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Resource Pack 

(How to button) 
How to use this resource 
The Online Resource of our project Jobs for Work 4.0 constitutes 50 professions selected to represent 
most of the occupations in thread of automation. These occupations are based on the latest iteration 
όнллуύ ƻŦ ǘƘŜ LƴǘŜǊƴŀǘƛƻƴŀƭ [ŀōƻǊ hǊƎŀƴƛȊŀǘƛƻƴΩǎΣ LƴǘŜǊƴŀǘƛƻƴŀƭ {ǘŀƴŘŀǊŘ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ hŎŎǳǇŀǘƛƻƴǎ 
that is being used in Europe as the official classification (European Commission, 2013)  by ESCO.  
 
This awareness resource has been developed by a 7 country consortium for the European project Work 

4.0 (Portugal, Austria, Slovenia, Ireland, Slovakia, Italy and Cyprus). The resource contains a sample of an 

indicative 50 occupations that are in danger from automation and digitization based on the seminal 

ǎǘǳŘȅ ŦǊƻƳ hǎōƻǊƴ ŀƴŘ CǊŜȅ нлмл ŀƴŘ ŎŀǘŜƎƻǊƛȊŜŘ ōȅ ǘƘŜ LƴǘŜǊƴŀǘƛƻƴŀƭ [ŀōƻǊ hǊƎŀƴƛȊŀǘƛƻƴΩǎ 

Classification of Occupations ISCO-08.  

 

The sample of occupations were chosen based on 4 criteria 

 

¶ Important occupations  in our respective countries' economies 

¶ ¢ƘŜ ƻǳǘǇǳǘǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ LƴǘŜƭƭŜŎǘǳŀƭ hǳǘǇǳǘ н όƭƛƴƪύ  ƻƴ ǘƘŜ ŦǳǘǳǊŜ ƻŦ Ƨƻōǎ  

¶ Occupations related to technology advancements for which media attention by reputable media 

organizations have allowed us the confidence to reference them for their potential to 

revolutionize a particular occupation or market sector  

¶ Examples of active companies 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 sources 
cannot be taken as deterministic as technologies tend to have varied impacts not only on the number of 
employed workers but also the nature of the work and its impacts in the greater society'. The distinction 
by Skill is based on the internationally recognized ILO skill levels that separate professions by quantity of 
training, educational requirement and on job responsibilities. 
 
Structure 
 

The information about the occupations is based on a very simple structure 
 

- First row. Here you can find the name, basic description and ISCO-08 code in order to assist job 
councilors. 

 
- Second row. Here you can find the common group characteristics of the occupation as well as 

similar professions. This will help provide a semblance of wide predictions about occupations that 
operate within the same framework as our chosen one.   

 



- Third row. The automation probability based on the seminal work of Osborne and Frey study 
(Frey & Osborne, 2013). This number is based on science and a specific algorithm from 2010 and 
MUST be considered only an indication.  

 
- The next section constitutes an in-depth reading and assortment of available technologies that 

justify the score by our knowledge consortium.  
 

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

 
The database is fully searchable and indexed. It is also categorized by Skill level according to ISCO-08 
classification, in order to streamline access to the resources and make it as user friendly and rational as 
possible.  
 

As this resource is based on the International Classification of Occupations (for the explanation of the 
professions, etc) we would like to explain the code next to each occupation  
 
What the number next to the occupations mean ( based on International Labor Organization ISCO-08) 

1211 (1.2.1.1 Major Group ς Managers =>1.2.1.1 Sub-major Group - Administrative and Commercial 

Managers => 1.2.1.1 Minor Group - Business Services and Administration Managers => 1.2.1.1 Financial 

Managers and Budget Analysts) 
 
European Commission. (2013). European Classification of Skills/Competences and Occupations. From ESCO: 
https://ec.europa.eu/esco/resources//escopedia/20180606_154243/38cf5e78-d7fc-48b7-95e7-
029c5656a598ESCO_Booklet_%28PDF%29.pdf   
 
ILO. (1. January 2018). ISCO-08 Structure, Index Correspondance with ISCO - 88. From International Labour 
Organization: http://www.ilo.org/public/english/bureau/stat/isco/docs/groupdefn08.pdf   
 

 

What are the skill levels  
 
We chose the skill levels to provide an index for our resource. The 4 skill 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 terms to correspond ǘƻ L[hΩǎ ǎƪƛƭƭ ƭŜǾŜƭǎ    

- 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 Jobs (LƴǘŜǊƴŀǘƛƻƴŀƭ [ŀōƻǊ hǊƎŀƴƛȊŀǘƛƻƴΩǎ Skill Level 1)  
ΨOccupations at Skill Level 1 typically involve the performance of simple and routine physical or manual 
tasks.  They may require the use of hand-held tools, such as shovels, or of simple electrical equipment, 
such as vacuum cleaners.  They involve tasks such as cleaning; digging;  lifting and carrying materials by 

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 non-motorized vehicles; and picking fruit and vegetables.   
Many occupations at Skill Level 1 may require physical strength and/or endurance.  For some jobs basic 
skills in literacy and numeracy may be required. If required these skills would not be a major part of the 
work.  
For competent performance in some occupations at Skill Level 1, completion of primary education or the 
first stage of basic education (ISCED-97 Level 1) may be required. A short period of on-the-job training 
may be required for some jobs. 
Occupations classified at Skill Level 1 include office cleaners, freight handlers, garden labourers and 
kitchen assistants.Ω (ILO, 2018) 
 

Technical Skill Jobs (LƴǘŜǊƴŀǘƛƻƴŀƭ [ŀōƻǊ hǊƎŀƴƛȊŀǘƛƻƴΩǎ Skill Level 2)  
ΨOccupations at Skill Level 2 typically involve the performance of tasks such as operating machinery and 
electronic equipment; driving vehicles; maintenance and repair of electrical and mechanical equipment; 
and manipulation, ordering and storage of information. 
For almost all occupations at Skill Level 2 the ability to read information such as safety instructions, to 
make written records of work completed, and to accurately perform simple arithmetical calculations is 
essential.  Many occupations at this skill level require relatively advanced literacy and numeracy skills 
and good interpersonal communication skills.  In some occupations these skills are required for a major 
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 occupations at Skill Level 2 are 
generally obtained through completion of the first stage of secondary education (ISCED-97 Level 2).  
Some occupations require the completion of the second stage of secondary education (ISCED-97 Level 
3), which may include a significant component of specialized vocational education and on-the-job 
training.  Some occupations require completion of vocation-specific education undertaken after 
completion of secondary education (ISCED-97 Level 4).  In some cases experience and on-the-job training 
may substitute for the formal education.  
Occupations classified at Skill Level 2 include butchers, bus drivers, secretaries, accounts clerks, sewing 
machinists, dressmakers, shop sales assistants, police officers, hairdressers, building electricians and 
motor vehicle mechanics.Ω (ILO, 2018) 
 

Advanced Skill Jobs (LƴǘŜǊƴŀǘƛƻƴŀƭ [ŀōƻǊ hǊƎŀƴƛȊŀǘƛƻƴΩǎ Skill Level 3)  
 

ΨOccupations at Skill Level 3 typically involve the performance of complex technical and practical tasks 
that require an extensive body of factual, technical and procedural knowledge in a specialized field.  
Examples of specific tasks performed include: ensuring compliance with health, safety and related 
regulations; preparing detailed estimates of quantities and costs of materials and labour required for 
specific projects; coordinating, supervising, controlling and scheduling the activities of other workers; 
and performing technical functions in support of professionals. 
Occupations at this skill level generally require a high level of literacy and numeracy and well-developed 
interpersonal communication skills.  These skills may include the ability to understand complex written 
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 usually 
obtained as the result of study at a higher educational institution for a period of 1ς3 years following 
completion of secondary education (ISCED-97 Level 5b).  In some cases extensive relevant work 
experience and prolonged on-the-job training may substitute for the formal education.  
Occupations classified at Skill Level 3 include shop managers, medical laboratory technicians, legal 
secretaries, commercial sales representatives, diagnostic medical radiographers, computer support 
technicians, and broadcasting and recording technicians.Ω (ILO, 2018) 
 

Managerial Skill Jobs (LƴǘŜǊƴŀǘƛƻƴŀƭ [ŀōƻǊ hǊƎŀƴƛȊŀǘƛƻƴΩǎ Skill Level 4)  
 



ΨOccupations at Skill Level 4 typically involve the performance of tasks that require complex problem-
solving, decision-making and creativity based on an extensive body of theoretical and factual knowledge 
in a specialized field.  The tasks performed typically include analysis and research to extend the body of 
human knowledge in a particular field, diagnosis and treatment of disease, imparting knowledge to 
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, sometimes at a 
very high level, and excellent interpersonal communication skills.  These skills usually include the ability 
to understand complex written material and communicate 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 usually 
obtained as the result of study at a higher educational institution for a period of 3ς6 years leading to the 
award of a first degree or higher qualification (ISCED-97 Level 5a or higher).  In some cases extensive 
experience and on-the-job training may substitute for the formal education, or may be required in 
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, secondary 
school teachers, medical practitioners, musicians, operating theatre nurses and computer systems 
analysts.Ω (ILO, 2018) 
  

Index per occupation and available reference  

0                                        Armed Forces Occupations 

1 Managers 

 
Financial Managers and Budget Analysts 1211 -4 
http://work40.innovade.eu/financial-managers-and-budget-analysts-1211/  
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Telemarketer (Contact center salesperson) 5244 -2 
http://work40.innovade.eu/telemarketer-contact-centre-salesperson-5244/ 
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Skill Level 4 Journalist (2642) 

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

Professional Group characteristics and similar occupations Authors, Journalists and Linguists 
Authors, journalists and linguists conceive and 
create literary works; interpret and 
communicate news and public affairs through 
the media; and translate or interpret from one 
language into another (ILO, 2018) 
 
Journalist 
Newspaper editor 
Newspaper reporter 
Sports writer  
Sub editor 
Translators, Interpreters and Other Linguists 

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

Why is this profession endangered? The internet (online news, social media) has 
broken down the traditional news monopolies 
that existed prior to the 2000s by creating 
online competition and fragmenting their 
access to advertisers (Petty, 2017). This day and 
age it is possible for a media agency to exist 
online and have access to massive audience 
and advertisers by continually generating 
reports and news-bites and ensuring high 
engagement (The Economist, 2006).  
 
Much of what journalists report or post in 
social media can now be automated using 
machine learning tools, such as Narrative 
Science ( Natural Language Generation, 2018), 
that is able to create narratively sound reports 
from analysing data in a natural language. In 
ŦŀŎǘΣ ƛŦ ȅƻǳΩǾŜ ǊŜŀŘ ŀ ŦƛƴŀƴŎƛŀƭ ŜŀǊƴƛƴƎǎ ǊŜǇƻǊǘ ƛƴ 
ǘƘŜ Ǉŀǎǘ ȅŜŀǊ ƻǊ ǘǿƻΣ ȅƻǳΩǾŜ ǇǊƻōŀōƭȅ ǊŜŀŘ ŀƴ 
article or press release generated by a machine 
(Reddan, 2017). The first places these programs 
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 data 
and number manipulation. The quality of those 
machine generated reports are virtually 
indistinguishable to a huƳŀƴΩǎ ŘǳŜ ǘƻ ǘƘŜ ƎƛǾŜƴ 
format and language used.  
 
However, these software is not even close to 
the limit of their impact. Online platforms 
ŀƭǊŜŀŘȅ ŜȄƛǎǘ ǘƘŀǘ άǎŎǊŀǇŜέ ŎƻƴǘŜƴǘ ŦǊƻƳ ƴŜǿǎ 
ǎƛǘŜǎ ŀƴŘ ŎǊŜŀǘƛǾŜƭȅ άǊŜǿǊƛǘŜέ ƛǘ ŦƻǊ ǊŜǇƻǎǘƛƴƎΦ 
The reason of the low automation score is the 
fact that journalism as a collection of networks 
and human interactions, as well as critical 
thinking, creativity, on foot investigations etc. 
are still beyond the capacities of these 
technologies (Holmes, 2016).  
 

Case exampls (company profiles) 
 
 

 

Quill is a software from the company Narrative 
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. άΦΦQuill was being used to 
report on baseball games for TV and online 
sports outlets, and company earnings 
ǎǘŀǘŜƳŜƴǘǎ ŦƻǊ ŎƭƛŜƴǘǎ ǎǳŎƘ ŀǎ CƻǊōŜǎΧέ (A.I. 
that automatically communicates relevant 
information at scale, 2018) all the way down to 
taking into account  the emotional impact a 
story can have in the intended audience 
άΦΦǿǊƛǘƛƴƎ ŀōƻ (Multiview, n.d.)ut sports for an 
audience likely to favour a particular team, for 
instance, Quill can write a story that softens the 
ōƭƻǿ ƻŦ ŀ ƭƻǎǎΧέ 
 
(A.I. that automatically communicates relevant 
information at scale, 2018) 

Case exampls (company profiles) 
 

 

In 2015, The New York Times activated its own  
AI project known as Editor, that aimed at 
teaching the machine the processes of 
journalistic reporting by using tags for the 
important parts of an article. Through this 
άƭŜŀǊƴƛƴƎέ ǘƘŜ ƧƻǳǊƴŀƭƛǎǘ Ƙŀǎ ƴƻǿ ƻƴ ƘŜǊ ǘƛǇǎ ŀƭƭ 
relevant historic information related to a new 
story thus aiding the journalistic process by 
cutting down research time, thus freeing more 
space for the human interactions that are 
unreplaceable by software (Editor , 2015).  

Case example 3 

 

Digital publication DIGIDAY reported that The 
Washington Post, used machine learning 
technologies and its own home developed AI to 
post  around 850 digital articles in 2017 
(Moses, 2018). The AI creates short reports on 
sports and election results for the most part.  
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Resource Pack  
Skill Level 4  Financial Managers and Budget Analysts 1211 

 Financial managers plan, direct and coordinate  
the financial operations of an enterprise or organization, in consultation 
with senior managers and with managers of other departments or sections, 
or of enterprises that provide financial services to other enterprises and 
organisations; (ILO, 2018) 

 

 Minor Group 121 
Business Services and Administration Managers 
Business services and administration ƳŀƴŀƎŜǊΩǎ plan, organize, direct, control 
and coordinate the financial, administrative, human resource, policy and 
planning activities of organizations, or of enterprises that provide such services 
to other enterprises and organizations (ILO, 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 Financial industry has exploded over the last 15 
years with the creation of better and cheaper hardware, the evolution of 
software, cloud computing and wide adoption of the internet.  
Bas: One of the key benefits of the Internet of Things (IoT) with its integrated 
machines is that it creates a centralized base of operations where data for all 
operations within a company are stored, managed and analysed. By automating 
the financial and budgetary aspects of companies, it gives greater insight to the 
overall manager on how the company is performing, immediate and current 
situation analysis with security and immediacy.  

Case example 1 

 

 
 
One of the primary sectors that will be affected by AI robots is the 
statistical industry. It is true computers and software will be capable of 
completing budgetary calculations and statistical analysis at a far quicker 
pace than humans.  
For example, Multiview is a financial management solution that includes 
financial reporting and analytics, general ledger with budgeting, accounts 
receivable, accounts payable, POs with requisitions, as well as inventory, 
order entry with invoicing and fixed assets. Alerts with dashboards, 
WorkFlow, Imaging and ViewSource360 allow end users to monitor and 
control processes within the company. 
In addition to financials, Multiview also offers a reporting and analytics 
environment with the ViewPoint tool.  
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Resource Pack 
Skill Level 4  Advertising and marketing professional 2431 

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

 Sales, Marketing and Public Relations Professionals 
 
Sales, marketing and public relations professionals plan, develop, coordinate and 
implement programmes of information dissemination to promote organizations, 
goods and services; and represent companies in selling a range of technical, 
industrial, medical, pharmaceutical and ICT goods and services (ILO, 2018). 
 
Occupations in this minor group are classified into the following unit groups: 
 
Advertising and 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 

 Advertising is all about that most human of skills: salesmanship. The ability to 
know your audience and sell specific to them has been the basis of the rise of the 
internet giants and social media that has provided companies with a plethora of 
individualized and aggregate data on our preferences that, effectively require, 
machine learning technologies to disaggregate them and discover robust 
connections that can then be used by retailers (AI Is Changing Marketing As We 
Know It, And That's A Good Thing , 2017).  
 
An active way to interact with people through emails has also been able to be 
automated, via software, that can compose persuasive and numerous emails 
writing compelling email subject lines for large retail companies (How AI Is 
Changing the World of Advertising Forever, 2017). 
 
The ability of advertisers to create effective marketing and advertising  strategies  
(Harvard Business Report, 2013) largely depends on projecting the product on  



the best and largest  mediums, time slots etc. Online companies (g 2 crowd, 
n.d.)using data mining tools , analysing billions of data points from consumption 
patterns based on location to  demographics to identify  the most efficient and 
effective advertising campaign leaving only the content creation to advertisers 
(The Globe and Maiil, 2017) 
 
 

Case example 1 

 
 

The marketing platform Persado, with the backing of Goldman Sachs, is 
continually developing its software from cognitive to emotional impact on 
consumers (The Next Web, 2017). The company now creates individual profiles 
not only in terms of factual information about the consumers, but it also tracks 
comments and reactions and then customizes language to suit that particular 
state of mind within seconds  
 

Case example 2 
Chatbots 

 

Chatbots have become infamous on twitter as the fake accounts that incite and 
reproduce fake news but in the commercial realm this software is used for 
multiple reasons, including customer service and more importantly advertising 
and marketing.  
9ōŀȅ ǿƛǘƘ {ƘƻǇ.ƻǘ ƻƴ aŜǎǎŀƴƎŜǊ ƻǊ {ŜǇƘƻǊŀΩǎ ŎƘŀǘōƻǘ Yƛƪ Ŏŀƴ ǇǊƻǾƛŘŜ 
individualized offers based on the conversation with the client on the other end 
or share beauty tips with customers after they are asked, thus making them 
much more effective sales-machines.  
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