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ABSTRACT

Rising Wage Inequality and Postgraduate Education’

This paper considers what has hitherto been a relatively neglected subject in the wage
inequality literature, albeit one that has been becoming more important over time, namely the
role played by increases in postgraduate education. We document increases in the number
of workers with a postgraduate qualification in the United States and Great Britain. We also
show their relative wages have risen over time as compared to all workers and more
specifically to graduates with only a college degree. Consideration of shifts in demand and
supply shows postgraduates and college only workers to be imperfect substitutes in
production and that there have been trend increases over time in the relative demand for
postgraduate vis-a-vis college only workers. These relative demand shifts are significantly
correlated with technical change as measured by changes in industry computer usage and
investment. Moreover, the skills sets possessed by postgraduates and the occupations in
which they are employed are significantly different to those of college only graduates. Over
the longer term period when computers have massively diffused into workplaces, it turns out
that the principal beneficiaries of this computer revolution has not been all graduates, but
those more skilled workers who have a postgraduate qualification. This has been an
important driver of rising wage inequality amongst graduates over time.
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1. Introduction

Rising wage differentials between education grobhage been identified as a key
feature of rising wage inequality in a number ofimies (most notably the US and
UK, but also elsewheré)Rising relative wages for college educated workeespite
their increased numbers, and the increased reldaweand for workers that are more
educated (and the drivers of these increases)feaugred prominently in discussions
of why overall wage inequality has risen.

One feature of the increased supply of collegecatha workers is that over
time more and more individuals have not stoppedr th@ducation once graduating
with a first degree. Rather, they have gone onctjume postgraduate qualifications.
In fact, in 2009 in both the countries we studythis paper (the United States and
Great Britain) just over 10 percent of the work®ror just over 35 percent of all
college graduates) have a postgraduate qualifitalicceems natural therefore to ask
whether this rise in postgraduate education ha® loceanected to increased wage
inequality.

To our knowledge, this question has not yet reckimeich attention from the
contributors to the rising wage inequality liter&tuPart of the reason may be that the
move to a significant share of the workforce posisgsa postgraduate qualification is
a relatively recent phenomenon. Postgraduate eduadves feature as a focus of one
US paper (by Eckstein and Nagypal, 2004) which istudrends in overall wage
inequality in the US from 1961 to 2002 and, unliders in the literature, does
highlight rising wage differentials for workers witpostgraduate degrees. Also,
whilst not their main focus, there are also sevee&rences to rising postcollege

wages in the US in Autor, Katz and Kearney (2008gme they argue this feature of

! See Acemoglu and Autor (2010) for an up to datées of this literature.



wage trends is difficult to rationalise in the stard two skill CES production
approach they favodr.

In terms of the potential importance of the issués noteworthy that when
Lemieux (2006a) looks at all postsecondary educatiather than just college only
graduates, in a decomposition of inequality charnpge®een the mid-1970s and mid-
2000s he concludes that ‘Understanding why postgtry education, as opposed to
other observed or unobserved measures of skillyspsuch a dominant role in
changes in wage inequality should be an importardrify for future research’
[Lemieux, 20064, p.199].

To date in the wage inequality research area, thi@ focus has been on the
temporal evolution of particular wage differentialsd measures of education supply.
For example, the influential US papers of Katz adidrphy (1992), Card and
Lemieux (2001) and Autor, Katz and Kearney (200B)cansider the evolution
through time of one specific educational wage dgifeial, the college only (i.e. 16
years of US education) to high school graduate vgage(i.e. 12 years of education).
Similarly, in what has become known as the canérsopply-demand model of the
labour market (first introduced by Katz and Murptg92, but originating from
Tinbergen’s, 1974, model of the race between demaaddsupply is modelled for just
two (aggregated) education groups: ‘college egaivalworkers and ‘high school

equivalent’ workers.

2 Acemoglu and Autor (2010) also present charts smgpwiaster wage growth amongst the

postgraduate group and the 'convexification' of Wege returns to education over time that has
resulted from this.

% In their estimation of relative supply-demand meda the US labour market, these authors make
assumptions on the labour supply of the followfing groups of workers: workers with a high school

degree supply one ‘high school equivalent’, whitstkers with less than a high school degree suaply

(relative wage weighted) proportion of this; workewith a college degree supply one ‘college

equivalent’, whilst workers with a postgraduate réegsupply a (relative wage weighted) mark up of
this; and, finally, the intermediate group with soovollege are split between the two groups (Katz an



From a modelling perspective, consideration of ehespecific wage
differentials and supply measures amounts to anngsson invoked to simplify the
analysis, but it is a potentially important onevegi the increased heterogeneity of
education through time. For example, it is well wnathat the variance of educational
attainment has increased through time, and thalati@ur market rewards to college
major/subject of university degree, to an undergadel or postgraduate education,
institution attended, and class of degree all digpicreased variation over time.

The aim of our study is to explore empirical cortitets between postgraduate
education and rising wage inequality. For the UWhi&tates and Great Britain, we
document increases in the number of workers wigostgraduate qualification. We
also show that their relative wages have risen tvee as compared to all workers
and more specifically to workers with only a cobedegree. Moreover, consideration
of shifts in their demand and supply shows posigates and college only workers to
be imperfect substitutes in production and thateheve been trend increases over
time in the demand for postgraduates relative tiege only workers.

These relative demand shifts are significantly elated with technical change
measured by changes in computer usage and compugstment. Moreover, the
skills sets possessed by postgraduates and thpaiams in which they are employed
are significantly different to those of college pgraduates. Over the longer term
period when computers have massively diffused wadkplaces, it is evident that the
principal beneficiaries of this computer revolutibas not been all graduates, as

suggested in some earlier work, but those with stggaduate qualification. This

Murphy, 1992, and Autor, Katz and Kearney, 2008t pem 50-50, whilst Card and Lemieux, 2001,
assume they supply high school equivalents and ¢ -college equivalents, whereis a high school
weight used to measure the wages of some collegkevsoas a weighted mean of high school and
college wages.



appears to have been a feature of the changingiabarket as wage inequality has
risen in both the United States and Great Britélms has been an important driver of
rising wage inequality amongst graduates over time.

The remainder of the paper is structured as folldwSection 2, we document
changes in postgraduate education in the UniteteStand Great Britain. We also
present initial descriptive evidence on changethénrelative wages of postgraduates
compared to other workers. In Section 3, we shawulte from estimating models of
the relative demand and supply of workers withettéht levels of education, placing
a specific focus on whether one can identify déferal supply effects and trend shifts
for postgraduate workers. Section 4 considers tile that technology change,
especially the computer revolution, has playedxplaning the observed shifts in
wage inequality and relative demand connectedédaitie in postgraduate education.
We also consider differences in skills and job sagkpostgraduate and college only
workers. In Section 5, we address a relevant asplepobstgraduate heterogeneity
when, albeit for a shorter time period than we wadsle to use earlier in the paper, we
study whether there are notable differences fdiediht postgraduate qualifications
(Master's degrees and doctorates). This includat/sia of wage and employment
trends, and study of differences in occupationshete groups of workers. Finally,

Section 6 concludes.

2. Changesin Postgraduate Employment and Wages

Rising Wage Inequality and Education

The broad motivation underpinning this paper cofmes the observation that wage
inequality has risen rapidly in the United Stated &reat Britain over the last thirty

to forty years. To see this, consider Figure 1 ghatws the 90-10 ratio of log (weekly



wages) for full-time workers (and in the case ad thS, full year workers) from the
March Current Population Survey (CPS) for the Whittates and New Earnings
Survey/Annual Survey of Hours and Earnings (NES/E$Kfor Great Britairf. The
Figure shows the evolution of the 90-10 ratio famand women in the US between
1963 and 2009 and for GB between 1970 and 2008otim countries, for both sexes,
overall wage inequality measured by the 90-10 satc substantially higher level in
the final year, and there is a strong trend upwandsoth countries starting from
somewhere around mid 1960s in the US and the $t@slin Britain.

As noted in the introduction, a focus in the htieire on understanding rising
wage inequality has been to study between-group \artkin-group changes in
inequality. By far the most attention in the forncategory has been on studying wage
gaps between workers with different education kevab rising wage gaps between
high and low education workers have been shownetoniportant determinants of
rises in overall wage inequality (see the revieWsKatz and Autor, 1999, and
Acemoglu and Autor, 2010, for more details).

In the existing work, however, the emphasis hadai® almost always been
placed on studying the evolution through time othea narrowly defined wage
differentials. In the US literature, the usual erffntial of focus is the college
only/high school graduate wage gap (i.e. the wagelptween workers with exactly
16 and 12 years of education). This fixed fourrygap in schooling between college
only and high school graduates has the advantagestishould yield a good measure

of the college wage premium. However, it doesaedespecific group of graduates,

* The March CPS is used for the US as it has a $enies with wage and education data running as far
back as 1963. The NES/ASHE data is used for GB laasi wage data back to 1970. However, it does
not contain an education variable and so we cagoots far back in our analysis that requires

education data for GB - for this we use a combamatf General Household Survey data (from 1977

to 1992) and the much larger sample sizes fronLéimur Force Survey (from 1993 onwards when it

first recorded earnings information).



eliminating those with more advanced postgraduaiaiftcations. Authors in this
literature are certainly aware of this and somesimeport additional estimates looking
at the wage gap between workers with 16 or moresyafaeducation (i.e. college only
and postgraduates, or college plus) as comparegticers with a high school degree.
In Card and Lemieux’s (2001) analysis, for exampihey state that, based on data
running up to 1995, it makes little difference.

We believe there is good reason to revisit thissgjon. First, wage inequality
has risen within the college plus group. Considgufe 2, which shows the 90-10
ratio for all male and female graduates in the & @B samples, again running from
1963 to 2009 in the US and now (because of requainonsistent education variable)
from 1977 to 2009 in GB using the General Housel®dvey (1977 to 1992) and
Labour Force Survey (1993 to 2009). The Figure shsignificant rises in graduate
wage inequality, a feature we investigate furthrerthis paper to see if there are
differences between graduate workers with and witlpmstgraduate qualifications.
Second, the relative employment and wages of padigite versus college only
workers has shifted through time. This is especidié case in the time periods after
the data used in existing work that does considén bollege only and college plus
measures ends. We show this in the next sub-section
Trends in Postgraduate Employment and Wages

Table 1 shows the employment shares of all graduétollege degree or
higher), postgraduates and college only employraleates and the postgraduate share
amongst graduates for the United States and GrgairBover time. The upper panel
of the Table shows that the overall graduate ptogois higher in the US, and has
risen from 0.14 in 1963 through to 0.36 by 2009he decade by decade changes

reveal a well known pattern, where the employméates of graduates rose rapidly in



the 1970s, and continued to rise at a slower nat¢he decades that followed.
Considering the postgraduate and college only ptaps, they broadly show the
same decade by decade pattern of change, althbegbverall change is faster for
postgraduates whose graduate share rises to 3&npefcgraduates by 2009 (up from
27 percent in 1963).

The GB numbers are in the lower panel of the Talihese are taken from the
Labour Force Survey (LFS) and are reported from61®92009, since the definition
of postgraduate qualifications is only consisteatrf 1996 onwards. There is a rapid
increase in the share of all graduates in employrffeom 0.15 in 1996 to 0.29 by
2009). This reflects a longer run rapid increasthengraduate share, which has which
speeded up through tinde.

In the 1996 to 2009 period, there is also a sharmeease in the postgraduate
share, from 0.044 in 1996, rising to 0.107 of therkiorce in 2009. In terms of
changing shares within the graduate group, in 18®ercent of graduates had a
postgraduate qualification and this rises to 37cgetr (interestingly, a number
comparable with the US share) by 2009.

It is natural to next consider what has happepetid relative wages of these
education groups and this is considered in Talfle Zhe US in the upper panel and
for GB in the lower panel. The first three rowstloé¢ Table show wage differentials
over time for the different graduate groups (caletpgree or higher, postgraduates,

college only) measured relative to intermediateugsoof workers (in the US high

® See Machin (2011) and Walker and Zhu (2008). giteeluate share was around 6 percent in 1977
and therefore graduate supply has increased vpiglyahrough time, in part reflecting the expamsio
of higher education that occurred in the early F0@ke Devereux and Fan, 2011, or Machin and
Vignoles, 2005).



school graduates, in GB workers with intermediatalifjications). The fourth row
shows estimated differentials between postgradwatésollege only workers (i.e. the
gap between rows 2 and 3). The differentials apented for full-time workers aged
26 to 60 with 0 to 39 years of potential experieimckoth countries.

As is well known in the wage inequality literaturhe wage differential
between all college graduates and the relevantrni@giate groups has risen
significantly in both countries through time, ergliap at higher levels at the end of
the period under consideration. The pattern by dietas, however, been different. In
the US, where we can study a longer time serias,dlear that there was a fall in the
1970s followed by sharp rises thereafter. The fiost shows that the college degree
or higher group had 0.68 higher log weekly wage2d@9 (up from 0.34 in 1963 and
0.38 in 1980) in the US. For the shorter time semeBritain, the comparable gap
relative to intermediate qualification workers rdsem 0.47 in 1996 to 0.50 by 2009.

Turning to possible differences between the pasiigates and college only
workers, it is evident that postgraduates haveifsigntly strengthened their relative
wage position in both countries. In the US the g@stuate/high school graduate
premium reaches 0.86 log points by 2009 (up by §2ooints from 0.34 in 1963).
However, the college only/high school premium aises, but by less (going up by
0.24 log points from 0.34 to 0.58). Hence, considethe evolution of wage gaps
within the graduate group, the final row of the eppanel of the Table shows that the
postgraduate/college only wage differential riskeargly through time, from zero in

1963, but trending up continuously since, reacli®y28 log gap by 2009.

® Intermediate qualifications in GB are A level afd level/ GCSE qualifications. See the Data
Appendix for more detail.

" The longer run evolution of the college plus pitemin GB is not our main focus here but, like the
US, this also rose sharply in the 1980s (see Ma&fihl).



Postgraduates do better in Britain as well. Retatto workers with
intermediate qualifications, the postgraduate wgae increases through time (going
from 0.50 to 0.57 for postgraduates). The colleglg gap stays constant, however, at
0.45. Thus the postgraduate/college only gap ise®aver time: it was 0.05 in 1996
and reached 0.12 by 2009.

Overall, Tables 1 and 2 show that the relativeolmbmarket fortunes of
postgraduate and college only workers have bederdiit through time. The clear
pattern that emerges in the two countries is ofnarease in both the employment
shares and wage differentials for postgraduaiesi-vis college only workers. The
wage inequality literature has noted coincidentreases in relative supply and
relative wages of the college only group before hasl developed empirical supply-
demand models to consider their evolution throuigie t The within college graduates
variation we have identified has been discussesl ileghe context of these models

and so we turn to this in the next section of thpgp.

3. Supply-Demand M odels of Postgraduate and College Only Education

In this section we consider how the relative wagel @mployment patterns
documented in the previous section of the papep m# shifts in the relative
demand and supply of workers with postgraduatecatidge only education. To do
so, we present estimates of what has become knswreacanonical model of relative
supply and demand where relative wage different@lsworkers with different
education levels are empirically related to measwtk the relative supply of the
different groups and proxies for demand (usualgndls assumed to be driven by
technical change). The origins of this model cantréeed back to Tinbergen’s (1974)

race between supply and demand, where relative diffigeentials between more and



less educated workers rise through time if demantstops supply. This was
formalised in a general way by Katz and Murphy @©8nd has been empirically
estimated by a number of authors since (see Acenagl Autor, 2010).

The Katz-Murphy approach begins with a Constaastdity of Substitution
production function where output in period t)X(¥ produced by two education groups
(E1r and E) with associated technical efficiency paramet@rsaid6,) as follows:

Y, = (0,E) +0,E5)" (1)
wherep = 1 — 16g, whereog is the elasticity of substitution between the two
education groups.

Equating wages to marginal products for each aducaroup, taking logs

and expressing as a ratio leads to the relative ewagquation

|og(MJ:|og(i}i|og[ij that can be transformed into the following estinmat

2t Ox ) Og 2t

equation by parameterising the demand shifts tesnmy(ai]:aﬁalue[ , Where tis a

1t
O

time trend, to give

W E (2)
| 1t - t I 1t
Og[_W J oy +aq ‘“7209(_E ]+et

2t 2t
wherea, = —1/ok.

Thus, the relative wage is a function of a lineand and the relative supply
variables. The typical approach for estimating d83umes a narrowly define wage
differential (usually the college only/high schayap) and models supply in terms of
college equivalent and high school equivalents. dBfine equivalents within the
college and high school groups, individuals witfiedlent education are assumed to be

perfect substitutes but are given different efficig weights. So, for example, in terms

10



of defining college equivalents, postgraduatesem®imed to be perfect substitutes
for college only graduates but they are given adigelative efficiency (e.g. in some
work of around 125% which is assumed constant bwes).

Card and Lemieux (2001) note that this speciftsaimposes the restriction
that different age groups with the same educatemell are perfect substitutes, an
assumption that is not consistent with the US dha&y analyse where the wage
differentials between college only and high schgralduates do not move in the same
way for different age or potential experience gthpough tim&. One can relax this

assumption by decomposing Eand E; into CES sub-aggregates as

1M 1
E,. :[ZBME&I} and E,, :{ZBZJ.E;‘J , Where there are j age or experience
j j
groups andy = 1 — 16x, whereoy is the elasticity of substitution between differen
experience or age groups within the same educhiah’
If workers are paid their marginal productivityewan derive a model for the

wage gap between group 1 and 2 workers as:

I R G R I
lod —L | =loal 2t | +Jogl 2 || — |logl =2t |=| — | logl =ML |- |og| =Lt
OQ{W,%] Og(ezt]+ Og{ﬁzj] O %0 Ex Ox %0 Eat % Ext

Equation (3) is a generalised version of the casanmodel allowing for
imperfect substitution between workers of differeexperience or age within
education groups as well as for substitutabilityoas education groups. Card and

Lemieux (2001) report estimates of this model based)S data, and Autor, Katz and

8 They show that the college only/high school getduvage rises faster over time for younger and
workers with lower potential experience.

° Of course, if = 1 (becausey is infinity owing to perfect substitution) this ltapses back to the
standard Katz-Murphy model. Notice we use X dempemperience as notation here as we focus on
substitution across experience groups for mosuofanalysis (much the same emerged if we looked at
substitution across age groups as well - thesdtseme available on request from the authors).

11



Kearney (2008) present a variant where imperfetistswtion is allowed across
potential experience, as a pose to age, groups.

As with the Katz-Murphy model, we can again make technological
parameters a function of the linear time trendhs the estimating equation becomes

the following:

W, E, (4)
log — |=8, +o,t+ leog(i}ég, log —~ —Iog(iJ +V
Wi Ea = Ea

where the coefficient on the trerd indicates the relative demand shift over and

above supply change$, = -1log, 83 = -1lox and v is an error terr?.
Estimates of Supply-Demand Models
We present estimates of the Katz-Murphy (KM) andddaemieux (CL)

specifications (respectively equations (2) andag@gve) in Table 3. Our time series is
too short to undertake a rigorous analysis forGBedata, so this part of the analysis
only considers the US. The dependent variablén(ather papers in the literature) is
a composition-adjusted relative wafewith the relevant relative wage under
consideration in different models defined in thébl€a The relative supply variables
also follow the literature showing supply in terofshe relative group of equivalents

(see the Data Appendix for more detail).

19n practice, the equation from the two-level ndsBES model is estimated as a two step procedure.
First, the coefficientd; can be estimated from regressions of the relatigges of different
experience/age groups to their relative suppliedetdve a first estimate afy and a set of efficiency
parameters (thp;'s andB,'s in the CES sub-aggregates) can be obtainedafiir @ducation group from

a regression of wages on supply including expegfge fixed effects and time dummies. Given these,
one can then computeyand E; to obtain a model based estimate of aggregatelysuppe Card and
Lemieux (2001) for more detail.

' The composition adjustment is described in theaDappendix. Essentially we take a similar
approach to Autor, Katz and Kearney (2008) andregé predicted fixed weight wage differentials
from annual wage regressions disaggregated by gemtkthe four potential experience groups (i.e.
eight separate regressions for each year) comigofior a linear experience variable (and for broad
region and race). These wages are then weighteldeblyours shares of each group for the whole time
period.

12



We begin by discussing estimates of equation (&) &) for the wage
differential considered in the vast majority of Wwor the college only/high school
relative wage - and for college equivalent versigh lschool equivalent supply. The
KM model is specification [1] in the upper panel tbe Table and the CL model
(allowing substitutability across age groups withine two skills groups) is
specification [4] in the lower panel of the Tabkar the 1963 to 2009 time period
under consideration, the estimates we obtain angasito those in other work.

First, consider the KM specification [1]. The modeicovers a significant
negative coefficient of -0.347 on the relative dypmriable, suggesting an elasticity
of substitution of about 2.9. This is in the samaéigark as Autor, Katz and Kearney's
(2008) estimate of 2.4 for the same data runniomfi963 to 2005. Similarly, there
Is a significant positive coefficient on the tremdriable of 0.014 showing a trend
increase in the college only/high school gap ofdercentage points a year.

Second, consider the CL specification [4]. Thisc#ipeation shows a negative
impact of aggregate supply (with an implied elastiof substitution of 2.1) and a
significant trend increase of 1.8 percentage p@etsyear. These are different to the
KM model because of the salient feature of the Ghdeh, namely the significant
estimate obx of 3.7.

As noted above, some authors have remarked thidteifsame exercise is
carried out for a wage differential defined betweehege plus (i.e. postgraduates and
college only workers) and high school graduates thedsame supply measure that
much the same results follow. One can, of couesd, whether that remains the case
for data extended up to 2009. We do so in spetifica [2] and [5] in the Table
where we now consider a relative wage as the paxiigte to high school graduate

wage. If the college plus group is homogenous (#edpostgraduates and college

13



only workers can be thought of as perfect subssfuthen one should see the same
estimates as in specifications [1] and [4].

Whilst qualitatively similar (i.e. supply depresseage differentials and there
is a significant trend increase in relative wagesr@and above supply) the magnitudes
of the estimated effects are rather differenthin KM model, the implied elasticity of
substitution is now 2.3 (as compared to the 2.%albor college only). Moreover, the
trend coefficient is 50 percent higher at 0.021 parad to 0.014. Both these
postgraduate/college only gaps are statisticafigiBcant. The same is true of the CL
model. In specification [5], the estimated impaétaggregate relative supply on
relative wages is more marked than in specificafjn suggesting a slightly lower
substitution elasticity of 1.8 (as compared to 2ld)addition, the trend coefficient is
larger (at 0.02%is-a-vis0.018).

We probe the postgraduate/college only differemaese in specifications [3]
and [6]. The specifications here define relativgesas the postgraduate/college only
wage and split the college equivalent supply intstgraduates and college only
equivalents. These estimates are in the spirih@ftésts introduced by Ottaviani and
Peri (2011) on whether skill groups can be groutpggther or not. They argue that
supply should have no impact if they can be groupegeéther (implying an infinite
elasticity for perfect substitutioriy.

In both the KM and CL models, we reject the hypsiheof a zero supply
effect and therefore perfect substitutability. Bstimated coefficient on the aggregate

supply variable is negative and significant in bo#ses, implying an elasticity of

12 There are other papers in the immigration litemattaking a similar approach of testing for
substitution of different worker types in relativeage equations derived from nested CES production
functions. For the US see Aydemir and Borjas (3007d for Britain see Manacorda, Manning and
Wadsworth (2011).
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substitution of 7.4 for both the KM and CL moddisterestingly, in the latter case
there is no evidence at all of substitution acmgserience groups, hence the reason
why the KM and CL models yield the same substituetasticities. This is also borne
out by the significant coefficient on the trendighte, showing an annual increase in
relative wages over and above supply of 0.5 peagentpoints per year or
cumulatively around a 24 percentage points increasethe full 47 years.

Thus, we decisively reject the null hypothesis ddiiag together postgraduate
and college only workers. Below we consider sonasaas for this, looking in more
detail at differences in the skills and occupatiohshe two groups of graduates. In
addition, it is worth noting that the similarity tie KM and CL estimates emerges
since relative wages do not show strongly differpatterns for low versus high
experience (or younger versus older) workers. Thishown in Figure 3 that shows
similar trends in the composition adjusted postgaael/college only relative wage
across higher and lower experience groups.

Modelling Aggregate Demand Shifts in the KM and\Bidels

So far, we have proxied demand shifts in the KM &hdsupply and demand
models via a linear trend. This has been standactipe in existing work. However,
various authors have noted that it has proven hasder time for the model to
produce a good fit. Some authors (Autor, Katz amandey, 2008; Goldin and Katz,
2008) have therefore generalised the model, lookingend non-linearities or trend
breaks. The CL approach also speaks to this, byhasiging the need to consider
changing college only/high school graduate wagdewdhtials across age or

experience cohorts.

13 Carneiro and Lee (2011) argue that changes imtkeage quality of college graduates needs to be
factored in - when they do so, they argue thatctiraposition (i.e. quality) adjusted college onlghni
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Table 4 takes a different approach, replacing tead with a technology
proxy, the log of the real ICT capital stock. Imstingly, this produces results more
like the original work, with more negative aggregatpply effects than for the trend
models in Table 3. In the Katz and Murphy (1992)eyabased upon data from 1963
to 1987, (16g) was estimated at 0.7, leading to the much questichate obe = 1.4.

In specification [4], now based on the longer tipggiod from 1963 to 2009, the CL
model augmented by the real ICT capital variabliemeges (16¢) for the college
only/high school graduate wage as 0.67, producmgstimate otg = 1.5, which is
very close to the original Katz-Murphy elasticity.

For our interest in postgraduates, both the KM @hdmodels incorporating
the real ICT capital variable corroborate the figdi from before and, if anything, are
stronger. The Ottaviani-Peri (2011) type test iecsfications [3] and [6] strongly
rejects the hypothesis of constant wage evolutionpostgraduates and college only
graduates. Moreover, the strong and significanffiooent on the real ICT measure
suggests that, over time, demand has been shdtinggly in favour of postgraduate
relative to college only workers.

Thus, over the last five decades in the US, ikdademand seems to have
shifted over time in favour of postgraduate workass compared to college only
workers. Moreover, the two groups of workers appeaoe imperfect substitutes in
production so that rising wage gaps between padtigte and college only workers
have been an important aspect of rising within-grauequality amongst graduates

that has, to date, been rather under-studied blté¢hnature.

school premium rises by more over time. For maseuwssion of compositional changes and changing
wage inequality see also Lemieux (2006b).
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4. Connectionsto Changesin Industry Computerization

A large body of existing research connects thetivelademand shifts underpinning
increased wage inequality to observable measuréschhology, usually relating the
two through industry-level regressiol{sThis work reports that technology measures
like R&D, innovation, computer usage and investmantcomputers have been
strongly correlated with the increased demand forereducated workers, therefore
being important drivers of the long run secular dathincreases we have already
described earlier in the paper.

In this section, we report results where withidtstry changes in relative
labour demand for five education groups are relépedhanges in computerization,
with a particular focus on looking what has happkeme the 2000s as the earlier
studies do not extend into this decade and comtinthe focus on what is going on
within the graduate group with respect to postgaseisiand college only workers.
Industry Computerization and Skill Demand

We begin by estimating the following long run vithndustry relationship
between changes in relative labour demand, S, laadges in computer use, C, as:

ASgjt =M T716AC T 014t (5)

where ASejt :Sejt—se}t is change in the employment share for educationmm in

industry j between years and t (in the US between 1989 and 2008, and for GB

* The seminal article is Berman, Bound and Grilictie94) which related changes in the demand for
skilled labour in US manufacturing industries toasgres of R&D and computer investment. Autor,
Katz and Krueger (1998) study connections with 8tdu computerization in detail, and Berman,
Bound and Machin (1998) and Machin and Van Reef888) offer cross-country comparisons based
on the same industries across countries. The titeraincluding reference to more studies, is neeid

in Katz and Autor (1999).

'3 In their US study, Autor, Katz and Krueger (1998dk at four education groups: college, some
college, high school graduates and less than hitjoad. Given our focus on heterogeneity in the
college group, we split that into postgraduates e@witege only, so as to look at five groups. Wepals
study five (broadly comparable groups) in the GBadpostgraduates, college only, intermediate 1,
intermediate 2 and no qualifications (see the Pgtpendix for definitions).
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between 1996 and 2008) amdC; is the change in the proportion of workers in
industry j using a computer at work between 1984 2803 for the US (from the
October Current Population Survey Supplements)omtadeen 1992 and 2006 for GB
(from the 1992 Employment in Britain and the 200@IS Survey).

To evaluate the longer run impact of computer (s&ce the initial
introduction of computers in the PC era) we alsgnaent equation (5) by the initial
level of computer usage (in 1984 for the US and21f@® GB) as follows:

cinitial |

_ 6
ASgjt =k e T V2eAC| + 92T ©2ejt ©)

where Cij”i“a' is the initial computer use proportion (measured984 for the US and

1992 for GB). The inclusion of this variable cantbeught one in one of two (related)
ways. As it holds constant the initial stock ohyqmuters, then with its inclusion the
estimated coefficient onC; picks up effects of the change in computer use fitoen.
Secondly, under the assumption that in earlierogeri(say back in the 1960s or
1970s) the computer use proportion was essentzaitg, the variable itself can be
viewed as picking up growth in computer use effegigo the time period in which
the variable is measured.
US Results

Estimates of equation (5) and (6) are reportedfif@ education shares in
Table 5 (see the Appendix for more detail on thexige definitions used). The upper
panel of the Table focuses on the US, the loweelam GB and in each case the two

specifications showing the estimatesyof from equation (5) ang,_. and ¢, from
? 2¢ 2¢

equation (6) are shown.
Considering first the US results, specificatiohifiiTable 5 uncovers different

connections between the postgraduate and colldgecbanges in employment shares
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and changes in computer use. Indeed, the positieection reported in earlier work
(e.g. Autor, Katz and Krueger, 1998) is only presien the postgraduate group. It
seems that the connections between industry changdsll demand and changes in
computerization are not neutral across the twomgami college graduates.

Considering the three other education groups (sooilege, high school
graduates and high school drop outs), we uncowerséme pattern as seen in the
earlier work, namely that the main losers from @ased computerization are the high
school graduates (not the dropouts). This, of aurss consistent with
computerization playing a significant role in thelgrization of skill demand (where
jobs were hollowed out and/or relative wages detated in the middle part of the
education distribution’’

The second US specification [2] in Table 5 showsreges of equation (6)
which additionally include the 1984 computer usepprtion. This sheds more light
on what has been going on within the graduate grdupe change in the postgraduate
wage bill share is significantly related to botle tt984 to 2003 increases in industry
computerization and to the 1984 level. On the otlerd, the change in the college
only wage bill share is insignificantly related tbe 1984 to 2003 change and
positively and significantly only to the initial 8@ level. Thus, the initial influx of
computers to industries benefited both groups,theteafter the group of graduates
who benefited was confined to those with a postgatal qualification. This paints a
rather different picture as to who benefited maetrf the computer revolution. It

seems initially that labour demand shifted in favof all graduates, but as time

'8 For evidence on labour market polarization intt&see Autor, Katz and Kearney (2008), in the UK

see Goos and Manning (2008) and for Germany sez-Sginer (2006) or Dustmann et al. (2009).

Goos, Manning and Solomons (2009) and Michaelstdjand Van Reenen (2010) present evidence
that polarization connected to computerizationes/psive across a number of countries.
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progressed labour demand tilted more in favourastgraduates. This suggests that
more recently postgraduates possess skills thake rittakm more complementary to
computers, a point we return to towards the enthisfsection where we look directly
at differences in the skills of postgraduate antege only workers.

It is worth benchmarking the within-college groupiffetences for
postgraduates and college only with the earlierkwainere the overall college share
(i.,e. the sum of the two shares) was used as depéendriable. If we put them
together in one college plus group as in the gani@k, we obtain a coefficient (and
associated standard error) of 0.131 (0.031) onl#8% to 2003AC; variable and of

0.010 (0.001) on the 1984 variable. Thus, like the earlier work, there iderd a

strong connection between changes in college phyayment shares and computers,
but our findings highlight that it is one charaed by non-neutrality of technology-
skill complementarity across the postgraduate atidge only groups.
GB Results

The lower panel of Table 5 gives the GB resultsngider specification [3]
first. As with the US findings, we find non-neuitglamongst the two groups of
graduates. We obtain a significant positive cogffit on the postgraduate variable
and an insignificant (positive) one on the collegdy variable. The same is true in
specification [4] when the initial computer usageriable (measured in 1992) is
included. Here though, it is evident that there streng and significant connections
between changes in the postgraduate employmerg shdrboth changes in industry
computerization and the 1992 level of computer asa@n the other hand,

connections with the college only share are naissi@ally significant.
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For the other three education groups, the resildts confirm that the British
labour market was also characterised by polarizatemnnected to industry
computerization and its associations with changesthie relative wages and
employment of workers with different education lisveThe hollowing out of the
middle is seen in the results reported in the Talilere the intermediate qualification
groups fare worst, whilst those at each end of #deication spectrum (the
postgraduates at the top and the no qualificatgposp at the bottom) have the best
outcomes in relative terms.

Sub-Period Analysis and Complex/Basic Computer Use

The notion that increased computer usage actsresaaure of new technology
over the whole time period we consider also regus@me discussion (see Beaudry,
Doms and Lewis, 2010, who critically appraise thpt to which the widespread use
of personal computers reflects a technological ltgian). This is a potentially
important aspect of our analysis in that we lookretnges in computer usage between
1984 and 2003 as, by 2003, in some industries #neeptage of workers using a
computer is high. This possible near reaching oéiing, of course, shows the need
to control for initial levels of computer usage time regressions. It also raises the
guestion of whether changes in a simple headcowatsare of any computer use at
work adequately reflect technological change.

We consider this question in two ways for the U8Ilgsis (sample size issues
precluded a similar analysis being undertaken f&).G-irst, we break down the
analysis into two sub-periods. These are dictayetthé availability of computer usage
data in the CPS in the October supplements of 18843 and 2003. We thus look at
changes in employment shares between 1998 andaz@DBow they relate to changes

in computer usage between 1993 and 2003, and petfar same sub-period split for
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changes in employment shares between 1989 and Ww@88&omputer use changes
measured from 1984 to 1993.

Estimates of equation (6) are reported in specitioa [1] and [2] of Table 6
for these two sub-periods. The analysis essentalyoborates the earlier findings
where there is a stronger computerization effectpistgraduates than for college
only workers. A closer inspection of the resulbesl however, reveal that this more
true of the first sub-period (in specification [1]Jn the second sub-period
(specification [2]) the postgraduate and collegy aomputerization effects are more
similar.

To further probe this question, the second way wesicler the usefulness of
the computer usage data to measure technologieaigehis by breaking down the
computerization measure into whether the compwgensied for complex or basic
tasks. For the second period of data we can dosthce the 1993 and 2003 computer
use supplements in the CPS report whether compatersised for more complex
tasks like programming as well as for a varietytifer more basic purposes (see the
Data Appendix for more detail). We therefore defiocemplex use as computer
programming and basic use as all other computer use

Specification [3] of Table 6 reports the resullisis evident that the changes in
complex computer usage are strongly associated thghincreased demand for

postgraduates. Both the change and the initial lez-complex computer usage have

" The second period closely approximates the tim®g@estudied by Autor, Katz and Krueger (1998).
Autor, Katz and Krueger report an estimated coffit (standard error) of 0.152 (0.025) on the
computer use variable in a regression of changesliage plus employment shares between 1979 and
1993 on the 1984 to 1993 change in computer usagel91l US industries. Running the same
regression (i.e. not including the initial levelafmputer usage) on our 215 industries for the gham
college plus employment shares between 1989 an8 ®@9obtain a very similar estimate of 0.144
(0.026) on the 1984 to 1993 change in computer vas&ble. For this specification, considering
postgraduate and college only shares separatetiupes a coefficient (standard error) of 0.087 (5)01
on the change in computer use variable in a changestgraduate share equation and of 0.057 (0.023)
in a change in college only share equation.
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a positive and significant impact on the changethe postgraduate share of
employment. The same is not true of the colledg group, where it is changes in
basic computer usage that are significantly relatethcreased employment of this
group of workers.

Thus it seems that whilst increased computer usage time could in part
reflect the widespread use of computers as becomiggneral purpose technology,
once the complexity of tasks used for by compuiersonsidered, this has been an
important factor the differential demand for poatirate vis-a-vis college only
workers. Therefore in more technologically advandedustries, the demand for
postgraduates has increased at a faster rate ¢émaandl for college only workers over
the last twenty five years.

Cross-Country Correlations

The fact that we have comparable data in two g@msimeans we can further
investigate the relative demand shifts in favour pofstgraduates by asking the
guestion whether one sees bigger shifts occurnnthe same industries in the two
countries. Earlier work on shifts in relative demdeby Berman, Bound and Machin
(1998) took this very approach to show that theesewcross-country commonalities
in shifts in industry skill demand in advanced do@s in the 1970s and 1980s, as
would be predicted by the skill-biased technolobotenge hypothesis.

Table 7 shows US-GB cross-country correlationsinafustry levels and
changes in employment shares and computerizatizesel'are computed for the same
49 (roughly 2-digit) industries for the two couesi The levels are all strongly
correlated as shown in the first column. Howeveur onain interest is in the
correlations in the within-industry changes as reggabin the second column. These

are also strongly correlated for employment sharesfor computerization. It seems

23



that it is the same industries in the two counttined had faster increases in computer
usage and, at the same time, shifts in relativeaseintowards postgraduates. The
correlations are strong (with p-values showingistiatl significance levels of better
than 1 percent in all cases). Figure 4 plots USu®IiGB changes in postgraduate
employment shares and changes in computer usagitsadregression line through
them, showing these strong cross-country correlatio

Cost Share Equations

So far, we have considered shifts in relative lebdemand by education
group and how they have been related to changesniputerization across industries
over time. The advantage of our analysis so far thaswe were able to do this for
around 215 US industries and 51 GB industries ¢ngehe whole economy.

A common approach adopted in some of the literaha® been to estimate
more detailed cost share equations derived dirdoti;n a translog cost function.
These relate changes in cost shares by educatup ¢go technology indicators and
also to industry capital and output. Thus, one egplore the extent of capital-skKill
complementarity/substitution and of technologyiskibmplementarity/substitution.
We have also considered this approach, albeit img@hting for a more aggregated set
of industries owing to the need for capital andpotidata'®

The cost share equation we estimate takes the form

where AWBejtiS the within-industry change in the wage bill shaf education group

e, CI/Y is the share of ICT investment in valueediK is the net capital stock and Y

'8 The need for capital stock data in service seicmustries (which we obtain from the US National
Income and Product Accounts, NIPA and for GB frdra EU KLEMS data) also means we have to
lose some industries from our analysis where chpiga is not well measured for public sector
industries (as in Autor, Katz and Krueger, 1998,ame forced to omit education and health from this
analysis).
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is value added. Variants of equation (7) have estimated in the literature exploring
capital-skill complementarities (dating back to l&hes, 1969) and more recently in
the wage inequality work exploring technology-skidmplementarities.

Estimates of equation (7) are given in Table 85@1US industries and 28 GB
industries. Differences in the postgraduate/colieglg coefficients on the technology
variable are more muted, but they are supportivéhefpattern seen earlier in the
relative labour demand equations. Industries withraniCT investment saw faster
increases in wage bill shares for postgraduatesftitacollege only workers, which is
indicative of non-neutrality between the two groopsollege graduates. There is also
significant hollowing out in the middle part of tkestribution with some college and
high school graduates in the US (intermediate 1 iatefmediate 2 in GB) faring
worst.

What Are The Skills That Make Postgraduates MorBemand Than College Only
Graduates?

An obvious question that emerges from our analsidate asks what are the
skills possessed by postgraduates that make thguarfect substitutes for college
only workers? We can shed more light on this bkiog at the British 2006 Skills
Survey that contains information on education levefl workers, but also on their
specific skills in terms of the job tasks done hyrkers.

Table 9 shows postgraduate/college only differenae cognitive skills,
problem solving skills, people skills, firm-specitkills, the tasks they use computers
for and the routineness of their job. Most of thenbers in the Table (with the
exception of the proportions using computers) agell on a scale of 1-5 (5 being

highest) from questions on task performance askifoyv important is this task in
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your current job?', with 1 denoting 'not at all ionf@ant', 2 'not very important’, 3
fairly important', 4 'very important' and 5 'essaih

It is clear that both sets of graduates do jobih wigh skill and job task
requirements. However, in almost all cases theldearee higher (and significantly so)
for postgraduates. For example, postgraduates Hagker numeracy levels
(especially advanced numeracy), higher levels @afly@mg complex problems and
specialist knowledge or understanding. The computage breakdowns are also
interesting, showing clearly that postgraduates ewitbge only workers have high
levels of computer usage, but that using computerperform complex tasks is
markedly higher amongst the postgraduate group.

We view the Table 9 material as clearly confirmitigit postgraduates do
possess different skills and do jobs involving eliéint (usually more complex) tasks
than college only workers. This is in line with tharlier analyses showing them to be
imperfect substitutes and with the notion thattrebademand has shifted faster in
favour of the postgraduate group within the gro@i@lbcollege graduates. As such,
this appears to be an important aspect of risingenvi@mequality amongst college

graduates.

5. Postgraduate Heter ogeneity

The analysis so far has considered whether workexge any postgraduate
qualifications. This is the only measure availafde the longer time periods we
consider. However, from 1992 onwards in the US, famich 1996 onwards in Britain,
we do have consistent data on what type of broatigpamduate qualification people

hold. We can thus consider the evolution of empleytrshares and relative wages
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within the postgraduate group for people with Méstdegrees, doctorates and other
postgraduate qualifications.
Employment Changes by Type of Postgraduate Qualdic

Table 10 shows the employment share and share gainpostgraduates of
these three qualification groups, from 1992 to 20he upper panel for the US, and
from 1996 to 2009 in the lower panel for GB. Irttbocountries, the biggest share is
for Master's degrees, and this is the group seéreglarger increase in relative
supply. In the US, the share of Master’'s risesjlswtihe share of professional
qualifications falls, and the share of doctoratesains relatively constant. In Britain,
the Master’'s share goes up, with the professioeglek group staying constant and
the share of postgraduates with a PhD falling.

Wage Changes by Qualification

Table 11 considers the evolution of wage differatfor those with Master’'s
degrees and doctorates as compared to workersjugtha college degre®. The
wage differentials rise over the period considdmrdVaster’'s and doctorates in both
countries, but by more in the latter case as shiowhe final rows of the two panels
which shows the relative Doctoral/Master's degi@gesgver the three years.

Using similar methods to those used earlier inghper, Figure 5 graphs the
trends in the composition-adjusted postgraduateewdifferentials for those with
Master's degrees and doctorates again relative himset with college only
gualifications. For both countries, these cleady but through time. The doctorates
are pulling away from the Master's qualificatiomsterms of pay, showing within

post-graduate qualification increasing inequality.

' The composition of the professional degree grdtfprd substantially across the two countries since
they consist largely of professionals in the US mghs in Britain a substantial number are those with
post-graduate teaching qualifications.
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Which Occupations do Postgraduates and College @rdykers do?

The final aspect of the extent to which postgréel@ad college only workers
differ that we consider is to look in which occupas they are employed. Table 12
shows the top five occupations in terms of thearshin employment for college only,
Master's and doctorate degrees for 2010 for théitute upper panel) and for GB (in
the lower panel).

There are several interesting features of thdi@poccupations of these three
groups of workers. First, the top five tend to biéfedent occupations in both
countries. Second, whilst the occupational categoare not quite the same across
countries, there are some clear similarities. Thing postgraduate occupations are
more segregated than the college only. For padtigitas, in the US the top five (out
of 497 occupations) account for almost half of empient (49 percent) and in GB
(out of 353 occupations) for around 45 percente Tbllege only distribution is a lot
more dispersed, with the top 5 accounting for 16&¢& of employment in the US
and for 20 percent in GB.

Table 13 considers how the extent of occupatiohetering differs across the
different types of graduates. It shows the numldfeoazupations that respectively
have college only, Master's and doctorate degrekkess, and a Gini coefficient
measuring how concentrated into occupations arsetlyggoups of graduates. The
numbers in the Table make it clear that the ext@#nbccupational clustering is
different for the three groups. College only wogkare spread more widely across the

occupational structure and the occupational distigm of postgraduates is more

% Benson (2011) considers the spatial distributiéroccupations in the US by education group.
Whilst not the main focus of his analysis, he shothe occupational structure of postgraduates to be
more segregated than for college only workers (added for the rest of the labour force).
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segregated. Within the two groups of postgraduaties, doctorate holders are
occupationally more segregated than are thoseithdils with a Master's degree.
Thus, we see differences in the occupational straadf employment for the
postgraduate growgs-a-viscollege only graduates. This is consistent witti affers
additional corroborative evidence relevant to canlier findings of less than perfect
substitution and in trend differences in relativages that have differed between the

postgraduate and college only group.

6. Conclusions

In this paper, we focus on what has to date beathar neglected, but what is
becoming an increasingly important, developmenthef education structure of the
workforce that has been occurring in many countifés offer new evidence on how
the changing education structure has contributedisiog wage inequality in the
United States and Great Britain. Our main focusnsncreasing divergences within
the group of workers who go to university. We doeuinthat there have been
increases through time in the number of worker$ witpostgraduate qualification.
We show that, at the same time as this increasieein relative supply, their relative
wages have strongly risen as compared to workersamily a college degree.

Consideration of shifts in their demand and supigovers trend increases in
relative demand for postgraduates that are a kiegrdof increasing within-graduate
inequality and of overall rises in inequality. Imd with these shifts in relative
demand, we report various pieces of evidence awith the notion that postgraduate
workers and college only workers are differenthat they are not perfect substitutes,
as they possess skills that have a higher valtigeitabour market and that they work

in different occupations.
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The relative demand shifts in favour of workers hwipostgraduate
gualifications are strongly correlated with tectahichange as measured by computer
usage and investment. In fact, it turns out the&rdhe years when computers have
massively diffused into workplaces, the principanéficiaries of this computer
revolution has not been all graduates, but thosk postgraduate qualifications. As
such, there has been a strong connection betweenindreased presence of
postgraduate workers in the labour force and rigiraduate wage inequality over

time.
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Figurel: Trendsin Overall 90-10 Wage Ratio

United States, 1963 to 2009
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Notes: US 90-10 Log(Earnings) ratios from March @aot Population Surveys for income years 1963
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Figure2: Trendsin 90-10 Wage Ratio For Graduates

United States, 1963 to 2009
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Figure 3: Trendsin Composition Adjusted Postgraduate
Wage Differentials by Experience Group

Postgraduate/College Only - United States, 1963 to 2009
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CPS data for full-time full-year workers aged 26-60
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Figure4: Cross-Country Correéationsin Within-Industry Changesin
Postgraduate Shares and Computer Usage (49 Industries)
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Figure5: Composition Adjusted Wage Differentials
by Postgraduate Qualification

United States, 1992 to 2009
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Table 1. Employment Shares by Education

United States

1963 1970 1980 1990 2000 2009
College Degree or Higher 0.137 0.158 0.238 0.277 31®. 0.359
Postgraduate Degree 0.037 0.046 0.075 0.089 0.106 1270
College Degree Only 0.100 0.112 0.164 0.189 0.209 232
Postgraduate Share 0.268 0.290 0.313 0.320 0.337 .3540
Great Britain
1996 2000 2009
College Degree or Higher 0.145 0.180 0.289
Postgraduate Degree 0.044 0.057 0.107
College Degree Only 0.101 0.123 0.182
Postgraduate Share 0.301 0.315 0.370

Notes: Source for United States is March CurrempuRaion Surveys. Source for Great Britain is LabBorce Surveys. Employment shares are definegdople in work
with O to 39 years of potential experience and &fetb 60.
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Table 2: Wage Differentials by Education

United States

1963 1970 1980 1990 2000 2009
College Degree or Higher 0.337 0.416 0.384 0.529 0.628 0.680
(0.011) (0.008) (0.007) (0.006) (0.008) (0.006)
Postgraduate Degree 0.338 0.455 0.470 0.641 0.768 0.858
(0.020) (0.013) (0.010) (0.009) (0.010) (0.008)
College Degree Only 0.337 0.402 0.344 0.476 0.555 0.581
(0.012) (0.009) (0.007) (0.007) (0.008) (0.007)
Postgraduate Degree Versus College Degree Only 10.00 0.053 0.125 0.165 0.214 0.277
(0.021) (0.014) (0.010) (0.010) (0.011) (0.008)
Sample Size 12100 23217 29546 34944 29436 43394
Great Britain
1996 2000 2009
College Degree or Higher 0.468 0.470 0.498
(0.007) (0.007) (0.007)
Postgraduate Degree 0.504 0.540 0.574
(0.015) (0.010) (0.011)
College Degree Only 0.451 0.435 0.451
(0.011) (0.008) (0.008)
Postgraduate Degree Versus College Degree Only 20.05 0.104 0.123
(0.017) (0.011) (0.011)
Sample Size 20072 36590 27280

Notes: Source for United States is March CurremqtuRadion Survey. Source for Great Britain is 192600 and 2009 Labour Force Surveys. Full timeyear workers
with 0 to 39 years of potential experience and ag@do 60 in the US; full time workers with 0 to $8ars of potential experience and aged 26 to 6BBn Wage
differentials relative to high school graduateshe US and intermediate qualifications in GB. Cohtrariables included are: gender, experience, riampee squared, broad
region and race (US); gender, experience, expexisquared, London and white. Standard errors ienplaeses.
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Table 3: Estimates of Supply-Demand Models of Educational Wage Differentials, US

United States, 1963-2009

Wage Differential College Only/ Postgraduate/ Postgraduate/
High School High School College Only
Relative Supply College/ College/ Postgraduate/
High School High School College Only
A. KM Aggregate M odel [1] [2] [3]
Log(Aggregate Relative Supply) -0.347 (0.034) -0.44.040) -0.135 (0.061)
Trend 0.014 (0.001) 0.021 (0.001) 0.005 (0.001)
Sample Size a7 a7 47
R-Squared 0.91 0.96 0.87
B. CL Experience Groups M odéel [4] [5] [6]
Log(Aggregate Relative Supply) -0.466 (0.032) -8.98.043) -0.135 (0.053)
Log(Experience Specific Relative Supply) - -0.271 (0.023) -0.243 (0.029) 0.007 (0.033)
Log(Aggregate Relative Supply)
Trend 0.018 (0.001) 0.025 (0.001) 0.005 (0.001)
Sample Size 188 188 188
R-Squared 0.86 0.90 0.70

Notes: The dependent variable is the log of theveat fixed weighted (composition adjusted) waifierentials.
Standard errors in parentheses. Four experienc#isggoups (0-9, 10-19, 20-29, 30-39). The CL ralsdnclude
dummies for experience groups and are estimateg) tisé two step process discussed in footnotetiegbaper
and in Card and Lemieux (2001).
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Table 4: Estimates of Supply-Demand M odels of Educational Wage Differentials, US, With ICT Capital

United States, 1963-2009

Wage Differential

College Only/ Postgraduate/ Postgraduate/

High School High School  College Only
Relative Supply College/ College/ Postgraduate/
High School High School  College Only

A. KM Aggregate M odel

[1] [2] 3]

Log(Aggregate Relative Supply)
Log(Real ICT Capital)

Sample Size
R-Squared

-0.503 (0.038) -B.68.055) -0.159 (0.071)
0.186 (0.011)  0.266 (0.016)  0.052 (0.006)

a7 47 47
0.93 0.95 0.85

B. CL Experience Groups M odel

[4] [5] [6]

Log(Aggregate Relative Supply)
Log(Experience Specific Relative Supply) -
Log(Aggregate Relative Supply)

Log(Real ICT Capital)

Sample Size
R-Squared

-0.665 (0.045) -@.80.063) -0.162 (0.058)
-0.258 (0.022) -0.222 (0.031)  0.013 (0.034)

0.245 (0.014)  0.328 (0.019)  0.052 (0.005)
188 188 188
0.84 0.88 0.68

Notes: As for Table 3.
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Table5: Estimates of the Relationship Between Changesin Employment Sharesand Changesin Computer Usage Across I ndustries

United States, 215 Industries

(1]

[2]

Change in Post- College Some  High School High School Post- College Some  High School High School
Employment Shares, Graduates  Only College Graduates Dropouts Graduates  Only College Graduates Dropouts
1989-2008
Change in Computer 0.080 0.005 -0.046 -0.096 0.057 0.105 0.026 -0.080 -0.142 0.090
Use, 1984-2003 (0.022) (0.026)  (0.028) (0.036) (0.025) (0.019) (0.025) (0.024) (0.029) (0.020)
Computer Use, 1984 0.005 0.004 -0.007 -0.009 0.007
(0.001) (0.001)  (0.001) (0.001) (0.001)
R-Squared 0.06 0.06 0.01 0.02 0.02 0.30 0.12 0.29 340 0.36
Great Britain, 51 Industries
3] [4]
Change in Post- College  Interm- Interm- No Post- College Interm- Interm- No
Employment Shares, Graduates  Only ediate 1 ediate 2 Qualifications Graduates  Only ediate 1 ediate 2 Qualifications
1996-2008
Change in Computer 0.094 0.037 -0.234 0.181 -0.078 0.133 0.055 -0.238 0.088 -0.037
Use, 1992-2006 (0.039) (0.052)  (0.057) (0.093) (0.043) (0.033) (0.053)  (0.058) (0.079) (0.038)
Computer Use, 1992 0.009 0.004 -0.001 -0.021 0.009
(0.002) (0.003)  (0.003) (0.004) (0.002)
R-Squared 0.11 0.01 0.26 0.07 0.06 0.39 0.05 0.26 370 0.33

Notes: Standard errors in parentheses. All chaagesinnualised. US employment shares are from388 and 2008 Merged Outgoing Rotation Groups ofGRS; US
computer usage from the 1984 and 2003 October GB®mployment shares from the 1986and 2008 LFS¢@Bputer usage is from the 2006 Skills Survey &iedl©992
Employment in Britain.. All regressions weightedthg average employment share in total industrysayesl across the two years.
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Table 6: Sub-Period Analysisand Complex/Basic Computer Usein US Industries

United States, 215 Industries

(1]

Change in Employment Shares, 1989-1998

Post-Grasluat College Only

Some College

High School Graduatedigh School Dropouts

Change in Computer Use, 1984-1993 0.073 0.029 -0.011 -0.144 0.048
(0.016) (0.023) (0.025) (0.028) (0.018)

Computer Use, 1984 0.003 0.006 -0.005 -0.012 0.007
(0.001) (0.001) (0.001) (0.002) (0.001)

R-Squared 0.17 0.11 0.07 0.34 0.26

(2]

Change in Employment Shares, 1998-2008

Post-Grasluat College Only

Some College

High School Graduatedigh School Dropouts

Change in Computer Use, 1993-2003 0.062 0.053 -0.050 -0.084 0.019
(0.019) (0.026) (0.028) (0.030) (0.021)

Computer Use, 1993 0.005 0.003 -0.007 -0.005 0.004
(0.001) (0.001) (0.001) (0.001) (0.001)

R-Squared 0.20 0.04 0.20 0.09 0.09

3]

Change in Employment Shares, 1998-2008

Post-Grasluat College Only

Some College

High School Graduatedigh School Dropouts

Change in Complex Computer Use, 1993-2003 0.100 0.040 -0.087 -0.083 0.030
(0.044) (0.062) (0.065) (0.071) (0.050)
Change in Basic Computer Use, 1993-2003 0.065 0.055 -0.052 -0.082 0.014
(0.020) (0.028) (0.029) (0.032) (0.022)
Complex Computer Use, 1993 0.012 0.004 -0.014 -0.003 0.001
(0.002) (0.003) (0.003) (0.003) (0.002)
Basic Computer Use, 1993 0.003 0.003 -0.005 -0.005 0.005
(0.001) (0.001) (0.001) (0.001) (0.001)
R-Squared 0.25 0.05 0.22 0.09 0.13

Notes: Standard errors in parentheses. All chaageannualised. US employment shares are froma8@ and 2008 Merged Outgoing Rotation Groups ofdR&; US computer usage from
the 1993 and 2003 October CPS. Complex computegpeusafor programming. Basic computer usage isthkér computer use. All regressions weighted byatrerage employment share in
total industry averaged across the two years.
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Table7:
US-GB Cross-Country Industry Correlations

Levels Within-Industry Changes
Employment Shares
Postgraduates 0.93 (p =0.00) 0.65 (p = 0.00)
College Only 0.87 (p =0.00) 0.64 (p = 0.00)
Less Than College 0.92 (p =0.00) 0.59 (p = 0.00)
Computerization
Computer Use 0.86 (p = 0.00) 0.58 (p = 0.00)

Notes: Pearson correlation coefficients with pdealin parentheses. Based on the same 49 induestrniess the two countries. Less
than college is some college, high school graduatdshigh school drop outs in the US and intermediaintermediate 2 and no
qualifications in GB.
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Table 8: Estimates of Cost Share Equations

US, NIPA ICT Investment, 52 Industries

(1] [2]

Change in Wage Bill Post- College  Some  High School High School Post- College Some  High School High School
Shares, 1989-2008 Graduates Only College Graduates Dropouts Graduates  Only College Graduates Dropouts
Cliy 0.033 0.028 -0.053 -0.041 0.033 0.038 0.023 -0.038 -0.049 0.026

(0.008) (0.009) (0.009) (0.012) (0.009) (0.010) (0.010) (0.009) (0.013) (0.010)
Change in log(K), 0.009 0.030 -0.006 -0.036 0.003
1989-2008 (0.017) (0.018) (0.017) (0.024) (0.018)
Change in log(Y), 1989- -0.010 0.000 -0.024 0.023 0.011
2008 (0.009) (0.009)  (0.008) (0.012) (0.009)
R-Squared 0.24 0.16 0.41 0.19 0.21 0.26 0.22 0.52 .26 0 0.24

GB, KLEMS ICT Fixed Capital Compensation, 28 Indiest
3] [4]

Change in Wage Bill Post- College Interm- Interm- No Post- College Interm- Interm- No
Shares, 1996-2008 Graduates Only ediate 1 ediate 2 Qualifications Graduates  Only ediate 1 ediate 2 Qualifications
Cliy 0.041 0.005 -0.017 -0.047 0.016 0.052 0.040 -0.016 -0.104 0.028

(0.016) (0.012) (0.013) (0.022) (0.010) (0.022) (0.014) (0.018) (0.027) (0.010)
Change in log(K), 0.006 0.009 -0.012 -0.031 0.028
1996-2008 (0.013) (0.008) (0.011) (0.015) (0.006)
Change in log(Y), 1996- -0.030 -0.094 0.003 0.160 -0.040
2008 (0.044) (0.028) (0.036) (0.053) (0.021)
R-Squared 0.21 0.01 0.06 0.15 0.09 0.23 0.35 0.13 390 0.54

Notes: Standard errors in parentheses. All regrassiveighted by the average wage bill share ir tothustry averaged across the two years. All gearare annualised.
US wage bill shares are from the 1989 and 2008 &tefgutgoing Rotation Groups of the CPS; US compugage from the 1984 and 2003 October CPS. Cltieishare
of IT investment in value added. NIPA real IT intrasnt (Cl), real non-ICT capital stock (K) and rgabss value added (Y) data are for non-resideptigate fixed assets
measured in millions of US dollars in 2005 pricé®eal IT investment, real non-ICT capital stock agal gross value added data measured as 5 yemgase The NIPA
data are for the private sector only so industnits high government employment (education andthesdrvices) are excluded. GB wage bill sharedrare the 1996 and
2008 Labour Force Survey; CI/Y is the share of K&ipital formation in value added. Real ICT fixegital formation (CI), real non-ICT fixed capital mpensation (K) and

real gross value added (Y) data are from the EU MBEdata and measured in millions of pounds in 1p@b&es.

compensation and real gross value added data neelaasib year averages.
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Table9:
What Are The Skillsand Job Tasks Implying Postgraduates Are Morein Demand Than College Only Graduates?

Skill/Job Task Postgraduates College Only Gap (Standard Error) reRsppn Corrected Gap
(Standard Error)
Cognitive Skills
Literacy 4.067 3.763 0.304 (0.079) 0.299 (0.079)
Simple Numeracy (Basic Arithmetic) 3.606 3.583 286.00.094) 0.023 (0.093)
Advanced Numeracy (Maths and Statistics) 3.004 2.71 0.289 (0.104) 0.285 (0.103)
Problem Solving Skills
Thinking of Solutions to Problems 4.311 4.277 0.03b664) 0.037 (0.064)
Analysing Complex Problems 4.179 3.880 0.299 (0.083 0.291 (0.083)
People Skills
Making Speeches/Presentations 3.658 3.148 0.5@95p. 0.496 (0.095)
Teaching People 4.023 3.843 0.180 (0.086) 0.187 (0.085)
Dealing With People 4.658 4.684 -0.026 (0.047) -0.017 (0.047)
Firm Specific Skills
Knowledge of Products/Services 3.817 3.831 0.018pM -0.002 (0.091)
Specialist Knowledge or Understanding 4.704 4.548 .15@(0.055) 0.158 (0.055)
Computer Usage
Using a Computer or Computerised Equipment 4.607 384. 0.223 (0.068) 0.234 (0.068)
Proportion That Do Not Use a Computer 0.019 0.045 -0.025 (0.014) -0.027 (0.014)
Simple (General Purpose) Computer Users 0.074 0.109 -0.035 (0.021) -0.044 (0.021)
Moderate Computer Users 0.428 0.486 -0.058 (0.035) -0.047 (0.034)
Complex Computer Users 0.479 0.361 0.118 (0.034) 118)(0.033)
Routineness of Job
Performing Short Repetitive Tasks 2.689 2.890 -D.@0073) -0.204 (0.073)
Variety in Job 4.315 4.195 0.119 (0.061) 0.129 (0.061)
Sample Size 257 1095

Notes: From 2006 Skills Survey. The questions &k f@erformance is "How important is this task imf@ening your current job’ which are 1 “not at atiportant’, 2 "not very

important’, 3 “fairly important’, 4 “very impomé&, 5 “essential’. The regression corrected dapdardises for age, age squared, gender, regibathnicity.
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Table 10:
Employment Shares by Postgraduate Education

United States

1992 2000 2009

Share of Employment

Master’'s Degree 0.070 0.074 0.091
Doctoral Degree 0.012 0.014 0.017
Professional Degree 0.019 0.018 0.018
Share of Postgraduates

Master’'s Degree 0.693 0.697 0.719
Doctoral Degree 0.117 0.132 0.137
Professional Degree 0.190 0.172 0.144

Great Britain

1996 2000 2009
Share of Employment
Master’'s Degree 0.020 0.027 0.055
Doctoral Degree 0.008 0.009 0.015
Professional/Other Degree 0.016 0.020 0.036
Share of Postgraduates
Master’'s Degree 0.449 0.477 0.505
Doctoral Degree 0.181 0.173 0.142
Professional/Other Degree 0.363 0.349 0.353

Notes: As for Table 1.
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Table 11: Wage Differentials by Postgraduate Education

United States

1992 2000 2009

Master’'s Degree 0.134 0.162 0.209
(0.011) (0.012) (0.009)

Doctoral Degree 0.263 0.262 0.394
(0.023) (0.025) (0.019)

Doctoral/Master's Degree 0.130 0.100 0.185
(0.024) (0.026) (0.020)

Great Britain

1996 2000 2009

Master’'s Degree 0.080 0.133 0.125
(0.023) (0.015) (0.013)

Doctoral Degree 0.170 0.191 0.245
(0.034) (0.023) (0.022)

Doctoral/Master's Degree 0.090 0.058 0.120
(0.039) (0.026) (0.024)

Notes: As for Table 2. Wage differentials relatiwecollege only.
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Table 12: Top Five Occupations- College Only, Mastersand Doctor ates

US, March 2010, 497 Detailed Occupations

College Only Master's Degree Doctoral Degree
Top 5 Occupations Employment Top 5 Occupations Employment Top 5 Occupations Employment

Share (%) Share (%) Share (%)

1. Elementary and middle school teachers 4.6 Iné&Meary and middle school teachers 11.0 1. Postdacpteachers 21.0

2. Managers, all other 3.6 2. Secondary schoohtac 4.7 2. Physicians and surgeons 10.7

3. Accountants and auditors 3.3 3. Managers, h#rot 4.3 3. Lawyers, judges, 10.2

magistrates and other judicial

4. Chief executives 2.3 4. Postsecondary teachers .6 3 4. Psychologists 3.7

5. First-line supervisors/managers of retalil 2.2 5. Education administrators 3.1 5. Pharmacists 3.6

sales workers

GB, 2010, 353 Detailed Occupations
College Only Master's Degree Doctoral Degree
Top 5 Occupations Employment Top 5 Occupations Employment Top 5 Occupations Employment

Share (%) Share (%) Share (%)

1. Primary and nursery education teaching 5.1 1. Secondary education teaching 4.8 1. Higher education teaching 20.7

professionals professionals professionals

2. Marketing and sales managers 4.5 2. Softwaregsmnals 3.6 2. Medical practitioners 11.0

3. Nurses 3.6 3. Marketing and sales managers 3.5 3. Bioisisrand 7.1

biochemists
4. Software professionals 3.2 4. Management caastglt actuaries, 3.2 4. Researchers, nec 3.2
economists and statisticians
5. Information and communications 3.1 5. Information and communications 3.1 5. Software professionals 3.1

technology managers

technology managers

Notes: US source March 2010 Current Populatione&grGB source 2010 Labour Force Survey. For warkgied 26-60 with 0-39 years of potential expegenc
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Table 13: Occupational Clustering - College Only, Masters and Doctor ates

US, March 2010, 497 Detailed Occupations

College Only Master's Degree Doctoral Degree
Number of occupations where workers present 419 294 134
Gini coefficient 0.76 0.85 0.94

GB, 2010, 353 Detailed Occupations

Number of occupations where workers present 307 222 126
Gini coefficient 0.73 0.77 0.90

Notes: As for Table 12.
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Data Appendix

1. Basic Processing of the March CPS Data

We use the March Current Population Survey from4186 2010 (corresponding to
earnings years 1963 to 2009 as earnings datatcefiee previous year). Our basic sample
consists of workers with 0 to 39 years of poterdigberience. Hours are measured using
usual hours worked in the previous yeaull-time weekly earnings are calculated as the
logarithm of annual earnings over weeks worked figi-time, full-year workers.
Allocated earnings observations are excluded gikample year) 1966 using family
earnings allocation flags (1964 to 1975) or indial earnings allocation flags (1976
onwards).Weights are used in all calculations. -Eoie earnings are weighted by the
product of the CPS sampling weight and weeks workdddwage and salary income
before March 1988 was reported in a single varjablleich was top-coded at values
between $50,000 and $99,999 in years 1964 to 1B8llowing Katz and Murphy
(1992), we multiply the top-coded earnings valuelldy, From 1989 onwards, wage and
salary incomes were collected in two separate egsnivariables, corresponding to
primary and secondary labour earnings. After adjgstor top-coding, we sum these
values to calculate total wage and salary earniRgbowing Autor, Katz and Kearney
(2008), top-codes are handled as follows. For ttrgry earnings variable, top-coded
values are reported at the top-code maximum u@85.1We multiply these values by
1.5. Starting in 1996, top-coded primary earninglsi®@s are assigned the mean of all top-
coded earners. In these cases, we reassign treodept value and multiply by 1.5. For
the secondary earnings value, the top-coded maxinsuset at 99,999 from 1988 to
1995, falls to 25,000 for 1996 through 2002, ameésito 35,000 in 2003 through 2006.
Again, we use the top-coded value multiplied by. Earnings numbers are deflated
using the PCE deflator.

2. Basic Processing of the LFS Data

We mainly use the 1996 to 2009 Quarterly Labourc&®urveys (although earlier data
back to 1993 is used in Figure 2 and combined Githeral Household Survey data back
to 1977). We also use the 2010 LFS in Tables 111&ndut the main analysis excludes
this year to be consistent with the end year inGR& analysis. The reason for starting in
1996 is that prior to that the LFS does not inclUdest-Graduate Certificates in
Education (PGCEs) in the higher degree qualificatzategory (see the education
variable definitions below). Our main sample cotssisf workers with 0 to 39 years of
potential experience. We exclude all respondentsnfiNorthern Ireland.Full-time
weekly earnings are calculated as the logarithnweékly earnings for all full-time
workers. Hours are measured using total hours &bk main job plus usual hours of
paid overtime. Weights are used in all calculatidhgl-time earnings are weighted by
LFS person weights. Earnings numbers are deflatgdythe RPI deflator.

3. Coding of Education and Potential Experience inGR&S and LFS Data

For the CPS data, we construct consistent eduedticategories using the method
proposed by Jaeger (1997). For the pre 1992 eduncqtiestion, we defined high school
dropouts as those with fewer than twelve years ahmeted schooling; high school
graduates as those having twelve years of compséeteabling; some college attendees as
those with any schooling beyond twelve years (cetepol or not) and less than sixteen
completed years; college-only graduates as thosle sikxteen or seventeen years of
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completed schooling and postgraduates with eight@emnmore years of completed
schooling. In samples coded with the post Cens@2 ¥8vised education question, we
define high school dropouts as those with fewemtiaelve years of completed
schooling; high school graduates as those witheeitfwelve completed years of
schooling and/or a high school diploma or G.E.Dms college as those attending some
college or holding an associate’s degree; collegg as those with a bachelor degree;
and postgraduate as a masters, professional ardtedegree.

For the LFS, we use the highest qualification J@eao construct consistent education
categories over time. For postgraduates this ctnefsthose with a higher degree; for
college only it is those with an NVQ level 5 or iest degree; for intermediate 1 this
consists of those with other degree, an NVQ level diploma in higher education or a
teaching qualification; for intermediate 2 it iseeything else except those with no
qualifications.

To ensure we have enough postgraduates in thesaalye further restrict our analysis
to cover individuals aged 26 and higher. For thgewagressions, we consider ages 26 to
60 and for our relative supply measures, we consiges 26 to 65.

To calculate potential experience in the CPS datatlie years coded with the 1992
revised education question, we use figures fronk PiE94) to assign years of completed
education to each worker based upon race, gendéhighest degree held. For the other
CPS years, years of potential experience were leddrlias age minus assigned years of
education minus 6, rounded down to the nearesgéntealue. For GB years of potential
experience were calculated as age minus age lefimie education.

4. Construction of the Relative Wage Series

We calculate composition-adjusted relative wagesral’ and by age and experience
using the CPS and LFS samples described aboveydixglthe self-employed. The data
are sorted into gender-education-experience grbapsd on a breakdown of the data by
gender, the five education categories describedregband four potential experience
categories (0-9, 10-19, 20-29, and 30 plus). Wdigirevages separately by sex and
experience groups. Hence, we estingtht separate regressions for each year including
education and a linear experience variable (as aslfor broad region and racehel
(composition-adjusted) mean log wage for each efftiity groups in a given year is the
predicted log wage from these regressions for ealelvant education grouphese wages
are then weighted by the hours shares of each dooupe whole time period.

5. Construction of the Relative Supply Measures

We calculate relative supply measures using the €ple above. We form a labour
quantity sample equal to total hours worked byeaibloyed workers (including those in
self-employment) age 26 to 65 with 0 to 39 yearpatential experience in 400 gender,
education and potential experience cells: expegignoups are single-year categories of 0
to 39 years; education groups are high school dmppleigh school graduate, some
college, college graduate, and postgraduate. Tiently data are merged to a
corresponding price sample containing real medrtifue weekly wages by year, gender,
potential experience, and education. (Wage datd fegethe price sample correspond to
the earnings samples described above.) FollowingrAatz and Kearny (2008), wages
in each of the 400 earnings cells in each yeanarmalized to a relative wage measure
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by dividing each by the wage of high school graduatles with ten years of potential
experience in the contemporaneous year. We comgutefficiency unit” measure for
each gender experience-education cell as the aitbrmean of the relative wage
measure in that cell over 1963 through 2009. Thantity and price samples are
combined to calculate relative log education sigslWe define the efficiency units of
labour supply of a gender by education by poterdiglerience group in yearas the

efficiency unit wage measure multiplied by the grswguantity of labour supply in year

We calculate aggregate postgraduate equivalenutagoply as the total efficiency units
of labour supplied by postgraduate workers. FolifgnKatz and Murphy (1992) and Card
and Lemieux (2001) we calculate the college-onlyiveglent labour supply as the total
efficiency units of labour supplied by college onlprkers plus half of the efficiency
units of labour supplied by workers with some agdleSimilarly, aggregate high school
equivalent labour supply is the sum of efficieneytsl supplied by high school or lower
workers, plus half of the efficiency units supplieg workers with some college. Hence,
the college-only/high school log relative supplgen is the natural logarithm of the ratio
of college-only equivalent to non-college equivaletour supply (in efficiency units) in
each year. This measure is calculated overall &mheyear and by ten-year potential
experience groupings.

6. The Industry Level MORG CPS Data and the LFS Data

For the US industry level analysis, we use the Mér@utgoing Rotation Groups for
1989 and 2008 for all employed workers. An induseyel crosswalk was generated
between the 1980 Census and the 2002 NAICS industigs to generate 215 common
industrial categories. This is available from thehars on request. Education groups are
coded based on the method described above and hithgehares are measured by
summing worker gross weekly wages by educationgrowustry and year. Top coded
weekly wage observations are multiplied by 1.5. ilirly, employment shares are
constructed by summing all workers by educatiorugrandustry and year.

For GB we use the Quarterly Labour Force Surveylf#86 and 2008 for all employed
workers. The Labour Force Survey data uses thedigiv-1992 Standard Industrial
Classification throughout the period but changesthiie 2007 Standard Industrial
Classification in 2009. Education categories ardedobased on the method described
above. Wage bill shares are measured by summimgewgross weekly wages in the
main job by group, industry and year. Again, empient shares are constructed in an
analogous way to the wage bill shares.

7. The Computer Use Data

The US computer use data are taken from the Octii&t and 2003 CPS supplements,
whilst the GB computer use data are taken froml8%2 Employment in Britain Survey
and the 2006 Skills Survey. All samples consisalbemployees. CPS computer use is
derived from the question "Do you use a computeraek?’ whilst in the EIB and the SS
this question is 'Does your job involve the use aafmputerised or automated
equipment?’. The GB data here require the generatioa 1980 SIC to 1996 SIC
industry crosswalk to generate 51 consistent imthsstThis is available from the authors
on request. The CPS complex computer use variabdenved from the 1993 and 2003
CPS computer use supplements from the questiothelscomputer at work used for
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computer programming?’ The basic computer use blaris for all other computer use
other than programming. Other questions for workngoter use that are comparable
across the 1993 and 2003 CPS are for word proggdssktop publishing,
internet/email, calendar/scheduling, graphics/desigread sheets/databases and other
computer use.

8. The Investment, Capital Stock and Value Added Data

The US data for investment, capital stock and valdeed are taken from the National
Income and Product Accounts made available thrabglBureau of Economic Analysis.
NIPA real investment, capital stock and gross valdded data are for non-residential
private fixed assets measured in millions of USaislin 2005 prices. The investment
and capital stock data are taken from the fixedetassccounts. IT investment is
investment in mainframe computers, personal computirect access storages devices,
printers, terminals, tape drives, storage devisgstem integrators and software. Total
investment is investment in all total equipmentc(aging structures). Non-ICT capital
stock is the capital stock of structures. Real @aadded is taken from the gross-
domestic-product by industry accounts. Real investmreal non-ICT capital stock and
real gross value added data are measured as awerages.

The GB investment, capital stock and value add¢d dee taken from the EU KLEMS
Growth and Productivity Accounts: November 2009 dask. Non-ICT capital
compensation is the stock of Non-ICT capital (bfrdim the perpetual inventory method
based on nominal investment flows divided by a itpahdjusted price deflator)
multiplied by its user cost. ICT capital formatiamd compensation is for computers,
telecommunications and software. Details of thehwmgblogy used to compile these
industry level data and precise definitions arevigled in Timmer et al. (2007). Real
fixed capital formation, real non-ICT fixed capitebmpensation and real gross value
added data are measured in millions of pounds 85 I#ices. Real capital formation,
real non-ICT fixed capital compensation and reakgrvalue added data are measured as
5 year averages. Industries with high governmenpleyment (education and health
services) are excluded.

9. The Skills Survey Job Tasks Data

The 2006 Skills Survey contains questions on taskfopmance and educational
gualifications for over 2,467 working men and womd&espondents are asked the
question "How important is this task in performymur current job’ which are 1 "not at
all important’, 2 "not very important’, 3 ‘fairlymportant’, 4 ‘very important’, 5
“essential’. We define postgraduate workers asngeaiMasters or PhD and college only
workers as having a university or CNAA degree. Unifoately it is not possible to
disaggregate the postgraduate group further irasettwith a Masters and those with a
PhD.

55





