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Abstract 
This study investigates the evolving demand for graduate skills in the British workforce, leveraging a 
task-based approach with data from the Skills and Employment Survey Series. Focused on the chang-
ing importance of job tasks related to graduate skills, the research explores the mapping of these tasks 
to educational attainment, discerns the price employers pay for tasks requiring graduate skills, and 
addresses regional variation in graduate supply and demand. Despite a slowing growth of graduate 
skills requirements post-2006, we find a stable assignment of graduate education with job tasks and 
an overall flat task price related to graduate skills requirements. We present regional evidence showing 
education expansion rather than exogenous factors drove high-skills demand, balancing the develop-
ment of supply and demand in the British graduate labour market over 1997–2017.
Keywords: graduate skills; task-based approach; education expansion; task price; regional variation
JEL classifications: J24, J23, J31

1. Introduction

The British workforce has never been better qualified. According to UK Labour Force 
Survey estimates, university graduates accounted for 33 per cent of the working-age popu-
lation aged 20–64 by 2022, up from 11 per cent in 1995. However, amidst this surge in ed-
ucational attainment, questions surrounding the value-for-money proposition of university 
degrees have become ever more prevalent (Brown et al. 2020). Against this backdrop, 
leveraging data from the British Skills and Employment Survey Series since 1997, this study 
employs a task-based approach to examine the evolving demand for graduate skills amidst 
rapid education expansion. The objective is to scrutinize the changing importance of job 
tasks related to graduate skills requirements, map them to graduate education, discern the 
price employers pay for the performance of those tasks, and connect these shifts in employ-
ment and prices with the education expansion over this period. Through this investigation, 
we contribute insights into the connection of job tasks with the skills graduates bring to the 
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labour market and how changes in job task content have contributed to graduate skills de-
mand, affecting employment and wages.

A better understanding of the mechanisms behind graduate outcomes matters. Policy 
circles often interpret differences in graduate outcomes as measures of degree quality 
(Hinds 2019; Johnson 2020; Department for Education 2023a; Department for Education 
2023b). However, for higher education to deliver 'value for money’, employers need to de-
mand these distinctly graduate skills (Tholen et al. 2016). In other words, for graduate 
skills to be rewarded, jobs need to make productive use of them. A poor match between in-
dividual skills and the skills required by their job means a relative loss of productivity and 
earnings (Van Der Velden and Bijlsma 2019; Leighton and Speer 2023).

Current evidence based on graduate earnings and employment delivers a mixed picture 
of the state of the British graduate labour market. On the one hand, a stable graduate pay 
premium over the education expansion of the last 30 years suggests a balanced growth of 
demand and supply (Blundell et al. 2022). On the other, evidence for occupation down-
grading (Montresor 2019) and growing heterogeneity in graduate outcomes related to a ris-
ing prevalence of overqualification (Green and Zhu 2010; O’Leary and Sloane 2016) have 
been interpreted as indicators of a potentially weakening demand for graduate skills. Our 
proposed assessment of the job tasks related to graduate skills requirements, how much 
they have changed over time, and how much employers are willing to pay for the activities 
that require skills typically acquired during higher education will add a job-level under-
standing of the drivers of changing graduate labour market outcomes.

Changing labour market outcomes related to educational attainment are usually contex-
tualized against task-biased technological change, transforming the content and organiza-
tion of what workers do (e.g. Autor et al. 1998; Green 2012; Autor et al. 2020). A job task 
is defined as a unit of work activity producing outputs, whereas skills describe workers’ 
proficiency in performing tasks. Workers are paid wages according to their skill-based pro-
ductivity, where employers pay a price for the outputs resulting from the performance of 
job tasks (Acemoglu and Autor 2011). New technologies are thought to have comple-
mented workers in carrying out hard-to-automate (nonroutine) tasks. At the same time, 
machines and algorithms have increasingly taken over automatable (routine) job tasks 
(Acemoglu and Autor 2011). University graduates are believed to command the skills to 
perform hard-to-automate abstract ‘problem-solving and complex communication activi-
ties’ (Autor et al. 2003). With the shift in job task profiles towards nonroutine abstract 
tasks, the productivity of university-educated, ‘knowledge’ workers has risen with positive 
consequences for their employment and pay (Cavaglia and Etheridge 2020).

However, within this framework, not all graduates will have benefited equally from task- 
biased technological change. Specifically, task-biased technological change might have af-
fected male and female graduates differently due to gendered patterns of skills specializations 
(Lindley 2012). Concurrently, regional variations in population density, industry structure, 
or long-term innovation patterns may have intersected with technological changes, leading to 
further spatial concentration of high-skills demand (Overman and Xu 2022).

Moreover, in the absence of task-biased technological change and the shift towards ab-
stract tasks, the growth of graduate skills demand may slow (Mason 2002). As a result, 
university-educated workers might slide down the job skills ladder, with adverse down-
stream effects on non-graduates’ labour market position (Beaudry et al. 2016). While the 
applicability of the task-biased technological change hypothesis is subject to ongoing de-
bate (e.g. Fern�andez-Mac�ıas and Hurley 2016; Blundell et al. 2022), tracking movements 
in job task profiles and task prices has yielded valuable insights into patterns of graduate 
employment and wages during periods of education expansion in various industrialized 
countries (Alda et al. 2020; Cavaglia and Etheridge 2020; Carneiro et al. 2023). The pre-
sent study leverages the task-approach to assess job content relates to graduate employ-
ment and the price employers pay for task-based graduate skills requirements.
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Measurement has been a substantial challenge in testing the implications of the task- 
approach (Autor 2013). Most research in the field deploys broad, time-constant occupa-
tion groups as proxies for job tasks (e.g. Montresor 2019; Cavaglia and Etheridge 2020; 
Cortes et al. 2020; Dabla-Norris et al. 2023). However, there is considerable heterogeneity 
in workers’ job content at any given point, even within narrowly defined occupations 
(Autor and Handel 2013; De La Rica et al. 2020). Moreover, changes within occupation 
dominate the dynamics of what workers do over time (Freeman et al. 2020), particularly 
pertinent when education expansion and technological change potentially interrupt tradi-
tional occupation-education linkages (Baker 2011). Furthermore, the performance of gran-
ular job tasks predicts current and future wages within individuals (Stinebrickner et al. 
2019), highlighting the need for a job-level approach to tasks.

Using unique worker-reported data on their job in 1997, 2001, 2006, 2012 and 2017 
and drawing on the insights of the task-based approach, the current study makes several 
contributions to the understanding of graduate labour market dynamics:

1) First, we derive and validate a job-level, task-based index of graduate skills require-
ments by amalgamating the workers’ assessments of cognitive and interpersonal task 
importance, self-planning and computer use with their judgment on whether a degree 
is required to get their job (referred to as degree requirement in the following). 
Workers are best placed to assess their job content (e.g. Storm 2023). Our derived in-
dex retains the variation in worker-assessed degree requirements related to their 
reported job tasks. We interpret this index as a lower bound of the requisite level of 
graduate skills for effective job performance. We show that the index construct is ap-
proximately time consistent, and its value closely aligned with occupation skill levels 
and hourly wages, a typical proxy for workers’ productivity. 

2) Secondly, we explore the long-term evolution of graduate skills requirements. Our 
data suggest a substantial increase between 1997 and 2017 but signs of decelerating 
growth post-2006. Comparing across genders, degree requirements rose faster and the 
slowdown in graduate skills requirements post-2006 was somewhat less pronounced 
in the female than in the male workforce. 

3) Thirdly, we evaluate how the mapping of educational attainment to graduate skills 
requirements has evolved during the expansion of higher education. Overall, we find 
no evidence of a significant change in the association of graduate education with job 
skills requirements. 

4) Fourthly, we examine movements in the price employers pay for the outputs arising 
from job tasks that require graduate skills. Drawing on Autor and Handel (2013), we 
leverage the heterogeneity in job task profiles and earnings within narrow occupation 
groups to net out the price related to graduate skills requirements from workers’ 
wages. The estimates reveal a substantial premium related to graduate skills require-
ments. About 40 per cent of the graduate pay advantage might be due to differences in 
the job task profiles typically performed by graduates and non-graduates, strongly 
supporting the notion that job tasks govern effective skills use. Despite a temporary 
drop in the price of graduate skills requirements between 2006 and 2012, we find an 
overall flat price related to graduate skills requirements. 

5) Finally, we synthesize these findings to assess how the expansion of higher education 
influenced the trajectory of graduate skills requirements and, consequently, the gradu-
ate wage premium and associated task prices across British regions within a demand- 
supply framework. While limited by small numbers of observations, results indicate 
that the expansion of higher education boosted regional graduate skills requirements 
and wages, counterbalancing an underlying exogenous slowdown in graduate 
skills demand. 
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Overall, the results point towards a balanced growth of graduate supply and demand, 
expressed in stable levels of job skills requirements within graduates and the continued 
willingness of employers to pay a premium for the tasks related to graduate skills require-
ments. This stable growth was driven by an education-led transformation of Britain to-
wards a knowledge economy rather than exogenous forces such as task-biased 
technological change. While specific to Britain, we might expect similar patterns for other 
technology followers, where graduates are plentiful, productivity growth slow and 
occupation-education linkages sufficiently malleable (Di Stasio et al. 2016).

Our article is close to other studies illuminating graduate outcomes following the mass 
expansion of higher education in Britain since the mid-1990s. Blundell et al. (2022) exam-
ined long-term trends in the graduate pay premium. They focused on endogenous organiza-
tional change enabled by higher education expansion as a mechanism boosting graduate 
skill demand. The current study is agnostic about the drivers that lifted graduate productiv-
ity to establish more broadly what happened to graduate skills demand. Green and 
Henseke (2016) derived a task-based classification of occupations into graduate and 
non-graduate jobs, an approach the current paper takes further by going beyond a binary 
classification of occupations. Most previous research in this strand is concerned with rising 
graduate heterogeneity along supply-side characteristics, including degree level (Lindley 
and Machin 2016), degree class (Naylor et al. 2016), major (Lindley and McIntosh 2015), 
or programme selectivity (Britton et al. 2022). By contrast, our contribution is primarily to 
untangle how well the task-based demand for graduate skills has kept pace with the gradu-
ate supply.

Our paper also contributes to the broader ‘task-based’ literature, as discussed, for exam-
ple, in Autor (2013). Of relevance are Beaudry et al. (2016), who rely on occupation-based 
cognitive task proxies to assess demand trends for college-educated workers and the 
knock-on effects for the rest of the workforce. Using longitudinal panel data, Cavaglia and 
Etheridge (2020) estimate task prices from movers between broad occupation groups. 
Neither considers changes in job content. By contrast, Kawaguchi and Toriyabe (2022) use 
worker-reported job task data to derive skill use indices from the OECD's Survey of Adult 
Skills. They show that differences in task endowment explain wage gaps by gender and be-
tween native and immigrant workers. We draw on their insights to derive a task-based 
measure of graduate skills requirements. Using the same data source, De La Rica et al. 
(2020) illuminate heterogeneity in job task content in occupations within and between 
countries. They exploit this heterogeneity to estimate prices related to different task 
domains following an approach developed by Autor and Handel (2013). The current study 
shares their approach to estimate the task price of graduate skills requirements. Like us, 
Green (2012) uses the British Skills and Employment Survey to track changes in the impor-
tance of detailed job tasks over time. We build on his insight that job content relates to job 
qualification requirements. None of the papers has directly examined changes in job tasks 
related to graduate skills requirements, their mapping to graduate education and the price 
related to these task-based graduate skills requirements.

The remainder of the paper is organized as follows. Section two introduces the data and 
variables. Section three derives and validates a task-based index of graduate skills require-
ments. Findings are presented and discussed in section four. The closing section concludes.

2. Data and variables

2.1 Data
The following analyses use unique British Skills and Employment Survey Series (SES) data. 
SES is a collection of nationally representative sample surveys of working adults aged 20– 
60 (since 2006: 65 years) fielded roughly every five years. Since 1997, SES has measured 
the importance of more than 30 job tasks alongside information on job qualification 
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requirements, work organization and tools using the job requirements approach. All sur-
veys in the series are independent random probability surveys of households in Britain. 
Interviews were conducted face-to-face in people's homes (Felstead et al. 2019).

This study uses the combined SES surveys of 1997, 2001, 2006, 2012 and 2017. Job con-
tent analyses were restricted to the employed workforce aged 20 to 60-year-olds in Great 
Britain, for whom we have consistent data for all survey years. All estimates are weighted 
using survey weights to adjust for non-response and oversampling. Standard errors were 
clustered by three-digit occupation to account for intra-cluster correlation in outcomes 
(MacKinnon et al. 2023).

2.2 Variables
2.2.1 Dependent variables
2.2.1.1 Degree requirements
To derive an index of graduate skills requirements, we rely on workers’ assessment of what 
qualifications are necessary to get the type of job they have. SES participants were asked, 
‘If they were applying today, what qualifications, if any, would someone need to get the 
type of job you have now?’ Participants pick up to three qualifications from a list of UK ed-
ucational certificates. We define degree requirements if the respondent states that a 
‘Masters or PhD Degree’ or ‘University or CNAA Degree’ is required to get the job.1

2.2.1.2 Hourly pay
SES asks employees to report the usual gross earnings they receive. Self-employed workers 
report their income after expenses before tax. The values are converted into an hourly pay 
rate using the information on regular work hours, including any usual overtime. Following 
Blundell et al. (2022), we deflate wages by the total implicit GDP price deflator 
(OECD 2022).

2.2.2 Job tasks
Since 1997, SES participants have reported on the importance of more than 30 job tasks, 
computer use, expert knowledge, task discretion, and task variety. Job task data were col-
lected through self-completion to limit social desirability bias. Respondents report how im-
portant each task was for their job, ranging from ‘essential’ to ‘not at all important’. This 
study focuses on cognitive, interpersonal, and self-planning tasks for which graduates 
might hold a comparative advantage.

Incumbents are likely to be the most precise source of information about their job tasks 
and duties. Indeed, for most tasks, there is good agreement between workers and their 
supervisors’ (Green and James 2003) or experts’ rating (Storm 2023). On this basis, we use 
information from workers to describe job content. The assumptions behind this approach 
also underlie a range of large-scale surveys, including the OECD's Survey of Adult Skills 
(OECD 2019) and O�NET's Work Activities Questionnaire (O�NET 2021).

Tasks map to three broad domains: cognitive, interpersonal, and self-planning (Table 1). 
Work tools and work organization may change how these tasks intersect and are carried 
out; therefore, we add information on task discretion, task variety, and computer use 
(Fern�andez-Mac�ıas and Hurley 2016). Table 1 summarizes job task items and the associ-
ated task domains. We use the individual task items and the whole response spectrum to 
predict jobs’ graduate skills requirements.

1 The Council for National Academic Awards (CNAA) was the central degree-awarding authority for poly-
technics and other non-university higher education institutions before they gained degree-awarding powers 
in 1992.
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2.2.3 Occupation classification
Occupation grouping follows the UK Standard Occupational Classification 2000 (SOC 
2000). At the top tier, SOC 2000 distinguishes between nine broad major groups broken 
down into 353 four-digit unit groups at the lowest level of disaggregation. Jobs are classi-
fied based on their skill level and skill specialization. Skill levels approximate the length of 
education and training necessary to become proficient in the performance of tasks required 
for the job, informing the top-tier classification of jobs. Skill specialization describes the re-
quired area of expertise for efficient job performance, informing occupation classification 
below the major group level (Office for National Statistics 2000).

2.2.4 Further variables
Further variables include indicators of human capital, including educational attainment 
(lower secondary, upper secondary, higher education, first degree, higher degree), years of 
potential experience (¼age-25), and demographic information such as sex, region of resi-
dence, birth cohort, ethnicity (white, black, Asian, mixed, other), and survey year. 
Workplace controls include a dummy variable distinguishing public from private sector 
organizations and a variable measuring the number of employees at the workplace.

3 Deriving and validating an index of graduate skills requirements

Consistent with the multifaceted nature of work graduates might carry out, we conceptual-
ize a job’s required skill level as a formative latent construct shaped by the tasks it encom-
passes (Bollen and Diamantopoulos 2017). Thus, we formulate a measurement model that 
links job tasks, a�jt, to the required level of graduate skills, S�jt, in job j at time t given by 
Equation (1). 

S�jt ¼ α1þ
X

k
βk � akjtþ νjt (1) 

The latent level of graduate skills requirements is determined by the importance of the 
k ¼ 1; . . . ;K tasks, akjt, in job j as reported by the incumbent worker. The intercept α1 

measures systematic degree requirements unrelated to job tasks, while the variable νjt repre-
sents a continuously distributed error term, independent of the job tasks, symmetrically dis-
tributed about zero. The intercept in Equation (1) will be zero if the K tasks are a 
sufficiently complete representation of the work graduates are expected to do. 
Nonetheless, it remains conceivable that unobserved tasks contribute to skills 

Table 1. Job task domains.

Task domains Individual tasks

Literacy (cognitive) Reading or writing long documents
Numeracy (cognitive) Importance of advanced mathematics
Problem-solving (cognitive) Analysing complex problems in-depth
Specialist knowledge (cognitive) Importance of specialist knowledge
Learning requirements (cognitive) Amount of learning required to do the job well.
Professional communication (interpersonal) Persuading others, giving presentations and speeches, 

planning, managing, and supervising others
Self-planning Thinking ahead
Task discretion (work organization) Personal influence over the work process, task order, 

quality, and task effort
Task variety (work organization) Task repetition, variety, and multi-tasking
Computer use (work tools) Complexity of computer use

Source: Authors.
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requirements. The index is thus best understood as a lower-bound estimate of graduate 
skills requirements.

If graduate skills requirements exceed a certain threshold, S�jt >0, the job will necessitate 
a degree on access ðDjt ¼ 1Þ: We focus on the index 

Pk
k βk � tkjt mapping abstract job tasks 

to latent job skills requirements.
Through probit estimation of Equation (1), we derive a graduate skills requirements in-

dex, Ŝjt, as the predicted probability that a university degree is required for the job based 
on the job task profile. This procedure removes variation unrelated to the job tasks from 
the reported degree requirements. We refrain from making assumptions about the relation-
ship between job tasks and individual skills at this stage.

Supplementary Appendix Table A.1 summarizes the bivariate polychoric correlation 
coefficients between degree requirements and job tasks (Kolenikov and Angeles 2004). 
Additionally, Table A.2 reports the Equation (1) coefficients from a probit and linear esti-
mations. In bivariate comparison, tasks such as giving speeches, the complexity of com-
puter use on the job and the importance of long-writing exhibited the strongest association 
with jobs’ degree requirements. The multivariate model sustains the relevance of computer 
use, public speaking, and long-writing tasks. Multitasking positively predicted degree 
requirements, while coefficients for job autonomy shifted slightly negatively, approaching 
zero. Jobs, where neither of the tasks were relevant, had a probability of near zero to re-
quire a degree, suggesting the index was overall complete.

3.1 Measurement equivalence
To facilitate a meaningful comparison of job skills requirements based on the index, Ŝit, 
the index should consistently measure the underlying latent construct, S�it. This necessitates 
the coefficients, particularly the intercept in Equation (1), to remain uniform over time. In 
essence, the same survey response should map to the same latent skills requirement score, 
irrespective of context, calling for measurement equivalence or invariance (Leitg€ob 
et al. 2023).

The significance of measurement equivalence in group comparisons of latent variables, 
especially for formative constructs like graduate skills requirements, has been a subject of 
ongoing debate (Greiff and Scherer 2018; Welzel et al. 2023). Unlike reflective measures 
that treat observed indicators as expressions of an underlying latent construct, formative 
constructs are thought to be shaped by the observed indicators (Meuleman et al. 2022). 
The central concern lies in discerning how potential interactions between the measurement 
model and group membership confound ‘true’ differences in the latent construct 
(Robitzsch and L€udtke 2023).

Measurement equivalence is typically assumed in the task-based literature, whether in 
comparisons over time (Koomen and Backes-Gellner 2022), across countries (De La Rica 
et al. 2020), or among sub-groups of workers (Kawaguchi and Toriyabe 2022). However, 
violations can occur due to inconsistencies in survey design, variations in tasks’ skill con-
tent, the emergence of new job tasks, evolving connotations of survey questions and re-
sponse options over time, or other subjective influences introducing measurement error.

Following a strictly consistent data collection approach, the SES survey series has 
employed a largely unchanged set of job task questions in a computer-based self-comple-
tion module as part of a longer in-person interview. Consistent survey design minimizes 
bias, yet even the most rigorous design cannot guarantee longitudinal comparability.

To assess measurement equivalence, Equation (1) is estimated without constraints on 
coefficients across survey waves. We are interested in intercept equivalence and slope 
equivalence. Under intercept equivalence, changes in graduate skills requirements over time 
are due to shifts in job task profiles. It might fail if new job tasks not considered in the mea-
surement model become increasingly relevant predictors of degree requirements. Intercept 
equivalence is required for meaningful comparison of levels over time. Under slope 
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equivalence, a change in reported job tasks relates to the same shift in job skill require-
ments irrespective of the survey wave. It might fail due to, for example, changing relative 
graduate quality or shifts in tasks’ skills content. Varying task coefficients do not necessar-
ily render comparisons meaningless. Instead, they can illuminate the evolving mapping of 
graduate qualifications to job tasks in the economy. Supplementary Appendix Table A.3 
summarizes the wave-specific probit coefficients of Equation (1).

According to the estimates, intercept equivalence holds (chi2(4) ¼ 4.1, P¼ .40), but 
slope equivalence is rejected (chi2(56) ¼ 725.8, P� .000). The application of advanced 
maths and job task variety, including multitasking requirements, have become stronger 
predictors of degree requirements. In contrast, the association of task discretion or the 
complexity of computer with degree requirements weakened. Despite variations in task 
coefficients, predictions of graduate skills requirements based on pooled and wave-specific 
coefficients were highly similar, with correlation coefficients ranging from 0.98 to above 
0.99 (Supplementary Appendix Table A.4), indicating approximate measurement equiva-
lence for longitudinal comparison.

Assessments of measurement equivalence by gender reveal intercept equivalence (chi2(1) 
¼ 1.40, P¼ .237) but a violation of slope equivalence (chi2(14) ¼ 78.27, P¼ .000). In the 
female workforce, degree requirements were less strongly related to the importance of ad-
vanced maths tasks and more strongly related to the importance of specialist knowledge, 
learning requirements and job task variety than in the male workforce. Comparing within 
gender over time, we find the same pattern of intercept equivalence with time-varying task 
coefficients in the male workforce, but violation of intercept (chi2(1) ¼ 4.98, P¼ .026) 
and, possibly, slope equivalence (chi2(14) ¼ 22.33, P¼ .072) in the female workforce. 
Supplementary Appendix Table A.5 provides details.

Throughout all comparisons, the predicted graduate skills requirements score was indis-
tinguishable from zero when the K tasks were not important at all, confirming job content 
as main predictor for reported degree requirements. Subsequent analyses will focus on the 
total workforce with gender-specific results delegated to Supplementary Appendix. Where 
meaningful, analyses will include measurement models with time-varying parameters or 
sensitivity checks with alternative task coefficients.

3.2 Validation
This section valuates the validity of the derived skills requirement index, by assessing its re-
lationship with job skill levels approximated by occupation major groups and workers' 
productivity approximated by hourly wages.

First, between 2012 and 2017, professions in science, research, engineering, and technol-
ogy, followed by teaching and educational professionals, exhibited the highest occupation- 
mean graduate skills requirement scores. In contrast, elementary occupations recorded the 
lowest values on average. Although high-skill occupations generally displayed higher grad-
uate skills requirements, there was notable heterogeneity within all occupations (Fig. 1). 
Nonetheless, occupation major groups accounted for 41 per cent of the variation in gradu-
ate skills requirements, indicating a clear relationship between occupation-based skill levels 
and the derived job-task-based skills requirement index.

Secondly, by pooling the five SES waves, restricting the comparison to the age group 20– 
60 years, and aggregating worker-level data to the three-digit occupation level, we observed 
a strong relationship between graduate skills requirements and wages (r¼ 0.92) at the oc-
cupation level. This close correlation held in the earlier waves up to 2006 (r¼ 0 .91) and 
the more recent waves 2012 and 2017 (r¼ 0 .90).

Figure 2 underscores the close alignment of jobs' skills requirements with wages in 
the British labour market and highlights distinct patterns: Transport Associate 
Professionals (e.g. Air traffic controllers, Aircraft pilots, Train drivers) and Health 
Professionals (e.g. Medical or Dental practitioners, Psychologists, Veterinarians) had 
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Figure 1. Graduate skills requirements within and across major occupation groups. 
Note: Sample of 5,947 workers aged 20–60 in 2012 and 2017. 

Source: Author’s calculations.

Figure 2. Occupation-median hourly wages and graduate skills requirements. 
Note: The figure shows the correlation between the median-occupation log hourly wages and mean graduate skill 
requirements. The size of each circle indicates the employment rate of each occupation in the pooled SES survey 
sample of 20–60-year-olds in 1997, 2001, 2006, 2012, and 2017. Fitted values were obtained by weighted least 
squares, with the occupation-specific employment rates as weights. 

Source: Author’s calculations.
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higher-than-expected pay given the overall relationship between graduate skills require-
ment scores and earnings. In contrast, Research Professionals (e.g. Scientific researchers or 
social science researchers) had lower earnings than expected based on their position in the 
graduate skills requirements distribution. Overall, graduate skills requirements were closely 
associated with worker’s wages, a standard proxy of productivity in the literature.

4 Analysis and finding

4.1 Trends in degree and graduate skills requirements
4.1.1 Changes over time
Our substantive interest is in changes in jobs' graduate skills requirements.

Figure 3 compares the development of the derived index with the evolution of worker- 
reported degree requirements. Both time series displayed an upward trend, but after 2006, 
degree requirements increased more rapidly than graduate skill use. Overall, worker- 
reported degree requirements nearly doubled, rising from 15 per cent of all jobs in the age 
bracket 20–60 in 1997 to 29 per cent in 2017. During the period, the graduate skills re-
quirement index rose from 17 to 25. Although wider confidence intervals (CI) limit infer-
ence, the diverging trend post-2006 is noticeable.

To gauge how changing graduate skills requirements explained trends in degree require-
ments, we estimate the following linear probability model: 

Djt ¼ τ0tþ γŜj tð Þþ ε0jt (2) 

Here, Djt represents worker-reported degree requirements, Ŝj tð Þ is the derived graduate 
skills requirements score for job j in survey wave t, τt captures period effects, and ε0it is the 
error term. To assess the contribution of rising job skills requirements to the growth in Djt, 
we combine Equation (2) with an equation tracking the time trend of Ŝjt over sur-
vey waves: 

Ŝjt ¼ τ1tþ ε1jt 

This creates a linear structural equation model. Table 2 summarizes the results of the 
decomposition.

Column 1 presents the total change in the percentage of jobs requiring a degree upon en-
try. As mentioned, their employment share rose by fourteen points between 1997 
and 2017.

According to column (2), changes in job skill requirements explained just over half (55% 
¼ 100�7.7/13.9) of this rise in degree requirements from 1997 to 2017. But whereas 
changes in job task profiles fully accounted (5.5-point change with 95% CI: 3.7–7.3) for 
the 5.0-point change in the first decade (1997–2006), they contributed only about 2.2 
(95% CI: 0.7–3.7) to the nine-point increase (95% CI: 5.5–12.5) in degree requirements in 
the second decade. The roughly 3.2-point decline in the task-based contribution between 
2017/2006 and 2006/1997 was statistically significant at P< .05, indicative of a potential 
slowdown in the demand for graduate skills.

This deceleration in the expansion of graduate skills requirements withstands variations 
in the task coefficients that underpin the estimated skill levels, as detailed in Supplementary 
Appendix Table B.1. When scrutinized through the lens of gender, the overall increase in 
degree and skills requirements was swifter in the female workforce compared to their male 
counterparts. Despite a less pronounced deceleration in skills requirements post-2006 
within the female sample, the surge in potentially task-unwarranted degree requirements 
exhibited similarity across gender, as outlined in Supplementary Appendix Table B.2.
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4.2 Matching of educational attainment to job skills requirements
With the deceleration of graduate skills requirements, it is conceivable that graduates have 
started to descend the job skills ladder, taking on jobs with lower skill requirements. This 
section aims to scrutinize two facets: 1) the initial match of graduates to jobs requiring 
high levels of graduate skills, and 2) potential changes in the relationship of university at-
tainment with jobs’ level of graduate skills requirements.

The Ordinary Least Squares (OLS) regression model is specified as follows:  

S�jt ¼ α3þ τ3tþ δ1tEitþ δ2Xitþ δ3Zjtþφijt (3) 

Here, S�jt represents graduate skills requirements approximated by Ŝjt. τ3t captures a 
period-specific intercepts. Eit is a factor variable measuring workers' level of educational 
attainment, and Xit is a vector of control variables, including a quadratic polynomial of ex-
perience interacted with gender, birth cohort dummies, an ethnic minority indicator, and 
region of residence in Great Britain. Zjt factors in public sector employment and number of 
employees at the workplace. The error term is given by φijt.

The focus is on the coefficient vector δ1t, gauging the potentially time-varying gap in job 
skills requirements between graduates and non-graduates. In a scenario where graduate 
supply surpassed demand, graduates might have navigated towards roles with lower 
requirements, leading to a reduction in δ1t relative to non-graduates over time. The term 
‘non-graduate’ refers to individuals who achieved at least five good GCSE passes but 
abstained from obtaining degree qualifications by the age of 25 (Blundell et al. 2022). This 
group had the option to pursue higher education but did not.2

Figure 3. Trends in degree requirements and graduate skills requirements. 
Note: N ¼ 18,791 workers 20–60, 1997, 2001, 2006, 2012, 2017. 95% CI computed from robust standard errors 
clustered by three-digit occupations. 

Source: Author’s calculations.

2 In addition to GCSEs, access to UK universities usually requires upper-secondary qualifications (e.g., 2þ
A-levels). In 2010–20, slightly more than half of those aged 25–34 who had achieved at least five good GCSE 
passes or equivalent also completed upper-secondary qualifications. However, only about a quarter of those did 
not hold a degree qualification, making it a very selective comparison group.
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The sample is confined to workers aged 25–60, presumed to have completed their initial 
education and yet to retire from the labour market. As an extension, to assess the sensitivity 
of the estimates to rising rates of female participation and variation in graduate skills 
requirements, Equation (3) is re-estimated separately by gender.

Figure 4 illustrates the relationship between education attainment and jobs' graduate 
skills requirements. Graduate skills requirements rose with educational attainment, demon-
strating a close match between individual skills and job task profiles. However, there were 
apparent inequalities within each education level, with graduates active across the entire 
job skills requirement distribution. In all, the five education levels explained 32 per cent of 
the variation in graduate skills requirements.

Table 3 summarizes the estimates from Equation (3).
First, in the combined sample (Column 1), there was a 31.4-point graduate skills require-

ment score difference between graduate workers and workers with at most GCSE or equiv-
alent. This difference was highly statistically significant and about 1.4 times the skill 
requirements index's grand mean.

Secondly, despite negative interaction term coefficients, there was no firm statistical evi-
dence for systematic differences in how higher educational attainment matched graduate 
skills requirements. A Wald test of time-varying higher education effects failed to reject the 
null hypothesis (P¼ .50). Allowing for time-varying task coefficients in estimating graduate 
skills requirements does not alter the headline finding (column 2), nor do findings by gen-
der indicate distinct dynamics (Supplementary Appendix Table B.3).

Across samples, the model explained about 35%–38% of the variation in graduate skills 
requirements.

The results suggest that higher education was a crucial predictor of job requirements for 
graduate-level skills, indicative of the close match between individual skills and job require-
ments. We find no evidence for systematic changes in the association of graduate attain-
ment with jobs' typical requirements for graduate-level skills. On the one hand, this result 
does not support a marked slowdown in the demand for graduate skills over the observa-
tion period despite the expansion of education and decelerating growth of graduate skills 
requirements. On the other hand, there has been no movement towards higher skill 

Table 2. Decomposition of changing degree requirements into a task-based and residual period effect, 1997, 
2001, 2006, 2012, 2017 (N¼ 18,791).

(1) (2) (3)
Total Task-based Residual

1997 (ref) (ref) (ref)
2001 1.8 

(1.36) 
1.3 

(1.02) 
0.4 

(0.80) 
2006 4.9���

(1.30) 
5.4���
(1.23) 

−0.6 
(1.00) 

2012 11.2���
(2.07) 

6.1���
(1.30) 

5.1���
(1.48) 

2017 13.8���
(2.40) 

7.6���
(1.59) 

6.2���
(1.41) 

Δ(2017 − 2006)  
- Δ(2006 − 1997)

4.1�
(1.99) 

−3.2�
(1.32) 

7.3���
(2.01) 

Note: Estimated period effects (reference 1997) from a linear structural equation model of degree and graduate 
skill requirements in a pooled sample of workers aged 20–60 years in Great Britain. Clustered-robust standard 
errors in parentheses.
�

P< .05,
��

P< .01,
���

P < .001.
Source: Author’s calculations.
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requirements among graduates, in contrast to what one might expect from task-biased 
technological change.

4.3 Estimating the price related to graduate skill requirements
Alongside the movement in employment, changes in the demand for graduate-level skills 
should show in price movements. This section therefore examines changes in the price re-
lated to graduate skills requirements over time.

While conceptually distinct, empirically disentangling job tasks from individual skills 
and, thus, task prices from wages is not trivial. There are two primary concerns. First, in 
pursuit of comparative advantage, workers who are more proficient or have greater self- 
efficacy in carrying out a particular set of tasks tend to select jobs where those tasks have 
greater importance. Secondly, workers can have discretion to change task inputs to apply 
their skill set to meet job requirements (Autor and Handel 2013; Stinebrickner et al. 2019). 
As a result, workers’ reported job tasks are likely endogenous.

Drawing on the exposition in Autor and Handel (2013), we start with a simple log-linear 
model of individual hourly wages as a function of jobs' required level of graduate skills de-
termined by the execution of abstract tasks and workers' skill endowment: 

lnðwijtÞ ¼ μiþ pj S�jt � θi
� �

þ τtþψ ijt (4) 

Job j requires a specific level of graduate skills, S�jt, determined by a job’s task profile at 
time t. The total units of tasks related to graduate skills requirements performed by work-
ers i in job j at time t in a given interval (e.g. an hour) is a product of the worker's own en-
dowment with graduate-level skills, θi, and the job skill requirements, S�jt � θi. The 
productivity of each efficiency unit of graduate-level tasks is given by pjt. The terms μi cap-
tures general ability differences between workers. Macro-level productivity shocks are 

Figure 4. Distribution of graduate skills requirements by educational attainment, 1997–2017. 
Note: Below Level 2 “Less than secondary education”, Level 2 “Secondary education”, Level 3 “Upper-secondary 
education”, Levels 4 & 5 “Post-secondary education and short-cycle tertiary education”, Level >¼6 “First degree 
or above”. 

Source: Author’s calculations.
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represented by τt, and ψ ijt are idiosyncratic productivity shocks. Workers are assumed to 
being paid their marginal products.

The challenge in estimating Equation (4) is twofold. First, endogenous job choice and 
the potential relationship of general ability, μi, with individual skill endowment, θi, and job 
skills requirements S�jt, renders the term S�jt � θi endogenous. Secondly, in practical terms, us-
ing the estimate of graduate skills requirements Ŝi as a generated regressor instead of the la-
tent variable S�jt leads to wrong standard errors and potentially biased estimates.

First, to net out the price related to graduate skills requirements from individual skill het-
erogeneity, we draw on De La Rica et al. (2020) and control in the empirical application of 
Equation (4) for human capital (educational attainment, experience, occupation), demo-
graphic characteristics (gender, ethnicity, birth cohort, region of residence), and job charac-
teristics (firm size, public or private sector organization). By controlling for occupation, the 
model exploits the close relationship of workers' skills with occupation's skill levels and 
skill specialization. Identification is achieved through within-occupation variation in job 
skill requirements and wages conditional on the covariates.

Secondly, to obtain the correct standard errors, we combine the measurement model 
given by equation (1) in the first stage with the wage equation in the second stage within a 
structural equation model:

The resulting model is given by: 

S�jt ¼ α1þ
X

k
βk � akjtþ νjt (1) 

lnðwijtÞ ¼ αþ λS�jtþ π1Xitþ π2Zjtþ σjþ τtþψ ijt (5) 

As before, the measurement equation (1) connects worker-reported degree requirements with 
the importance of K tasks, akjt in their job to estimate the level of graduate skills requirements.

Table 3. Differences in graduate skills requirements between degree-holders and workers with at most 
GCSE or equivalent qualifications, N¼ 17,193.

(1) (2)
Pooled Task coefficient Wave-specific Task coefficients

Degree attainment 31.42���
(2.79) 

30.09���
(2.757) 

# 1997 Ref. Ref.
# 2001 −2.15 

(2.68) 
−1.34 
(2.67) 

# 2006 −1.32 
(2.46) 

−2.09 
(2.46) 

# 2012 −1.98 
(2.89) 

0.11 
(2.88) 

# 2017 −3.92 
(2.89) 

0.08 
(3.03) 

Mean Outcome 22.8 22.8

R-sq 0.354 0.375
H0: δ1t ¼ δ1(p-val) 0.499 0.652

Note: Results from a linear regression of Equation (3). The dependent variable was the predicted graduate skills 
requirements score, with pooled (column 1) or wave-specific task coefficients (column 2). Independent variables 
included a second-order polynomial of experience interacted with gender, cohort dummies (<¼1945, 1946–55, 
1956–65, 1965–70, 1971–5, 1976–80, >1980), ethnic minority dummy, region of residence, public/private 
sector, workplace size. Standard errors clustered by three-digit occupations in parentheses.
�

P< .05,
��

P< .01,
���

P< .001.
Source: Author’s calculations.
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Equation (5) is the empirical specification for the wage setting process described by 
Equation (4). Here, lnðwijtÞ denotes log hourly earnings and S�jt represents jobs' graduate 
skills requirements. Vectors Xit and Zjt comprise worker and job characteristics, respec-
tively. Occupation fixed effect σj control for differences in workers' skill level and speciali-
zation beyond education and experience. A set of year dummies represents the period 
effects τt, measuring macro-level shocks. The coefficient λ ¼ E pjE θið Þ

� �
measures the aver-

age return to graduate skill use. The model given by Equations (1) and (5) will be estimated 
simultaneously using linear structural equation model estimation in Stata 17 with standard 
errors clustered by three-digit occupations. Error terms νjt and ψ ijt are allowed to covary. 
The estimator will compute a linear approximation of the graduate skills requirements 
score S�jt and take care of the standard errors in the wage Equation (5).

Estimates of λ in Equation (5) will be biased upwards if the estimation model does not 
account for relevant differences in individual skills. Convincing instruments that exoge-
nously alter job tasks for a given skill set are rare. In the absence of more detailed informa-
tion on individual skills, we first compute the robustness value, which describes how 
strong unobserved confounders would need to be, in terms of their partial R-square, to 
drive the task price down to exactly zero in the wage model (Cinelli et al. 2020; Cinelli and 
Hazlett 2020). Secondly, in Supplementary Appendix C, we replicate our analysis with 
data from the British PIAAC sample 2011/2012, adding their measures of adult numeracy 
and literacy skills to the estimation model to gauge the sensitivity of the estimated task 
price and compare skills’ partial R-square contribution to the wage model with the com-
puted robustness value.

Table 4 summarizes the estimation results. As a benchmark, column (1) reports the raw 
relationship of reported degree requirements with wages without task adjustment. Hourly 
wages were about 80 per cent (¼exp(0.597)) higher in jobs reported to require a degree on 
entry than those that did not. Shifting to graduate skills requirement (i.e. task-based degree 
requirements) in column (2) increased the log wage difference to 1.49. Conditioning on 
worker and job characteristics reduces the estimate to 1.17 (column 3) and adding 
occupation-fixed effects to the model in column (4) yields a price estimate of 0.74. The esti-
mated task price is sizeable. Given the mean difference in typical graduate skills require-
ments between graduates and non-graduates, the estimated task price can explain 
approximately 40 per cent of the mean log wage differential between both groups.3

As discussed, a potential concern is that the included covariates do not fully account for 
all relevant skill differences between workers required to net out prices related to task- 
based skills requirements from wages.

Table 4 shows task price estimates vary with the included proxies of individual skills: the 
estimate approximately halves from about 1.5 in column (2) to 0.7 in column (4), while R- 
squared rose by 18 points with the additional controls. More detailed skills measures will 
likely reduce the estimate further. Ignoring measurement error and clustered standard 
errors, we compute a robustness value for our preferred point estimate in column (4) of 18 
per cent using the sensemakr package in Stata (Cinelli et al. 2020). The figure implies that 
unobserved confounders (orthogonal to the covariates) which explain more than 18 per 
cent of the residual variance of the task assignment and log hourly wages are strong enough 
to bring the price estimate to a range where it is no longer statistically significant at the 5 
per cent level.

In practice, the remaining skills bias might be small. Re-estimating Equations (1) and (5) 
using the UK PIAAC sample, the inclusion of direct measures of adults' numeracy and liter-
acy skills on top of our list of covariates reduced the estimated price related to graduate 

3 The estimated log wage differential between graduates and school leavers was 0.51 in the pooled SES sam-
ple of 25–60-year-olds workers conditional on the same vectors of control variables Xit, Zjt and τt as 
Equation 5.2. The adjusted mean difference in graduate skill requirements was 0.29 between both groups. 
Together with the task price estimate in Table 4 column (4), this yields a predicted graduate log wage premium 
of 0.21, approximately 42 per cent of 0.51.

Degrees of demand: a task-based analysis                                                                                                  15 

D
ow

nloaded from
 https://academ

ic.oup.com
/oep/advance-article/doi/10.1093/oep/gpae020/7667862 by guest on 30 M

ay 2024

https://academic.oup.com/oep/article-lookup/doi/10.1093/oep/gpae020#supplementary-data


skills requirements from 0.678 to 0.634, with a partial R-square of 4.9 per cent, below the 
computed robustness value. The estimates are summarized in Supplementary Appendix 
Table C.2. Since the derived index is likely to be a lower bound of graduate skills require-
ment, bias working in the opposite direction is also conceivable. Overall, the task price esti-
mate appears sufficiently robust for longitudinal comparison.

To ascertain movements in the price related to graduate skills requirements over time, 
we re-estimate the model described by Equations (1) and (5) by survey wave. Because of 
sample size constraints, we switch from three-digit to two-digit occupation group fixed 
effects. This change pushes the pooled price estimate up to 0.78 log points. Figure 5 illus-
trates the resulting task price coefficients by survey wave.

Figure 5 shows a largely stable price related to graduate skills requirements in 1997, 
2001, and 2006, varying between 0.74 and 0.88, followed by a drop to 0.67 in 2012 with 
a recovery back to 0.82 by 2017, close to the long-term average price. Relatively wide CI 
make firm conclusions difficult, but the sharp drop in the estimated price between 2006 
and 2012 was statistically significant (P¼ .015), whereas overall time-invariance was not 
rejected (P¼ .119). Allowing time-varying task weights in the graduate skills requirement 
score does not alter the conclusions (for detailed estimates, see Supplementary Appendix 
Table B.4).

Gender differences in the price related to a unit increase in graduate skills requirements 
were marginal in the time-pooled sample (0.77 in the male vs 0.73 in the female work-
force). However, the drop in the price between the surveys before and after 2012 was 
sharper in the female (from 0.83 to 0.61, P¼ .01) than in the male workforce (from 0.85 to 
0.71, P¼ .32). Given the more significant uncertainties around measurement equivalence 
of job skill requirements in the female workforce, the former difference should be inter-
preted cautiously. Estimation results by survey wave and gender are reported in 
Supplementary Appendix Table B.5.

The results document a sizeable price related to graduate skills requirements. Our head-
line estimate can explain 40 per cent of the average graduate pay premium through differ-
ence in what graduates and non-graduates typically do on their jobs. The bias from 
omitted skills in our preferred specification might be small. There is evidence for a tempo-
rary decline in the price related to graduate skills requirements around the time of the 

Table 4. The task price of graduate skill requirements.

(1) (2) (3) (4)
Degree req Skill req 1 Skill req 2 Skill req 3

Log hourly wages
Graduate skills requirements 0.597���

(0.052) 
1.486���
(0.159) 

1.167���
(0.131) 

0.736���
(0.088) 

Period effects X X X X
Worker and job characteristics X X
Occupation X

Observations 14,763 14,763 14,763 14,763
R-squared (wage equation) 20.8 19.7 25.5 37.7

Note: Results of a structural education model with a measurement equation estimating graduate skills 
requirements from abstract job tasks and a structural wage equation relating log hourly wages to graduate skills 
requirement, worker (educational attainment, second-order polynomial of age interacted with gender, ethnic 
minority, broad birth cohort, region of residence) and job characteristics (public sector, workplace size), three- 
digit occupation dummies, and survey wave dummies. Error terms of the measurement and log wage equation 
were permitted to covary. Clustered standard errors in parentheses.
�

P < .05,
��

P < .01,
���

P < .001.
Source: Author’s calculations.
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Great Recession, with recovery to the long-term average after that. The price drop was less 
apparent in the male workforce.

To sum up, task prices related to graduate skills requirements remained roughly constant 
over the two decades between 1997–2017, suggesting an overall balance between graduate 
supply and demand in the British graduate labour market during the period of education 
expansion. The drop between 2006 and 2012 was temporary.

4.4 Regional graduate labour markets
The stable alignment of graduate education with job skills requirements and the constant 
price related to graduate skills requirements signal a balanced growth in the supply and de-
mand for graduate labour. This section investigates how education expansion across 
Britain’s regions reshaped job task profiles and graduate pay.

Examining British regions holds significance for two main reasons. First, these histori-
cally distinct regional labour markets underwent varying rates of educational expansion 
and high-skill demand. Secondly, the UK stands out as one of the most spatially unequal in-
dustrialized economies (McCann 2020). Disparities in graduate labour supply and the effi-
cient utilization of graduate skills likely contribute to productivity and earnings 
differentials (Stansbury et al. 2023). The interplay between regional skills supply and de-
mand is bidirectional and potentially self-reinforcing: Employers will be more likely to seek 
graduate skills where they are abundant, and graduates will gravitate towards regions 
where employers value their skills.

We combined regional estimates of graduate skills requirements and task prices from the 
SES surveys (1997, 2001, 2006, 2012, and 2017) with data on the region-median hourly 
graduate wages and graduate employment share from the UK LFS spanning 1996–8, 

Figure 5. Price related to graduate skill requirements over time. 
Note: Displayed coefficients are the estimated task price related to graduate skills requirements from an estimation 
of the structural equation model given by (1) and (5). For control variables in the wage equation see Table 4’s 
footnote. The estimation sample comprises 25–60-year-old workers in 1997 (N ¼ 1,943), 2001 (N ¼ 3,660), 2006 (N 
¼ 4,937), 2012 (N ¼ 2,035), and 2017 (N ¼ 2,186). All estimates are weighted using survey weights. Bounds 
represent 95% CI from standard error clustered by three-digit occupations. The dashed line represents the estimated 
task price in the pooled sample. 

Source: Author’s calculations.
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2000–2, 2005–7, 2011–3, 2016–8, forming a small panel of eleven regions over 5 years. 
Region-fixed effects models were employed to account for time-constant regional dispar-
ities in graduate supply and demand, incorporating a linear time trend to capture national 
trends. To address concerns about the endogeneity of graduate labour supply, we adopted 
a Bartik-style graduate supply shifter from Blundell et al. (2022). The instrument measures 
the regional cohort composition in 1993–5 interacted with the national growth in graduate 
education, assuming regions with a higher share of individuals directly affected by educa-
tional expansion would experience a faster increase in graduate supply. The equations de-
scribing the regional graduate employment share, graduate skills requirements, graduate 
pay, and regional task prices were estimated jointly.

Table 5 presents the results of the combined fixed effect estimations. Column (1) vali-
dates the shift-share instrument as a predictor of regional graduate labour supply. Column 
(2) suggests that this population structure fuelled expansion of the graduate labour supply 
has shifted job content towards abstract tasks increasing graduate skills requirements. 
Column (3) indicates that both the expansion of skills and skills requirements positively 
contributed to the regional level of graduate pay. Finally, column (4) suggests that task pri-
ces related to graduate skills requirements and graduate pay might share the same determi-
nants. The estimated time trend in columns (2), (3), and (4) was negative and, at about −2 
per cent, of similar magnitude across outcomes, suggesting a secular, average annual de-
cline in graduate skill requirements, graduate wages, and task price. Excluding London 
from the sample or treating the regional share of graduates as exogenous did not alter the 
core findings.

While confined to a specific period and limited by sample size, the findings imply that ed-
ucation expansion, rather than exogenous skill-biased technological change approximated 
by the national time trend, drove the observed shift in the job task profile towards greater 
graduate skills requirements and growing high-skills wages. The negative association of 
task prices related to graduate skills requirement with technological change reproduces in a 
cross-country sample of European and Asian technology followers in comparison with the 

Table 5. The relationship of education expansion, graduate skills requirements, and graduate 
earnings (N¼ 55).

(1) (2) (3) (4)
Log gradu-
ate share

Log graduate skills 
requirements

Log median gradu-
ate wages

Log 
task prices

Log graduate share 0.990��� 0.639��� 0.404�
(0.287) (0.122) (0.205)

Log graduate skills requirements 0.175� 0.185
(0.087) (0.139)

Bartik instrument 6.938���
(0.714)

Time trend 0.006 −0.019# −0.026��� −0.023��
(0.005) (0.011) (0.005) (0.008)

Region FE X X X X

Note: Regional estimates combining aggregate SES with UK LFS figures for 1997, 2001, 2006, 2012, 2017 into 
a panel of eleven regions over five periods (N¼55). Results from a structural equation model combining a 
first stage equation of regional graduate labour supply on the Bartik instrument (column 1) with structural 
equations linking educational attainment to graduate skills requirements (column 2) and both to graduate 
earnings (column 3). Error term variances for the endogenous variables were e.graduate_share¼ 0.003,  
e.skill_requirements¼ 0.007, e.wages¼ 0.002, e.taskprice¼0.01, error covariance terms include cov(e.wages,  
e.graduate_share) ¼ −0.002, cov(e.skill_requirements, e.graduate_share) ¼ −0.002, and cov(e.taskprice,  
e.graduate_share). Standard errors in parentheses, clustered at region level.

# P < .1,
�

P < .05,
��

P < .01,
���

P < .001.
Source: Author’s calculations.
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USA as technology leader in Supplementary Appendix C (Supplementary Appendix Table 
C.3 and Fig. C.1).

Conclusion

In conclusion, this study contributes relevant insights into the dynamics of the British grad-
uate labour market. By developing and validating a novel task-based index, we shed light 
on the changing landscape of graduate skills demand since the end of the 1990s. Our find-
ings of a rapid but slowing shift towards job tasks requiring graduate skills, stable match-
ing of graduates to job skills requirement, and an overall flat task price related to graduate 
skills requirements suggest a balanced graduate labour market throughout education ex-
pansion. This aligns with the work of Salvatori (2018) or Blundell et al. (2022) and under-
scores the pivotal role of higher education in driving the knowledge economy.

These results have important implications for policymakers and practitioners. The stabil-
ity of the price of graduate skills requirements, coupled with the consistent assignment of 
graduates to high-skills tasks, emphasizes the critical link between skills demand and their 
productive application to tasks (see also Supplementary Appendix D). As we navigate po-
tential challenges, such as the observed secular decline in high-skills demand (Beaudry et al. 
2016; Autor et al. 2020), understanding these dynamics becomes paramount for ensuring 
the continued effective deployment of graduates.

Looking ahead, future research could delve deeper into the interplay between education 
policies, technological change, high-level skills development, and dynamics in job content. 
By addressing these complexities, we can further refine our understanding of the evolving 
demand for university-educated labour and inform strategies to enhance the long-term 
value proposition of higher education. In doing so, we contribute not only to the academic 
discourse but also to the broader conversation on equipping graduates for success in a rap-
idly changing labour market.
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Supplementary material is available at the Oxford Economic Papers Journal online. These 
are the data and replication files and the Supplementary Appendix. The data used in this 
paper are publicly available from the UK Data Service (https://ukdataservice.ac.uk/) and 
the website of the OECD Skills Survey (https://www.oecd.org/skills/piaac/data/). Please see 
the README file in the online supplementary file for further details.
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