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(How to button)

How to usethis resource
The Online Resource of our project Jobs for Work 4.0 constitutes 50 professions selected to repre
most of the occupations in thread of automation. These occupatimadased on théatestiteration
Hnnyov 2F GKS LYGSNYylFGA2y Lt [F062NJ hNEBFYAT
that is being used in Europe as the official classificgiamopean Commission, 2013y ESCO

This awarenesresource has been developed by a 7 country consortium for the European project V
4.0 (Portugal, Austria, Slovenia, Ireland, Slovakia, Italy and Cyprus). The resource contains a sar
indicative 50 occupations that are in danger from automatma digitization based on the seminal
d0dzReé FNRBY haoz2Ny FyR CNBeé unmn yR OFGS32NJ]
Classification of Occupations 1SQ®

The sample of occupations were chosen based on 4 criteria

1 Important occupations iour respective countries' economies

¢CKS 2dzildzia 2F GKS LINRP2SOGQa LyaStftSOndz |

1 Occupations related to technology advancements for which media attention by reputable m
organizations have allowed us the confidence to reference them for their potential to
revolutionize a particular occupation or market sector

1 Examples of active cqmanies that have developed market products and offer them to the
market, showcasing the maturity and availability of these technologies

=

Disclaimer

This resource is only an indication and its predictions while fully backed by data from reputable so
cannot be taken as deterministic as technologies tend to have varied impacts not only on the num
employed workers but also the nature of the work and its impacts in the greater society'. The distir
by Skill is based on the internationally recagau ILO skill levels that separate professions by quantity
training, educational requirement and on job responsibilities.

Structure
The information about the occupations isd&al on a very simple structure

- First row. Herg/ou can find the namebasiadescription andSC@08 code in order to assist job
councilors

- Second row. Here you can find the common group characteristics of the occupation as well
similar professions. This will help provide a semblance of wide predictions about occupatiol
operate within the same framework as our chosen one.




- Third row The automation probability basexh the seminal work of Osborne and Frey study
(Frey & Osborne, 2013Yhisnumberis based on science and a specific algorithm from 2010
MUST beconsidered only an indication.

- Thenext section constitutes amm-depth reading and assortment of available technologies that
justify the score by ouknowledge consortium

- Finally, the last part are examples from public resources of the actual implementation of the
practices around thevorld. These case studies are dependent upon the journalist integrity of
articles that are referenced and could potentially include mistakes.

The database is fully searchable and indexed. It is also categorized by Skill level according® 1SC
classificaton, in order to streamline access to thesourcesand make it as user friendgnd rationalas
possible.

As this resource is based on the International Classification of Occupations (for the explanation of
professions, etc) we would like to explain the code next to each occupation

What the number next to the occupations meabased oninternational Labr OrganizationSC@E08)
1211 (L.2.1.1Major Groupc Managers =>£.1.1 Submajor Group- Administrative and Commercial

Managers=> 1.21.1 Minor Group- Business Services and Administration Managerd.2.11 Financial
Managers and Budget Analykts

European Commission. (2013). European Classification of Skills/fCompetences and Occupations. From ES
https://ec.europa.eu/esco/resources//escopedia/20180606 154243/38cf5d78&-48b7-95eF
029c5656a598ESCO Booklet %28PDF%29.pdf

ILO. (1. January 2018). IS@®Structure, Index Correspondance with ISB8. From International Labour
Organizationhttp://www.ilo.org/public/english/bureau/stat/isco/docs/groupdefn08. pdf

What are the skill levels

We chose the skill levels to pride an index for our resource. The kill levels are the official
classifications lifted from International Labor Organization Methodologies and they categorize
occupations based on complexity, education requirement and other variables.
For convenience we coined the following termsto cosggond(i 2 L[ hQ&a a{Aftf f S¢
- Low Skill Jobs
- Technical Skill Jobs
- Advanced Skill Jobs
- Managerial Skill Jobs

Below you can find a more detailed summary of each skill level

4 Skill Levels

Low Skill Jobd (y Gt SNY I GA2y | f Bhilla&®&) h NBIF yAT F A2y Q&
Wccupations at Skill Level 1 typically involve the performance of simple and routine physical or m
tasks. They may require the use of hemd tools, such as shovels, or of simple electrical equipmer,
such as vacuum cleaners. They involve taskls as cleaning; digging; lifting and carrying materials |



https://ec.europa.eu/esco/resources/escopedia/20180606_154243/38cf5e78-d7fc-48b7-95e7-029c5656a598ESCO_Booklet_%28PDF%29.pdf
https://ec.europa.eu/esco/resources/escopedia/20180606_154243/38cf5e78-d7fc-48b7-95e7-029c5656a598ESCO_Booklet_%28PDF%29.pdf
http://www.ilo.org/public/english/bureau/stat/isco/docs/groupdefn08.pdf

hand; sorting, storing or assembling goods by hand (sometimes in the context of mechanized
operations); operating nomotorized vehicles; and picking fruit and vegetables.

Many occupations aBkill Level 1 may require physical strength and/or endurance. For some jobs |
skills in literacy and numeracy may be required. If required these skills would not be a major part ¢
work.

For competent performance in some occupations at Skill lLeveompletion of primary education or th
first stage of basic education (ISCEDLevel 1) may be required. A short period oftlbe-job training
may be required for some jobs.

Occupations classified at Skill Level 1 include office cleaners, freigiiehsirgarden labourers and
kitchen assistant§{I1LO, 2018)

Technical Skill Jobs ¢/ G SNY | G A2y | f [BHIA&ANP hNBFYAT I GA2Yy Qa
Yccupations at Skill Level 2 typically involve the performance of tasks such as opmaathigery and
electronic equipment; driving vehicles; maintenance and repair of electrical and mechanical equip
and manipulation, ordering and storage of information.

For almost all occupations at Skill Level 2 the ability to read information sisafedy instructions, to
make written records of work completed, and to accurately perform simple arithmetical calculation
essential. Many occupations at this skill level require relatively advanced literacy and numeracy s
and good interpersonaloommunication skills. In some occupations these skills are required for a m
part of the work. Many occupations at this skill level require a high level of manual dexterity.

The knowledge and skills required for competent performance in occupatiorgliat&rel 2 are
generally obtained through completion of the first stage of secondary education (1SCEvel 2).
Some occupations require the completion of the second stage of secondary education9i5C&ER|
3), which may include a significant cpament of specialized vocational education andtba-job
training. Some occupations require completion of vocaspecific education undertaken after
completion of secondary education (ISCEDLevel 4). In some cases experience antheyob training
may substitute for the formal education.

Occupations classified at Skill Level 2 include butchers, bus drivers, secretaries, accounts clerks,
machinists, dressmakers, shop sales assistants, police officers, hairdressers, building electricians
motor vehicle mechanic§ILO, 2018)

AdvancedSkill Jobsl(y G SNI I A2y  [BHilla@™B h NBIF yAT I A2y Q4

Yccupations at Skill Level 3 typically involve the performance of complex technical and practical t
that require an extensive body of factual, technical and procedural knowledge in a specialized fielg
Examples of specific tasks performed include: ensuring compliance with health, safety and related
regulations; preparing detailed estimates of quantities aodts of materials and labour required for
specific projects; coordinating, supervising, controlling and scheduling the activities of other worke
and performing technical functions in support of professionals.

Occupations at this skill level generakguire a high level of literacy and numeracy and wielNeloped
interpersonal communication skills. These skills may include the ability to understand complex wr
material, prepare factual reports and communicate verbally in difficult circumstances.

The knowledge and skills required for competent performance in occupations at Skill Level 3 are
obtained as the result of study at a higher educational institution for a period ®fykars following
completion of secondary education (ISGEDLevé5b). In some cases extensive relevant work
experience and prolonged ethe-job training may substitute for the formal education.

Occupations classified at Skill Level 3 include shop managers, medical laboratory technicians, leg
secretaries, commerciagales representatives, diagnostic medical radiographers, computer support
technicians, and broadcasting and recording technicghgO, 2018)

Managerial Skillobs( y G SNy I G A2y f [Shillae@y h NBEF yAT I §A2y Q&




Wccupations at Skill Level 4 typically involve the performance of tasks that require complex proble
solving, decisiomaking and creativity based on an extensive body of theoretical and factual knowl
in a specialized field. The tasks performed tyjydaclude analysis and research to extend the body
human knowledge in a particular field, diagnosis and treatment of disease, imparting knowledge tq
others, and design of structures or machinery and of processes for construction and production.
Occupations at this skill level generally require extended levels of literacy and numeracy, sometimg
very high level, and excellent interpersonal communication skills. These skills usually include the
to understand complex written material andmmonunicate complex ideas in media such as books,
Images, performances, reports and oral presentations.

The knowledge and skills required for competent performance in occupations at Skill Level 4 are |
obtained as the result of study at a higher educagl institution for a period of & years leading to the
award of a first degree or higher qualification (IS®EZ.evel 5a or higher). In some cases extensive
experience and oithe-job training may substitute for the formal education, or may be recgiire
addition to formal education. In many cases appropriate formal qualifications are an essential
requirement for entry to the occupation.

Occupations classified at Skill Level 4 include sales and marketing managers, civil engineers, sec
school teachers, medical practitioners, musicians, operating theatre nurses and computer systems
analysts(JILO, 2018)

Index per occupation ang@vailablereference

0 Armed Forces Occupations

1 Managers

Financial Managers and Budget Analysts 1211
http://work40.innovade.eu/financiaimanagersand-budgetanalysts1211/
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Skill Level 4 Journalist (2642)

Short Description of Profession Journalists research, investigate, interpret an
communicate news and public affairs through
newspapers, television, radio and other medi
(ILO, 2018)

Professional Group characteristics and similar occupations | Authors, Journalists and Linguists
Authors, journalists and linguists conceive an
create literary works; interpret and
communicate news and public affairs through
the media; andranslate or interpret from one
language into anothe(lLO, 2018)

Journalist

Newspaper editor

Newspaper reporter

Sports writer

Sub editor

Translators, Interpreters and Other Linguists

Risk Probability based on the seminal Frey and Osborne stu| 0,50

Why is this profession endangered? The internet (online news, social media) has
broken down the traditional news monopolieg
that existed prior to the 2000s by creating
online competition and fragmenting their
access to advertise(Petty, 2017) This day ancg
ageit is possible for a media agency to exist
online and have access to massive audience
and advertisers by continually generating
reports and newsbites and ensuring high
engagemen{The Economist, 2006)

Much of what journalists report or post in
social media can now be automated using
machine learning tools, such as Narrative
Sciencd Natural Language Generation, 2018
that is able to create narratively sound report
from aralysing data in a natural language. In
FILOGE AT &2dz2Q0S NBIR
GKS LI ad eSINI 2N gz
article or press release generated by a mach
(Reddan, 2017)The first places these pgoams
will be used is in the financial/ts reports,
domestic or foreign election results and any
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other simple reports, which rely heavily on dq
and number manipulation. The quality of thog
machine generated reports are virtually
indistinguishable toa il y Q& R dzS
format and language used.

However, these software is not even close to
the limit of their impact. Online platforms

It NBI Re& SEA&adG GKIdG 4
aAidSa FyR ONBIGA@St e
The reason of the lowutomation score is the
fact that journalism as a collection of network
and human interactions, as well as critical
thinking, creativity, on foot investigations etc.
are still beyond the capacities of these
technologiefHolmes, P16)

Case exampls (company profiles)

narrative @science

Quill is a software from the company Narrativ,
Science that has the ability to gather, analyse
and integrate data to text with the structure
and coherence that imitates a real person
writing the report.a @uiil was being used to
report on baseball games for TV and online
sports outlets, and company earnings
adrasSySyida T2N OfmSy
that automatically communicates relevant
information at scale, 2018l the way down to
taking into account the emotional impact a
story can have in the intended audience

G ® D g N [altiview, h.dousports for an
audience likely to favour a particular team, fo
instance, Quill can writa story that softens the
ot2¢ 2% | f2aaXxé

(A.l. that automatically communicates relevar
information at scale, 2018)

Case exampls (company profiles)

€he New York Eimes

In 2015, The New York Times activated its oy
Al project known as Editpthat aimed at
teaching the machine the processes of
journalistic reporting by using tags for the
important parts of an article. Through this

Gt SEFNYyAy3Ié GKS 22 dNy
relevant historic information related to a new
story thus aidig the journalistic process by
cutting down research time, thus freeing mors¢
space for the human interactions that are
unreplaceable by softwar@Editor , 2015)

Case example 3

The Washington Post

Digital publication DIGIDAY reported that Thg
Washington Post, used machine learning
technologies and its own home developed Al
post around 850 digital articles in 2017
(Moses, 2018)The Al creates short reports or
sportsand election results for the most part.
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The future of newspapers

Who killed the newspaper?

The most useful bit of the media is disappearing. A cause for conc|

suppose, is a nation
talking to itseff,”
mused Arthur Miler
in 1961. A decade
later, two reporters
from the
Washington Post
wrote a series of
articles that brought
down President
Nixon and the status of print journalism soared. At their best, newspape
and companies to account. They usually set the news agenda for the rel
in the rich world newspapers are now an endangered species. The busj
words to readers and selling readers to advertisers, which has sustaine|
society, is falling apart (see article).
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newspaper, | |

i

Of all the *old” media, newspapers have the most to lose from the interr|
been falling in America, westem Europe, Latin America, Australia and N
decades (elsewhere, sales are rising). But in the past few years the wel
decline. In his book “The Vanishing Newspaper”, Philip Meyer calculates|
of 2043 will be the moment when newsprint dies in America as the last |
tosses aside the last crumpled edition. That sort of extrapolation would |
harrumph from a Beaverbrook or a Hearst, but even the most cynical ne
dismiss the way that ever more young people are getting their news onil
between 15 and 24 say they spend almost 30% less time reading natior|

ce e igiday.com COE

B casDeT roRms B Activiem Sussinatitn., ) ETarsiion resuec.. B8 Upcoming purchases 0 W septants fight I vt 40 B O Foems. @ Climate ey B aaga.

DIGIDAY ~qton Post's rabot reporter year

1t's been a year since The Washington Post started using its homegrown artificial intellig

technology, Heliograf, to spit out around 300 short reports and alerts on the Rio Olympi|

Since then, it's used Heliograf to cover congressional and gubernatorial races on Electioy

and D.C.-area high school football games, producing stories like this one and tweets like
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Skill Level 4

Financial Managerand Budget Analystd211

Financial managers plan, direct and coordinate

the financial operations of an enterprise or organizatiomgonsultation
with senior managers and with managers of other departments or sect
or of enterprises that provide financial services to other enterprises an
organisations{ILO, 2018)

Minor Group 121

Business Serviceend Administration Managers

Business services and administratiéh y | IpfalNIxganize, direct, con
and coordinate the financial, administrative, human resource, policy ar
planning activities of organizations, or of enterprises that provide seii
to otherenterprises and organizatiorfd.O, 2018)

Financial controller;
Budget analyst;
Finance Manager;




Management accountant

Finance Managers

Human Resource Managers

Policy and Planning Managers

Business Services and Administration Managers Not Elsewhere Classified

0,94

FMs:Machine Learning in the Financiatlustryhas exploded over the last 15
yearswith the creation of better and cheaper hardware, the evolution of
software, cloud computig and wide adoption of the internet.

Bas:One d the key benefits of the Internet of Things (IoT) with its integrated
machines is that it createscentralized basef operations where data for all
operations within a compangre stored managed an@nalysed By automating
the financial and budgetary aspects of companies, it gives greater insight to {
overall manager o how the company is performing, immediate and current
situation analysisvith security and immediacy.

Case example 1
A MULTIVIEW

One of the primary sectors that will be affected by Al robots is the
statistical industry. It is true computers and software will be capable of
completing budgetary calculations and statistical analysis at a far quick
pace than humans.

For example, Multiview ia financial management solution that includes
financial reporting and analytics, general ledger with budgeting, accou
receivable, accounts payable, POs with requisitions, as well as inventg
order entry with invoicing and fixed assets. Alerts withhdasards,
WorkFlow, Imaging and ViewSource360 allow end users to monitor arn
control processes within the company.

In addition to financials, Multiview also offers a reporting and analytics
environment with the ViewPoint tool.

Sources

Machine Learning in Finance - Present and
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Skill Level 4

Advertising and marketing profession2431

Advertising and marketing professionals develop and coordinate advertising
strategies and campaigns, determine the market for new goods and services
identify and develop market opportunities for nand existing goods and
servicegILO, 2018)

Sales, Marketing and Public Relations Professionals

Sales, marketing and public relations professionals plan, develop, coordinats
implement programmes of information dissemination to promote organizatio
goods and serviceand represent companies in selling a range of technical,
industrial, medical, pharmaceigtl and ICT goods and servigk©, 2018)

Occupations in this minor group are classified into the following unit groups:

Advertising ad Marketing Professionals

Public Relations Professionals

Technical and Medical Sales Professionals (excluding ICT)
Information and Communications Technology Sales Professionals
Advertising specialist

Marketing specialist

Market research analyst

0,54

Advertisings all about that most human of skilsalesmanshiprhe ability to
know your audience and sell specific to them has been the basis of the rise
internet giants and social media that has provided companies with a plethor:
individualizd and aggregate data anur preferenceghat, effectively require,
machine learning technologies to disaggregate them and discover robust
connections that can then be used by retailé#s Is Changing Marketing As We
Know It, Al That's A Good Thing , 2017)

An active way to interact with people through emails has also been able to b
automated, via softwarethat cancompose persuasive and numerous emails
writing compelling email subject lines for large rempaniegHow Al Is
Changing the World of Advertising Forever, 2017)

The ability of advertisers toreate effective marketing and advertising strateg
(Harvard Business Report, 201&gely dependsn projecting the product on




the bestand largestmediuns, time slots etc. Online compani@s2 crowd,
n.d.usingdata miningtools, analysing billions of data points from consumptio
patterns based on location to demographics to identify the most efficient arn
effective advertising campaign leaving only ttentent creation to advertisers
(The Globe and M#ii2017)

Case example 1

[

The marketing platform Persado, with the backing of Goldman Sachs, is
continually developings software from cognitive temotional impact on

consumergThe Next Web, 2017The company now creates individual profiles
not only in terms ofactual information about the consumers, but it also tracks
comments and reactions and then customizes language to suit that particulg
state of mind within seconds

Case example 2
Chatbds

Chatbots have become infamous on twitter as the fake accounts that incite &
reproduce fake news but in the commercial realm this software is used for
multiple reasons, including customer service and more importaadiyertising
and marketing.

906l & gAGK {K2LJL 204 2y aSaal y3aSNI 2NJ
individualized offers based on the conversation with the client on the other e
or share beauty tips with customers after they are asked, thus making them
much more effective salemachires.

Sources




