Labour demand obtained
through online job adverts data [ o
collection

@ -
o oo O
Gueorguie Vassilev ® 00
Head of Skills and Human Development
Office for National Statistics . c @ ‘ @
® -0 O
22 May 2025 e @ - @

@ Office for National Statistics Official Sensitive (if required)



Contents

* What do users want to know
» Context and existing outputs
» Users, know the data

* Methods

» Benefits

* Conclusions and future work

'@ Office for National Statistics



What users want to
know
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Questions we’re being asked - demand

* What is the top job in demand in my area”

* What are the growing jobs in demand right now?

» \What skills are employers looking for? What are the UK's
emerging skills?

* What sectors are hiring for occupation X, and where”?

 How many Al jobs are there out there”? What is the
demand for Al skills?

 How many green jobs are in demand, and where?
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Questions we’re being asked — shortages and

inequalities?

* What jobs in demand are not being filled? Which are the
shortage occupations?

* How can we train people for them (i.e. what skills are needed
for them?)

* How do job markets differ locally”? How do people’s
opportunities in joining the labour market differ locally?
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Existing outputs
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Potted history of ONS involvement with online

Figure 3: The total number of online job adverts on 3 May 2024 was 4%

|
o b a d e rts higher than the level in the previous week, but this remains 17% lower than
j V the equivalent period of 2023

Yolume of online job adverts, non-seasonally adjusted, UK, 7 February 2018 to 3 May 2024

« 2020 — started tracking weekly changesto . .o
index of demand

2020 - iterative improvements to data

L] L]
2021-22 — experimentation — one-off
- 23 Apr 2018 28 Feb 2019 10 Jan 2020 20 Nov 2020 1 12 Aug 2022
Figure 6: See how the share of demand for a summary profession
re q u e S S category has changed across time in a local authority, and the
relative hotspot: across the UK
- - » Share of online job adverts of a given profession, within a given local
O a n d O 3 b e q I n n I n q to b I I S h authority, local authorities of the UK, January 2017 to December 2022
—
2022 202 X : puoiusnh T
I I [] I [] [ t- Select an area +

2024 — occupational demand first w i
experimental output | |
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https://www.ons.gov.uk/economy/economicoutputandproductivity/output/bulletins/economicactivityandsocialchangeintheukrealtimeindicators/10may2024#business-and-workforce
https://www.ons.gov.uk/economy/economicoutputandproductivity/output/bulletins/economicactivityandsocialchangeintheukrealtimeindicators/10may2024#business-and-workforce
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/methodologies/usingadzunadatatoderiveanindicatorofweeklyvacanciesexperimentalstatistics
https://iariw.org/wp-content/uploads/2021/08/evans_et_al_paper.pdf
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/articles/businessandindividualattitudestowardsthefutureofhomeworkinguk/latest
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/labourdemandindicatorsbylocalauthority/january2022
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/articles/labourdemandvolumesbyprofessionandlocalauthorityuk/january2017todecember2022
https://www.ons.gov.uk/releases/labourdemandvolumesbystandardoccupationclassificationsoc2020ukjanuary2017tomay2023
https://www.ons.gov.uk/releases/labourdemandvolumesbystandardoccupationclassificationsoc2020ukjanuary2017tomay2023

Volume of new adverts, UK countries and English regions, January 2020 to
March 2025, non-seasonally adjusted

Select a country or region

Current outputs v

= Selected region All other regions

Number of new job adverts

* Regular volumes up to by

occupation at 4-digit SOC 2020 ...
and local authority
- two monthly publications =«

Source: Textkernel

» Continuing to derive ad-hocs: zero-hours contracts,
salaries
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Users, know the data

Take into account the whole data collection process
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»

Real life example — extract on 7 May 2024

B . Q. & . B

My career My jobs Signin CV Reqgistration

=a

TthIjobS For recruiters

Q Job title, skill or company @ Town, city or postcode

Social Worker

= Tameside Metropolitan Borough Council () Manchester, Greater Manchester (9 Temporary
= Published: 14 hours ago (& 72800

Apply O Ssave

Childrens Social Worker [Tameside MBC]
#0008D6151

Child Protection, Children, Children and Families, Duty and Assessment, Qualified Social Worker, Skills
Manchester

May 2, 2024

£30 - £35 / hour

Interim / temporary

Job Description
Please be aware this is a Long Term Temporary post to start ASAP.
The following is essential criteria:

s Degree in Social Work

s SWE Registration




Collection considerations

Factor ________|Whycare?

Web-scraping
Data validation

Variable
categorisation

Data updates
Dataset combination

Multi-source —
duplicates

Multi-source —
classification
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Potentially misleading estimates

Unusable data
Missing data

Lack of transparency of methods

Misinterpreted estimates - durations
Missing data

Potentially misleading estimates
Accounting for market whims

Inconsistent results
Microdata version control




Using the data
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Overview of data processing
» Data validation of raw data received

* Pre-process to get to right population
» Extract variables from text

* Aggregate

» Sense-check
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Pre-processing Textkernel data

proportion of adverts
 Removing irrelevant adverts
* Deduplicating

m adverts notin the UK

m adverts not in English

m adverts with unknown
geography
adverts which are
duplicate

m unique adverts

* Time-specific web-scraping issues -> imputing expiry
dates
* Optimising efficiency for short runs
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SOC Allocation bespoke method

» Cleaning job titles T d

* Convert each title to character n-gram e

» Cosine similarity to each SOC index entry \':. .
(~30,000 titles) I Gl o o e

* Similarity score |

» Evaluated accuracy against manual labelled (manual
disagreements)
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Aggregating the data

* How to summarise

* Frequency considerations
* Disaggregations

* Revisions
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Benefits - analysing the
data
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London trends

Monthly change in online job advert snapshots

30%

20%

0%

-10%

-20%

-30%

= | ondon - worse than UK | ondon - better than UK e Total UK
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Occupational trends in London since 2017 to 2025

Coffee shop workers
Secondary education teaching professionals
Nannies and au pairs
Caretakers
Property, housing and estate managers
Medical radiographers
Housing officers
Chief executives and senior officials
Functional managers and directors n.e.c.
Therapy professionals n.e.c.
Arts officers, producers and directors
Kitchen and catering assistants
Veterinary nurses
Vehicle technicians, mechanics and electricians
Production managers and directors in manufacturing
Sports coaches, instructors and officials
Child and early years officers
Veterinarians
IT business analysts, architects and systems designers
Other administrative occupations n.e.c.
Education managers
Records clerks and assistants
Social workers
Physiotherapists
Speech and language therapists
Receptionists
Taxation experts
Higher level teaching assistants
Environment professionals
Youth and community workers
Pharmacists
Cleaners and domestics
Business associate professionals n.e.c.
Other psychologists
Occupational therapists
Specialist medical practitioners
Delivery drivers and couriers
Welfare and housing associate professionals n.e.c.
Early education and childcare practitioners
Teaching assistants
Educational support assistants

Programmers and software development professionals
Book-keepers, payroll managers and wages clerks
Sales accounts and business development managers
Business sales executives

Human resources and industrial relations officers
Other registered nursing professionals

Advertising and marketing associate professionals
Finance and investment analysts and advisers
Management consultants and business analysts
Childminders

Marketing and commercial managers

Chartered and certified accountants

Solicitors and lawyers

Travel agents

Information technology professionals n.e.c.

Business and financial project management...

Quantity surveyors

Web design professionals

Financial accounts managers

Elementary construction occupations n.e.c.
Estate agents and auctioneers

Other elementary services occupations n.e.c.
IT project managers

IT managers

IT quality and testing professionals
Elementary process plant occupations n.e.c.
Financial and accounting technicians

Credit controllers

Graphic and multimedia designers
Telephone salespersons

0.00% 0.10% 0.20% 0.30% 0.40% 0.50% 0.60% 0.70% -2.50% -2.00% -1.50% -1.00% -0.50% 0.00%
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Recent occupational trends in London
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Potential occupations being hard to fill in
London

450

350 400 a

350 —/- —- -

300

300 ——

A A
250 — 7 . I \ / \
200 — A, 200

A AW
NEPSEAVAVAV S A S Ve
7N

50
50 V 0
NS5 N 05 N 9 N 9 N 9% N0 N 0 N 05 N
(\O <\O \%O '3)0 '\QO S L & O & (1,0 'LO S SN SN e eg
0 SN S O A S N R U N A LA U G U U2
N N N s N N s N s N s N o N ] ] ) P ) ] ] ] A A e )
SO0 00 00 OO0 OO0 OO0 0 0 OO0
Q'(\ 0'(\ 0\% 0\% Q\q Q\q @9 Qq’g (9;\ 0(1:\ Qr{)' Q(ﬂ' Qq:b Qr{’b Qq/b‘ Qq/b‘ quo new ads 5224 Precision instrument makers and repairers
R i ] P P A L ] ] ] ] A A A 2
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Tracking UK'’s asking salaries and their

d IStrI b Utl O n Annual asking salary for all ads live in the month,
. . . mid-point of asking salary range, deciles, UK
Annualised asking salary - mid-point
55,000
50,000
45,000 e
40,000
—2nd
35,000
30,000 —3rd
25,000 —4th
20,000 —oth
15,000 —6th
10,000 7th

'@ Office for National Statistics




Conclusions and future
work
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Takeaways for commercial data

* Know the data

* Traditional NLP methods still valuable for classification,
especially for processing at scale

ONS next steps with job advert data:

» Continue user feedback and engagement

* Planned SOC improvements, further metrics

* Qutputs by skills, data sharing, representability
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Any questions?

Thank you

Get in touch: economic.wellbeing@ons.gov.uk
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Annex — further SOC
method thinking
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SOC Allocation — further planned improvements
» Use high confidence baseline as training data

* Weak supervised learning on job descriptions —

individual 4-digit SOC node models, combining n-grams
iInto one overall vocabulary

* One vs rest logistic regression model
* Ensemble method for overall combination of many SOCs

 Potential for Large Language Model embeddings to
make previous research ‘old school' — BUT needs to be
production-usable and cheap
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Annex — more data to
hand if needed
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Programmers and software development professionals
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Top occupations growing in relative importance
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— Total
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Annex — more
explanations to
methods if needed
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Accuracy assessment

* Manually labelling — triple coded

28% A A A Unanimous SOC (easy ads, models should get these right)
70% A A A Majority SOC (more robust given coder disagreement)

100% A A A Plausible SOC (at least one match to a human coder)

» Evaluated at 1-digit to 4-digit
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Performance comparison
Metric |Precision against Plausiblesoc

Method Current method Supervised Learning Combined
(preliminary) (preliminary)

Coverage **100% **100% 70%

1-digit SOC 80% *80% *90%

(major group)

2-digit SOC 15% *70% *90%

(sub-major group)

3-digit SOC 70% *65% *85%

(minor group)

4-digit SOC 65% *65% *80%

(unit group)
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A note on industry
* Some online job advert aggregator sources have “SIC”

* Methods tend to be based on identifying the company,
then matching to an industry

« Job adverts don’t always have useful company info (or just
recruiter company)

« Matching company to industry is incomplete (it should be the
reporting unit)

* Hence — currently industry data from job adverts not
recommended
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Annex — further
elaborations on user
requests
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Topics and metrics of interest

Topic:

Demand b < > <

Shortages < < > < P <
Inequalities * *

Metric.: New Adverts Snapshots Salaries Durations Duplicates
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