrifice of the interaction effect on
managerial and intermediate occupations suggeatsntlany routine workers with
more general labour market experience and skillsertowards these occupations
after displacement. As noted previously, it appdarde non-formally accredited
skills and experience, rather than formal qualtfaras, which lead to transitions to
managerial occupations following routinisation. fiéhés also an increase in mobility

towards service occupations, but not a significhiférence across the two groups.

6.6 Transition to service occupations

One final point to note is that across all the riatéion model estimates, there is no
evidence that higher qualifications reduce the gbdlly of moving to lower wage
service occupations. In all cases, the marginaicefdf routinisation is to increase the
likelihood of making such a transition regardle$sevel of education. This suggests
the presence of some non-human capital barriemsataility, which mean that some
well-trained or well-qualified workers are forcenta less good occupations while

others similar to them do make upward transitions.

7. Conclusion

Routinisation, the process where routine task basmdipations are replaced with
increasingly cheap ICT capital has altered the patanal structure of many labour
markets. Some authors have commented that thideldsto a polarisation of job

markets with more individuals being employed inhhigage and low wage non-
routine occupations, at the expense of middlingevagitine occupations. So far, very
little attention has been paid to the effects orbifitg resulting from this change in

the occupational structure — far more attentionp@d to the effects on wage
inequality. This paper has analysed the fortunewaikers displaced from routine

occupations.
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Using the National Child Development Survey, it Keoat occupational
transitions between 1981 and 2004. One difficultypte mobility analysis would
face is that it cannot easily distinguish betwesmthe one hand, career progression
and job mismatch explanations of mobility and, be bther hand, the effects of
routinisation. Ideally, two separate cohorts wolikdconsidered together, where one
cohort was not affected by routinisation, whilste tlother one was. Assuming
everything else remained equal, changes in pattdrmbility and its driving factors
across the two cohorts could be seen as evidenite @ffects of routinisation. Such
a dataset does not exist in UK data. Instead, plaiper has presented a new
methodology which focuses on transitions within rfoor five-year periods and
exploits the fact that the degree of routinisatioreach period is sufficiently varied

and uncorrelated with time that it can be used separate explanatory variable.

Table 6: Role of individual-level variables on moMbity to select occupational
groups following changes to the occupational struate

Occupation Role of qualifications Role of age andxperience

More likely with academic level

4-5 gualifications N/A

Professional

Less likely with greater routine
occupational experience and skill
specificity, and more likely (in
some cases) if older

Managerial | No role for qualifications

More likely with academic Ievel'vIore likely when older and legs

Intermediate | 2-3 qualifications and vocationa,'ker (in some cases) .W'th
level 4-5 qualifications greater routine  occupationgl

experience and skill specificity.

Less likely with academic levelLess likely if older, more likely
2-5 qualification and vocationalwith greater routine occupational
level 4-5 qualifications experience and skill specificity

Routine (i.e.
no mobility)

More likely if older, less likely
Service No role for qualifications with greater routine occupational
experience and skill specificity

The main result of this analysis is that our measoir routinisation is an
important driver of mobility from routine occupati® both upwards to professional
and intermediate occupations and downwards to @Ereccupations. Based on
unconditional effects estimated without interactierms, routinisation does not seem

to increase the likelihood of moving to a manadesc@upation. This relationship is
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mediated through several individual-level variabl&his paper has estimated
marginal and interaction effects for a variety afiables linked to qualifications and

working experience. For any given variable, sta@stsignificance depends on the
individual's observable characteristics. Howevers ipossible to summarise the main
trends, as in Table 6. In general, these resukssapportive of the underlying

theoretical model discussed in Section 2.

Table 6 leads to two important conclusions. Fiistsuggests that not all
gualifications have been able to aid displacedimeutvorkers in their future careers.
Managerial occupations, in particular, are no mikely an outcome following
displacement for a routine worker who holds a dedhan a worker who left school
at the earliest age. Moreover, higher qualificagiato not offer much protection
against downward moves — following routinisationdividuals of all educational
level are more likely to find themselves in sucfola. In addition, there is evidence
that vocational qualifications are relatively p@s enablers of upward mobility, and
that (for this cohort at least) the attainmentedel 3 qualifications of either kind did
not significantly increase progression prospectmmared to workers with level 2
qualifications.

Second, career experience has important and soegetonflicting effects on
mobility. Specific skills developed through workimg routine occupations decrease
mobility. When routine jobs are being lost, it e tmost experienced routine workers
who remain. In addition, individuals are less likéd move from routine occupations
to higher wage non-routine occupations as theylgletr. However, as shown in Table
6, it is older workers who are more likely to magemanagerial, intermediate and
service occupations as a result of routinisatidms Dffers a more complex view on
the Autor and Dorn notion that routine occupaticar® ‘getting older’. Skill
specificity acts to make it less appealing for undlials to leave certain occupations
after they have worked in them for a lengthy perddime. Nevertheless, in some
cases, routinisation may act as an impetus for aldekers to move on to better jobs.
This suggests that the role of the two forms ofegigmce identified in the theoretical
model may be heterogenous. In some cases, thefispail effect may dominate,
making changing occupation very costly even infdoe of declining prospects in the
existing occupation. In other cases, general wexgerience (and the informal

training and on-the-job learning it might entailaynlead to significant opportunities
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for career advancement (for example, into a mamggerie) which the decline in
routine occupations may act as the trigger for giacs

lllustrative examples were used to give a sens¢hefmagnitude of these
effects. In these examples, career mobility ledbébveen 7% and 15% of routine
workers moving to new jobs. Up to 8% additional migbwas created for routine
workers for a 10% decline in routine occupatiorepahding on the characteristics of
the workers. Mostly, this additional mobility fddetween 3% and 7%. Qualifications
increased upward mobility, as did labour marketegigmce. Routine experience, on
the other hand, made this change in the occupatsbmeture unimportant in terms of
total mobility.

What this might mean for a government looking t thie mobility prospects
of these sorts of workers remains an open quesiibese results suggest that for
some transitions, informal learning is potentiajlyst as important as formal
qualifications for aiding mobility. This is partilzuly the case when looking at the
growing class of managerial occupations. Moreoitesuggests that those with the
most specific skills are less likely to be displhc&his may not be a problem, if such
skills are rewarded by employers, even if wagesavarage are declining in that
occupation.

There are a number of directions further reseafobulsl take. First, the
analysis so far has concentrated solely on ocaupadtimobility. A related issue is
that of the mobility of wages. The literature ongrsation suggests that there has
been a growth in high wage and low wage occupatamtsa decline in the middle.
However, recent work (Holmes 2010, Holmes and MayB610) finds little evidence
of that in the wage distributions, with the middiethe distribution still accounting
for the majority of jobs. As we differentiate beewethe effects of routinisation on
occupational and wage distributions, it is alsosg@a to differentiate between
occupational and wage mobility to see whether tirenpoves captured here translate
into the expected change in wages (or other measdijeb quality).

Second, as suggested by the model discussed irsett there may be
differences between the mobility of different calsorn this paper, we focus on a
single cohort who entered the workforce in the [E8&0s, and it is impossible to say
yet what these conclusions mean for the labour etaak a whole, or what they may
mean for future worker mobility. There may be sigaint differences between the

labour market experiences of two generations, onehe labour market when
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routinisation began, the other entering during tpatiod. These differences may
relate to entry points into the labour market, lmatroging patterns of lifetime mobility.
Finally, this analysis has suggested that, as alfualifications, skills and
experience, there may be some non-human capitalefsaito mobility faced by
displaced workers. A government that cares abaweasing upward mobility needs
to consider helping individuals overcome the basribat prevent them from moving

from their current job to better ones, so identifysuch barriers is necessary.
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Appendix 1: Tables A1 — A5
Table Al: Occupational groups using SOC 3-digit cagories

institution and
office
managers,

Managers in
distribution,
storage and
retailing.

professionals,

Public service
professionals,

Architects, town
planners,
surveyors,

Science
professionals,
Engineering
professionals,

Teaching
professionals,

Librarians and
related
professionals,

Therapists.

associate
professionals,

Public service and
other associate
professionals,

Social welfare
associate
professionals,

Science and
engineering
technicians,

Sports and fithess
occupations,

Health associate
professionals,

Administrative
occupations:
government and
related
organizations.

occupations: records,

Administrative
occupations:
communications,

Secretarial and related

occupations,
Electrical trades,
Printing trades,
Metal machining,

fitting and instrument

making trades,
Metal forming,

welding and related

trades,

Textiles and garments

trades,
Vehicle trades,
Skilled trades nec,

Food preparation
trades,

Construction
operatives,

Mobile machine

drivers and operatives

Plant and machine
operatives,

Process operatives,
Transport drivers and

operatives,

Assemblers and
routine operatives,

Elementary
administration
occupations,

Elementary process

plant occupations,

Elementary
construction
occupations,

Elementary goods

storage occupations,
Elementary cleaning

occupations,

Elementary personal
services occupations,

Elementary
agricultural
occupations.

NON-

MANAGER |PROFESSIONAL [INTERMEDIATE ROUTINE ROUTINE SERVICE

MANUAL
Functional Business and Transport associate Managers and Construction Design associate
managers, statistical professionals, proprietors in trades, professionals,
Production professionals. Protective service hospltallty and leisure Building trades, | Media associate
managers, Health occupations, Services, Agricultural professionals,
Protective professionals, Artistic and literary | Managers and h trades. Administrative
service officers, | Legal occupations, S(re(r)\rl)izzt?r:;u"s]t?i:eser occupations:
Corporate professionals, Business and D h ' d finance,
managers and | Information and | finance associate | - rt_a}g_g tspersons an Leisure and
senior officials, | communication professionals, uilding inspectors, travel service
Financial technology Sales and related Administrative occupations,

Sales related
occupations,

Healthcare and
related personal
services,

Childcare and
related personal
services,

Housekeeping
occupations,

Sales assistants
and retail
cashiers,

Hairdressers and
related
occupations,

Personal service
occupations nec,

Customer
service
occupations,

Elementary
security
occupations,

Elementary saleg
occupations.

b
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Table A2: Change in employment shares by occupatia@hgroup, 1981-2004

1981-86| 1986-91| 1991-95 1995-99 1999-2004€81-2004
Professional 1.71% 0.83% 0.85% 1.14% -0.29% 4.24%
Managerial 0.15% 2.15% 1.72% 0.00% 2.43% 6.45%
Intermediate 0.65% 4.40% 0.24% 0.25% 1.95% 7.49%
Routine -4.30% | -15.29% -3.27% | -1.90% -6.279 -31.04%
Service 1.68% 6.27% 1.38% 0.74% 1.59% 11.66%
Non Routine Manual | 0.12% 1.64% -0.92% -0.23% 0.59% 1.20%
TOTAL 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Source: LFS, own calculations
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Table A3: Results of baseline logit regressions faputine occupation transitions

PROFESSIONAL MANAGERIAL INTERMEDIATE ROUTINE SERVI CE MANUAL NON-ROUTINE
GENDER -0.020 -0.555 ok 0.340 ek -0.532 ok 1.948 ok 2.079 ok
-(0.13) -(4.27) (3.00) -(9.21) (17.01) -(7.00)
NON-WHITE 0.292 -0.336 0.305 0.178 -0.633 o -0.069
(0.81) -(0.92) (1.18) (1.14) -(2.02) -(0.16)
PERIOD -0.204 o -0.035 -0.126 o 0.051 * 0.011 0.204 ok
-(2.66) -(0.61) -(2.34) (1.92) (0.28) (2.62)
ROUTINE EXP -0.236 o -0.328 o -0.324 o 0.361 ok -0.296 ok -0.485 ok
-(2.44) -(4.58) -(4.52) (10.64) -(5.65) -(5)15
ROUTINISATION 4.052 o 1.184 1.583 o -2.691 ok 2.867 ok 2.14 o
(4.67) (1.65) (2.39) -(7.85) (5.22) (2.00)
VNVQ LVLO -0.412 * -0.209 0.006 0.005 0.333 xx -0.115
-(1.80) -(1.29) (0.04) (0.06) (2.32) -(0.50)
ANVQ LVLO -1.040 o -0.909 ok -1.088 ok 0.333 ok 0.268 0650
-(3.10) -(3.49) -(4.65) (2.86) (1.34) (1.63)
VNVQ LVL1 0.435 0.112 -0.006 -0.137 0.228 0.130
(1.34) (0.42) -(0.02) -(1.09) (1.17) (0.32)
ANVQ LVL1 -0.871 ok -0.667 ok -0.991 ok 0.313 ek 0.265 0445
-(2.90) -2.77) -(4.40) (2.75) (1.33) (1.12)
VNVQ LVL2 -0.012 -0.528 o -0.041 0.069 0.210 0.006
-(0.04) -(2.18) -(0.20) (0.65) (1.19) (0.02)
ANVQ LVL2 -0.638 o 0.073 -0.144 -0.028 0.328 * 0.023
-(2.64) (0.37) -(0.85) -(0.28) (1.81) (0.06)
VNVQ LVL4 0.745 ok 0.533 ok 0.513 o -0.383 ok -0.042 -1645 o
(2.77) (2.59) (2.40) -(3.20) -(0.16) -(2.24)
ANVQ LVL4 1.632 o 0.687 ok 0.456 o -0.881 ok -0.119 -0549
(6.47) (2.77) (2.01) -(6.61) -(0.42) -(0.79)
VNVQ LVL5 0.914 ok 0.790 ok 0.737 ok -0.832 ek 0.073 -0342
(3.33) (3.35) (3.10) -(5.97) (0.24) -(0.55)
ANVQ LVL5 1.991 o 0.320 0.874 * -1.129 ok 0.297 -
(4.36) (0.51) (1.87) -(3.68) (0.46) -
CONSTANT -3.545 o -2.875 ok -2.889 ok 1.897 ok -4.730 ek -4.424 ok
-(11.54) -(11.68) -(12.78) (15.01) -(19.68) 1006)

Notes: *** = 1% significance; ** = 5% significancé;= 10% significance. t-statistics given in bratkd evel 5 academic qualifications omitted froomnooutine

manual regression as it perfectly predicted failu&6 observations dropped from regression.
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Table A4: Results of extended logit regressions faputine occupation transitions with experience inéractions

PROFESSIONAL __ MANAGERIAL __ INTERMEDIATE ROUTINE SERVIC E MANUAL NON-ROUTINE
GENDER -0.016 -0.548%+ 0.350%+ -0.545%* 1.953%* -2.067+
-(0.10) -4.22) (3.09) -(9.38) (17.05) -(6.97)
NON-WHITE 0.287 -0.324 0.311 0.180 -0.656™* -0.050
(0.79) -(0.89) (1.20) (1.15) -(2.09) -(0.12)
PERIOD -0.439** -0.396%* -0.474%+ 0.415%* -0.315%+ -0.031
-(2.14) -(2.76) -(3.46) (6.14) -(3.09) -(0.16)
ROUTINE EXP 1.201 17745 0.023 0.476 0.046 -1.976
(1.28) -(2.35) (0.03) (1.36) (0.08) -(1.53)
ROUTINISATION 3.395 -4.859* -4.644* 0.395 1.285 -1.329
(0.91) -(1.64) -(1.66) (0.28) (0.62) -(0.30)
PERIOD*ROUTINE EXP -0.334 0.464* -0.105 -0.089 -0.035 0.330
-(1.24) (2.29) -(0.50) -(0.91) -(0.22) (0.93)
PERIOD*ROUTINISATION 1.426 3.213% 3.003* 2579w 1.989% 1.455
(0.80) (2.52) (2.52) -(4.25) (2.23) (0.83)
ROUTINE EXP * ROUTINISATION -11.513* 6.461 -3.282 4.715% -8.824%* 3.357
-(2.25) (1.55) -(0.80) (2.37) -2.72) (0.48)
ROUTINE EXP *PERIOD* ROUTINISATION 2.712* -2.527* 0.970 -0.611 1.697* -0.652
(1.69) -(2.11) (0.77) -(1.05) (1.78) -(0.32)
VNVQ LVLO -0.430* -0.194 0.026 -0.011 0.341% -0.076
-(1.87) -(1.20) (0.16) -(0.13) (2.36) -(0.33)
ANVQ LVLO -1.047%% -0.896%* -1.091 % 0.333** 0.269 0.659*
-(3.13) -(3.44) -(4.66) (2.84) (1.34) (1.65)
VNVQ LVL1 0.376 0.063 -0.082 -0.053 0.175 -0.066
(1.16) (0.23) -(0.31) -(0.42) (0.89) -(0.16)
ANVQ LVL1 -0.876%* -0.651%+ -0.986%* 0.307+ 0.265 0.473
-(2.91) -(2.70) -(4.38) (2.67) (1.32) (1.19)
VNVQ LVL2 -0.020 -0.520%* -0.037 0.068 0.205 0.021
-(0.07) -(2.15) -(0.18) (0.64) (1.16) (0.07)
ANVQ LVL2 -0.645%+ 0.087 -0.140 -0.036 0.332* 0.043
-(2.67) (0.45) -(0.82) -(0.35) (1.83) (0.11)
VNVQ LVL4 0.720%* 0.538* 0.508** -0.373% -0.078 -1.635*
(2.68) (2.61) (2.37) -(3.09) -(0.30) -(2.23)
ANVQ LVL4 1.565%* 0.678% 0.431* -0.833%+ -0.214 -0.564
(6.17) (2.72) (1.90) -(6.17) -(0.75) -(0.81)
VNVQ LVL5 0.883* 0.806*+ 0.756%+ -0.853%* 0.052 -0.308
(3.19) (3.40) (3.17) -(6.03) (0.17) -(0.49)
ANVQ LVL5 1.895%* 0.306 0.863* -1.063%+ 0.132 -
(4.11) (0.48) (1.83) -(3.38) (0.20) -
CONSTANT -3.232%% -2.221 %% -2.197%* 1.306%* -4.206%* -3.814%*
«(7.12) -(6.36) -(6.83) (7.53) -(14.11) -(6.70)

Notes: *** = 1% significance; ** = 5% significancé;= 10% significance. t-statistics given in bratke_ evel 5 academic qualifications omitted froomnooutine
manual regression as it perfectly predicted failu&6 observations dropped from regression.
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Table A5: Results of extended logit regressions faputine occupation transitions with qualification interactions

PROFESSIONAL MANAGERIAL INTERMEDIATE ROUTINE SERVIC E MAIIQ\ICL)JG'II:IHSN_
GENDER -0.011 -0.560  *** 0.324 0527w 1.961  * 2.075  w
-(0.07) -(4.37) (2.88) -(9.20) (17.19) -(7.02)
NON-WHITE 0.274 -0.318 0.335 0.179 -0.684 ** -0.047
(0.75) -(0.87) (1.30) (1.14) -(2.19) -(0.11)
PERIOD 0178 ** -0.039 0137 * 0.053 ** 0.012 0.226 **
-(2.35) -(0.70) -(2.56) (2.02) (0.30) (2.97)
ROUTINE EXP -0.238  ** -0.330  *+ -0.328  * 0.360 *** -0.299  * -0.489
-(2.48) -(4.60) -(4.57) (10.63) -(5.72) -(5)18
ROUTINISATION 0.678 1.617 -1.761 -1.871 3.379  w 1.878
(0.32) (1.08) -(1.04) -(3.21) (4.06) (1.39)
ACADEMIC LVL 2-3 -0.059 0.877 0.606 ** -0.287 ** 0.118 -0.573 *
-(0.15) (3.31) (2.45) -(2.57) (0.70) -(1.67)
ACADEMIC LVL 4-5 1.837 2.089 1.505  *** -0.868  *** -0.778 0774
(4.09) (4.85) (3.94) -(3.94) -(1.50) (0.38)
VOC LVL 4-5 0.641 3.300 * 1582 -0.865 ** 0.677 -1.454
(0.64) (1.77) (2.11) -(2.15) (0.79) -(1.00)
ROUTINISATION * ACADEMIC LVL 2-3 4142 0.433 3717 * -0.991 -1.036 1.254
(1.57) (0.24) (1.94) -(1.29) -(0.91) (0.56)
ROUTINISATION * ACADEMIC LVL 4-5 7.500 -5.658 2.646 -3.140 * 2.540 -27.226
(2.68) -(1.60) (0.96) -(2.09) (0.85) -(0.82)
ROUTINISATION * VOC LVL 4-5 4.009 -38.478 -5.622 5.394 -8.404 4.869
(0.63) -(1.23) -0.72) (1.50) -(0.95) (0.56)
ACADEMIC LVL 2-3 * VOC LVL 4-5 1.121 -2.449 1516 * 0.493 -0.851 0.797
(1.03) -(1.30) -(1.85) (1.11) -(0.90) (0.41)
ACADEMIC LVL 4-5 * VOC LVL 4-5 0.526 -3.089 -1.840 * 0.230 -0.179 1.019
(0.47) -(1.59) -(1.89) (0.42) -(0.14) (0.31)
ROUTINISATION * ACADEMIC LVL 2-3 *
VOC LVL 4.5 -6.558 37.771 9.554 -6.542 * 6.832 -11.504
-(0.95) (1.20) (1.17) -(1.73) (0.74) -(0.84)
ROUTINISATION * ACADEMIC LVL 4-5 *
VOC LVL 4.5 -8.512 44,568 8.828 -5.775 4.848 2.670
-(1.20) (1.41) (1.00) -(1.32) (0.45) (0.06)
CONSTANT 4,389  *x -3.906 %+ 3503w 2141 e 4,265  w -4.008
-(13.15) -(15.73) -(15.18) (20.54) -(23.74) 14(79)

Notes: *** = 1% significance; ** = 5% significancé;= 10% significance. t-statistics given in bratke
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Appendix 2: Figures A1.1 — A4.5, Experience and rdinisation marginal and
interaction effects

Destination: routine occupations
Figure AL.1: (i) Marginal effects of age (PERIOD); (ii) t-statistics of marginal effects
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Figure AL1.2: (i) Marginal effects of specific experience (SPECIFIC); (ii) t-statistics of
marginal effects
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FigureAl.3: (i) Marginal effects of routinisation; (ii) t-statistics of marginal effects
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Figure AL.4: (i) Interaction effects of age and routinisation; (ii) t-statistics of
interaction effects
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Figure AL5: (i) Interaction effects of specific experience and routinisation; (ii) t-
statistics of interaction effects
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Figure A2.1: (i) Marginal effects of age (PERIOD); (ii) t-statistics of marginal effects
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Figure A2.2: (i) Marginal effects of specific experience (SPECIFIC); (ii) t-statistics of
marginal effects
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Figure A2.3: (i) Marginal effects of routinisation;(ii) t-statistics of marginal effects
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Figure A2.4: (i) Interaction effects of age and routinisation; (ii) t-statistics of
interaction effects
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Figure A2.5: (i) Interaction effects of specific experience and routinisation; (ii) t-

statistics of interaction effects
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Figure A3.1: (i) Marginal effects of age (PERIOD); (ii) t-statistics of marginal effects
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Figure A3.2: (i) Marginal effects of specific experience (SPECIFIC); (ii) t-statistics of

marginal effects
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Figure A3.3: (i) Marginal effects of routinisation;(ii) t-statistics of marginal effects

2.5 1 25
2 -
2 1.5 -
1.5 17
0.5 -
L 2
1 O T T T 1
05 0.2 0.4 0.6 0.8 1
0.5 - 1]
-15 -
O T T T 1
-2
0.4 0.6 0.8 1
0.5 -2.5 -

Figure A3.4: (i) Interaction effects of age and routinisation; (ii) t-statistics of
interaction effects
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Figure A3.5: (i) Interaction effects of specific experience and routinisation; (ii) t-
statistics of interaction effects
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Destination: service occupations

Figure A4.1: (i) Marginal effects of age (PERIOD); (ii) t-statistics of marginal effects
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Figure A4.2: (i) Marginal effects of specific experience (SPECIFIC); (ii) t-statistics of
marginal effects
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Figure A4.3: (i) Marginal effects of routinisation;(ii) t-statistics of marginal effects
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Figure A4.4: (i) Interaction effects of age and routinisation; (ii) t-statistics of
interaction effects
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Figure A4.5: (i) Interaction effects of specific experience and routinisation; (ii) t-
statistics of interaction effects
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Appendix 3: Figures A5.1 — A9.7, Qualifications andoutinisation marginal and
interaction effects

Destination: routine occupations

Figure A5.1: (i) Marginal effects of academic qualification level 2-3); (ii) t-statistics
of marginal effects
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Figure A5.2: (i) Marginal effects of academic qualification level 4-5; (ii) t-statistics of
marginal effects
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Figure A5.3: (i) Marginal effects of vocational qualification level 4-5; (ii) t-statistics
of marginal effects
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Figure A5.4: (i) Marginal effects of routinisation;(ii) t-statistics of marginal effects
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Figure A5.5: (i) Interaction effects of academic qualification level 2-3 and
routinisation; (ii) t-statistics of interaction effects
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Figure A5.6: (i) Interaction effects of academic qualification level 4-5 and
routinisation; (ii) t-statistics of interaction effects
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Figure A5.7: (i) Interaction effects of vocational qualification level 4-5 and

routinisation; (ii) t-statistics of interaction effects
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Figure A6.1: (i) Marginal effects of academic qualification level 2-3); (ii) t-statistics

of marginal effects
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Figure A6.2: (i) Marginal effects of academic qualification level 4-5; (ii) t-statistics of

marginal effects
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Figure A6.3: (i) Marginal effects of vocational qualification level 4-5; (ii) t-statistics

of marginal effects

018 |
0.16 *
0.14 |
012 eg

L 4

0.1 - ¢ @
0.08 “

0.06 -

0.04
0.02
0

w

B o d

P

LG @

{ 0.2 0.4 0.6 0.8

0 0.2 0.4

0.6

0.8

1

' ' '
w N = o = N w N~ » )} ~

Figure A6.4: (i) Marginal effects of routinisation;(ii) t-statistics of marginal effects
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Figure A6.5: (i) Interaction effects of academic qualification level 2-3 and
routinisation; (ii) t-statistics of interaction effects
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Figure A6.6: (i) Interaction effects of academic qualification level 4-5 and
routinisation; (ii) t-statistics of interaction effects
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Figure A6.7: (i) Interaction effects of vocational qualification level 4-5 and
routinisation; (ii) t-statistics of interaction effects
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Figure A7.1: (i) Marginal effects of academic qualification level 2-3); (ii) t-statistics
of marginal effects
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Figure A7.2: (i) Marginal effects of academic qualification level 4-5; (ii) t-statistics of
marginal effects
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Figure A7.3: (i) Marginal effects of vocational qualification level 4-5; (ii) t-statistics

of marginal effects
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Figure A7.4: (i) Marginal effects of routinisation;(ii) t-statistics of marginal effects
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Figure A7.5: (i) Interaction effects of academic qualification level 2-3 and
routinisation; (ii) t-statistics of interaction effects
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Figure A7.6: (i) Interaction effects of academic qualification level 4-5 and
routinisation; (ii) t-statistics of interaction effects
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Figure A7.7: (i) Interaction effects of vocational qualification level 4-5 and
routinisation; (ii) t-statistics of interaction effects
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Destination: intermediate occupations

Figure A8.1: (i) Marginal effects of academic qualification level 2-3); (ii) t-statistics
of marginal effects
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Figure A8.2: (i) Marginal effects of academic qualification level 4-5; (ii) t-statistics of

marginal effects
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Figure A8.3: (i) Marginal effects of vocational qualification level 4-5; (ii) t-statistics

of marginal effects
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Figure A8.4: (i) Marginal effects of routinisation;(ii) t-statistics of marginal effects
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Figure A8.5: (i) Interaction effects of academic qualification level 2-3 and
routinisation; (ii) t-statistics of interaction effects
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Figure A8.6: (i) Interaction effects of academic qualification level 4-5 and
routinisation; (ii) t-statistics of interaction effects
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Figure A8.7: (i) Interaction effects of vocational qualification level 4-5 and
routinisation; (ii) t-statistics of interaction effects
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Destination: service occupations

Figure A9.1: (i) Marginal effects of academic qualification level 2-3); (ii) t-statistics

of marginal effects
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Figure A9.2: (i) Marginal effects of academic qualification level 4-5; (ii) t-statistics of

marginal effects
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Figure A9.3: (i) Marginal effects of vocational qualification level 4-5; (ii) t-statistics

of marginal effects
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Figure A9.4: (i) Marginal effects of routinisation;(ii) t-statistics of marginal effects
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Figure A9.5: (i) Interaction effects of academic qualification level 2-3 and
routinisation; (ii) t-statistics of interaction effects
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Figure A9.6: (i) Interaction effects of academic qualification level 4-5 and
routinisation; (ii) t-statistics of interaction effects
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Figure A9.7: (i) Interaction effects of vocational qualification level 4-5 and
routinisation; (ii) t-statistics of interaction effects
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