
 
 
 

 

 

 

 

 

 

 

 

 

 

   Master's Degree Programme 

 In ECONOMIA E GESTIONE delle 
AZIENDE 

   Curriculum International Management 
 

 
Final Thesis 

 

 

Industry 4.0: 
professional figures, social 

impact and job changing 
 
 
 
 
 
 
 

Supervisor 

Ch. Prof. Andrea Pontiggia 

Assistant supervisor 

Ch. Prof. Massimo Warglien 

 
 
Graduand 

Chiara Montanari 

Matriculation Number 989509 

 
Academic Year 

2017 / 2018 



 

  



i 
 

TABLE OF CONTENTS 

List of figures ………………………………………………………………………………………………………… iii 

List of tables ………………………………………………………………………………………………………….  iv 

Acknowledgments …………………………………………………………………………………………………  v 

Introduction .………………………………………………………………………………………  1 

Chapter 1. Industry 4.0: the beginning of a new era ………………….  3 

1.1. From the first industrial revolution to the third one: an historical  

point of view ………………………………………………………………………………………. 3 

1.2. Fourth industrial revolution: literature background and definitions …...  7 

1.2.1. Preliminary remarks ………………………………………………………….  13 

1.3. Industry 4.0 around the world: a global scenario …………………………………  14 

1.3.1. Germany ……………………………………………………………………………  17 

1.3.2. China …………………………………………………………………………….…..  19 

1.3.3. United States ………………………………………………………………..…..  19 

1.3.4. Japan ………………………………………………………………………………..  21 

1.4. Why innovation is important for the creation of new jobs and the  

origin of new job titles? ………………………………………………………………………  23 

1.5. Industry, employment and professions: a new relationship ……………….. 30 

 

Chapter 2. Looking at job title as an identity symbol ………………….  34 

2.1. A literature review ……………………………………………………………………………….  34 

2.2. Job titles and industry 4.0: a merger …………………………………………………….  40 

 

Chapter 3. The changes of human resources: new job titles ……….  42 

3.1. The birth of innovative labels ……………………………………………………………….  43 

3.1.1. Account manager ……………………………………………………………………   47 

3.1.2. Business analyst ………………………………………………………………………  51 

3.1.3. Database administrator …………………………………………………………..  56 

3.1.4. Developer ………………………………………………………………………………..  61 

3.1.5. Digital media specialist ……………………………………………………………  66 

3.1.6. ICT consultant ………………………………………………………………………….  71 

3.1.7. Project manager ………………………………………………………………………  76 

3.1.8. System architect ………………………………………………………………………  81 

 



ii 
 

Chapter 4. ICT Job titles: an empirical analysis across 

different industrial sectors ……………………………………….  86 

4.1. Automotive sector ………………………………………………………………………………. 91 

4.1.1. Description ……………………………………………………………………………..  91 

4.1.2. Data analysis ………………………………………………………………………….  93 

4.2. Chemical-pharmaceutical sector …………………………………………………………. 96 

4.2.1. Description ……………………………………………………………………………..  96 

4.2.2. Data analysis ………………………………………………………………………….. 99 

4.3. Electronic sector ………………………………………………………………………………….. 102 

4.3.1. Description ……………………………………………………………………………..  102 

4.3.2. Data analysis …………………………………………………………………………..  103 

4.4. Fashion sector ………………………………………………………………………………………  106 

4.4.1. Description ………………………………………………………………………………  106 

4.4.2. Data analysis ……………………………………………………………………………  108 

4.5. Food & beverage sector ………………………………………………………………………… 111 

4.5.1. Description ………………………………………………………………………………. 111 

4.5.2. Data analysis …………………………………………………………………………… 112 

 

Chapter 5. Digital 4.0 in new sectors: the case of Benvic Europe…. 115 

 

Conclusion …………………………………………………………………………………………………………… 118 

Appendix …………………………………………………………………………………………………………………. 122 

Biography ………………………………………………………………………………………………………………… 140 

Sitography ……………………………………………………………………………………………………………….. 148 

 

 

  



iii 
 

List of figures 

Figure 1- History of industrial revolutions 

Figure 2- Industry 4.0 plans in the world 

Figure 3- Trade balance of high-technology products by selected region/country/economy: 

1995-2008 

Figure 4- HT manufacturing industries of selected regions, countries or economies: 2016 

Figure 5- Industry 4.0 based growth potential for 2013 to 2025 for selected German industry 

sectors (in %)  

Figure 6- German manufacturers have more ambitious plans 

Figure 7- Microsoft, Amazon, Apple, Google, Facebook: patents application activity 

Figure 8- McKinsey Industry 4.0 survey 

Figure 9- Share of innovative enterprises (%) in 2010-2012 

Figure 10- Share of innovative enterprises (%) in 2012-2014 

Figure 11- Share of enterprises that are innovative, EU-28, 2012–2014 (%) 

Figure 12- The 50 Most Innovative Companies of 2014 

Figure 13- Employment effect of drivers of change, by job family 

Figure 14- European ICT Professional Role Profiles version 2: 30 profiles (generation 2) in 

seven families (generation 1) at the top of the European ICT Profile Family Tree Source: 

European ICT professionals role profiles - Part 1: 30 IC profiles 43 

Figure 15- Vacancy numbers based on job title and year 

Figure 16- Diagram of the skill rate for the Account Manager profile compared with the skill 

rate for the ICT professions 

Figure 17- Diagram of the skill rate for the Business Analyst profile compared with the skill 

rate for the ICT professions 



iv 
 

Figure 18- Diagram of the skill rate for the Database Administrator profile compared with the 

skill rate for the ICT professions 

Figure 19- Diagram of the skill rate for the developer profile compared with the skill rate for 

the ICT professions 

Figure 20- Diagram of the skill rate for the Digital Media Specialist profile compared with the 

skill rate for the ICT professions 

Figure 21- Diagram of the skill rate for the ICT Consultant profile compared with the skill rate 

for the ICT professions 

Figure 22- Diagram of the skill rate for the Project Manager profile compared with the skill 

rate for the ICT professions 

Figure 23- Diagram of the skill rate for the System Architect profile compared with the skill 

rate for the ICT professions 

Figure 24- Companies who employ ICT specialists 

Figure 25- Companies who have assumed or tested to assume personals with ICT 

competencies for class of employees 

Figure 26- ICT professionals with directive functions high quality techniques. Years 2011-

2015 

Figure 27- Employed In ICT Professions. Years 2011- 2015 

Figure 28- Value of pharmaceutical production in EU 

Figure 29- TOP 10 EU producers of Fashion and Textile goods 

 

List of Tables 

Table 1- Average annual salaries in the Eurozone (plus UK) 

 

  



v 
 

Acknowledgements 

 

Questo traguardo lo dedico a Voi. 

A Voi, Mamma e Papà. Non vi ringrazierò mai abbastanza per avermi donato tutto l’Amore 

possibile, per avermi aiutato quando ne avevo più bisogno, per avermi supportato e 

sopportato nei momenti più bui del mio percorso, per avermi fatto diventare la persona che 

sono oggi. 

A Te, Nonna Ivana. A Te che aspettavi con ansia la fine dei miei studi. A Te che sei la donna 

più buona che io abbia mai conosciuto. A te che mi hai cresciuta come se fossi tua figlia, più 

che tua nipote. Oggi possiamo finalmente gioire insieme. Grazie per essermi vicina ogni 

giorno. Mi manchi. 

A Te, Davide. A Te, che sei la mia principale fonte di ispirazione, la mia spalla, il mio sostegno, 

la mia forza. A Te, che hai deciso di condividere con me i tuoi giorni, che mi dai il coraggio 

necessario per affrontare le sfide quotidiane. A te, che mi accetti per quella che sono, con i 

miei pregi e i miei difetti. A te, che mi fai sentire speciale ogni giorno.  

Alle mie Amiche di una vita, con la quale ho vissuto i momenti più belli della mia adolescenza 

e quelli attuali, dagli aperitivi, alle risate tra i banchi di scuola, alle serate in discoteca e 

soprattutto grazie con tutto il mio cuore per essermi state vicine in un momento della mia 

vita non facile. 

Ai miei colleghi, che hanno condiviso con me gioie e dolori, ansie e sofferenze, traguardi e 

sconfitte, in particolare a Ludovica, senza la quale questi due anni non sarebbero stati così 

meravigliosamente speciali. 

La vita è fatta di scelte. Io ho scelto Voi e sceglierei Voi sempre. 

 

Chiara 

  



vi 
 

 

  



1 
 

INTRODUCTION 

Nowadays, the world is fast, dynamic and in continuous progress. It does not stop it 

constantly changes. This flexibility is proved with the diffusion of the 4.0 technologies and 

their use in the industrial sectors. We all know how difficult it is to adapt to new ways of life, 

especially when these ways have never existed before. It is not necessary to be a corporate 

director to understand that change leads to opportunities broadens horizons for new 

challenges but, at the same time, creates doubts, chaos, disorder and confusion. There are 

several reasons that pushed me to write my thesis on this topic. First of all, I felt a concrete 

interest and an intense curiosity for the topic. Looking closely at the phenomenon, the 

second aspect that convinced me to undertake this research concerns the social character 

that Industry 4.0 has. The main questions that have arisen relate to how the activities of 

machinery can affect the personality of each individual,  how does the interaction between 

man and machine change and how man reacts to the evolution in a modern technological 

environment. Not only the personality of the man is transformed, but also the organizational 

structure of the company: it is made up of people who have to perform new tasks, in a 

dynamic and continuously developing work context. The objectives of the thesis define the 

key role that technological change shows. In first instance, my main intent is to clarify what 

this new world 4.0 really is, to deepen a topic in which, even today, there is a lot of 

confusion because of the conflicting effects. Secondly, the aim is to define what are actually 

the job titles that were born with the digitalization and to outline their role within multiple 

sectors, analyzing the common elements and the differences.  

The thesis is divided into five chapters. The first one is dedicated exclusively to the 

reconstruction of the notion of Industry 4.0: from the origin of the industrial transformations 

that took place with the previous revolutions up to the present day. Various situations and 

definitions are examined. The Industry 4.0 phenomenon is explored on a large scale by 

analyzing the European and Extra European scenario in countries as Germany, China, United 

States and Japan. The first chapter highlight the features of the current labour market and 

explain why innovation is important in order to create work and what is the relationship 

between industry, work and computerization.  
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The second chapter is the bridge that connects the first one to the third one relating 

the Industry 4.0 with the qualifications that are born today. In particular, this part defines 

the job titles and clarifies the correlation between them and Industry 4.0. The third chapter 

is the heart of the thesis, the pillar of this elaborate, together with the fourth chapter. It 

defines the new professional figures which are born with the Fourth Industrialization, 

labeling them through a brief description of each job title, a list of their main responsibilities, 

the personal qualities required to perform the tasks a specific sector requires, the training 

that must be performed in order to occupy that position and the average salary of each of 

them (calculated on a European basis). Linked to this section, chapter four represents a 

complete and specific data analysis. The parameters used to carry out this study are three: 

the jobs titles analyzed in the previous chapter, five different industrial sectors and five 

European nations. The five industrial sectors analyzed are: the Automotive industry, the 

Pharmaceutical-Chemical sector, the Electrical sector, the Fashion industry and finally the 

Food & Beverage sector. By using these three criteria, the result highlights the most 

important job applications for each job title in a given sector of a given country. The fifth 

chapter closes the thesis and it is based on a personal experience: my university internship 

held in a French multinational. I therefore analyzed the predisposition of some companies, 

operating in sectors different from those mentioned in the previous chapter, to collide with 

the recently born realities as a result of digitalization  
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Chapter 1 

 
Industry 4.0: the beginning of a new era 

 

Nowadays, in a world where frenzy dominates the markets, one of the main 

characteristics of the competitive environment is dynamism. This vigorous push comes from 

the continuous take-up of new techniques made by companies, in order to achieve the set 

goals. Over the years, the evolution of the industrial system has kept changing: developing 

into a kind of continuous flow that has never reached a determined end, increasing the 

industrial system in the contemporary age and helping to define the elements that 

distinguish it. (Haddara, Elragal, 2015)1 

Therefore, even today the transformations have not stopped: on the contrary, thanks 

to Industry 4.0 it will be possible to change the relationship between man, work and society 

(Drath, R. and Horch, A., 2014)2. In order to understand what this last revolution brings, it is 

essential to know the past to comprehend the present and face the future. We have to step 

back in time to understand how the development of new technologies has inevitably led to 

the birth of the most important industrial revolutions in the world (Forschungsunion, 

Acatech, 2013)3. The era in which we are living is called the “era of industry” that is often 

referred as the Fourth Industrial Revolution and it promises to transform the manners and 

the environments in which we live in (Maynard, 2015)4. 

1.1.  From The First Industrial Revolution To The Third One: An 

Historical Point Of View 

Between the end of the 18th Century and the beginning of the 19th Century, a series  

 

                                                           
1 Haddara, M. and Elragal, A. (2015). The Readiness of ERP Systems for the Factory of the Future. Procedia 
Computer Science. pp.721-728. 
2 Drath, R. and Horch, A. (2014). Industrie 4.0: Hit or Hype? IEEE Industrial Electronics Magazine, 8, 56-58 
3 Forschungsunion, Acatech, Securing the future of German manufacturing industry Recommendations for 
implementing the strategic initiative INDUSTRIE 4.0, 2013. 
4 Maynard, A. (2015). Navigathing the fourth industrial revolution. Nature Nanotechnology, 10, 1005–1006. 
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of events brought to the First Industrial Revolution, a revolution that represented the 

fracture between the agricultural and artisanal system and the industrial one, until the 

culmination of the so-called “Modern Period” and the birth of the “Contemporary Age” 

(Mokyr, 1993)5. 

With the introduction of the steam engine, created in 1775 by James Watt, and the 

use of mechanical production tools (such as the spinning machine introduced by Arkwright), 

the First Industrial Revolution inaugurated the era of machines. This is the first time in 

history that inanimate objects, such as industrial equipment, make a fundamental 

contribution to the development of factories, greater than the one given by human beings. 

Indeed progress has moved on, thanks to technological innovation and work force which has 

been replaced by machinery (Brynjolfsson and McAfee, 2014)6. The newly formed industrial 

system was then characterized by the division of labour for production processes, the use of 

capital and machinery and the remuneration of workers (Hahn, 2011)7. 

The motivations that triggered the First Industrial Revolution were many. The society 

emphasized the importance of the Glorious Revolution in this occasion: it was seen as a 

reason for rebirth and an effort to stabilise the situation in the British country. (Allen R., 

2006)8 This event involved the implementation of the role of Parliament: for the first time 

parliamentary acts were considered supreme and "despotic power was only available 

intermittently before 1688, but it was always available thereafter" (Hoppit 1996, p.1269; 

Allen R., 2006). 

After a “transitional period”, a further organizational change took place with the birth 

of the internal combustion engine. In addition to it, the replacement of coal oil and the 

innovations explained by Ford, to facilitate the flow of production, have marked the era of 

the Second Revolution. From an economic point of view, the field of the engineering 

                                                           
5 Mokyr, Joel, ed. (1993) “The British Industrial Revolution: An Economic Perspective”. 
6 Brynjolfsson e McAfee (2014), The Second Machine Age: Work, Progress, and Prosperity in at Time of Brillant 
Technologies, W.W. Norton & Company, New York. 
7 Hahn, H.-W., 2011. Die industrielle revolution in Deutschland. München: Oldenburg Verlag 
8 Allen R., 2006, Explaining The British Industrial Revolution From the Perspective of Global Wage and Price 
History, Oxford University 
9 Hoppit J., 1996, “Patterns of parliamentary legislation, 1660–1800” 
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production experienced a quantum leap by introducing assembly lines (Mokyr, 1990)10. 

Unlike the First one, with the Second Industrial Revolution, industries and assembly lines 

were created to produce mass consumer products (Allen, 2009)11. At the same time, 

technological progress has also increased the demand for other jobs and types of work 

(Mokyr et al., 2015)12. With the increase in worker productivity and the growing volume of 

products that were made, costs and production times were reduced, thanks to both the 

division of labour and the assembly line. The number of human resources and the division of 

their roles, necessary for the coordination and management of the activities, gave life to the 

managerial class (Chandler, 1977)13. 

Concluding with the quote of the American entrepreneur Henry Ford who stated that 

"any customer can have a car painted any colour that he wants so long as it is black" (Ford, 

1922)14, this Second Revolution is synonymous of standardized production, market and 

consumption of mass. Here, the actors who appear within it are of two types: producers in a 

dominant position and consumers in a dominated position. (Horn J., 2016)15 

In the second half of the 20th century, many years after the end of the Second World 

War, the economic scenario was challenging and the Third Industrial Revolution began 

(Bauernhansl, 2014)16. Over the time, innovations have touched many sectors of the 

economic-industrial field: in particular, electronics and information technology are the 

sectors most affected by the transformations. In fact, around the 60s, the birth of the 

computer, the communication that switched from being analogue to digital, the 

development of Internet and the e-commerce are the beginning of further technological 

developments (Battilossi, 2002)17. 

                                                           
10 Mokyr, J., 1990. The Lever of Riches. New York: Oxford University Press 
11 Allen, R. (2009). The British industrial revolution in global perspective. Cambridge: Cambridge University 
Press 
12 Mokyr, J., Vickers, C., & Ziebarth, N. (2015). The History of Technological Anxiety and the Future of Economic 
Growth: Is This Time Different? Journal of Economic Perspectives, 29(3), 31-50 
13 Chandler A.D., (1977): “The Visible Hand The Managerial Revolution in American Business”, The Belknap 
Press of Harvard University Press Cambridge, Massachusetts and London, England 
14 Ford H., 1922. “My life and work” 
15 Horn J, (2016), The Industrial Revolution: History, Documents, and Key Questions, Crossroad in World History 
16 Bauernhansl, T., 2014. “Industrie 4.0 in Produktion, Automatisierung und Logistik”, Springer Fachmedien. 
17 Battilossi Stefano (2002), Le Rivoluzioni Industriali, collana “Le bussole”, Roma, Carocci editore 
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People around the world slowly began to relate to each other through the web, 

thanks to the creation of digital manufacturing and the expansion of the Internet, paving the 

way for that process called Globalization18. In particular, the most sensational improvement 

that has occurred is the speed: during the Second World War, in the minds of the soldiers 

was born the need to elaborate very complex calculations which needed to be correct and 

fast. Although this hard task was already entrusted by a real "human" professional figure, 

the long times did not respect the short times that the war required and for this reason they 

started to build the first computers. Little by little, with the decrease in production costs, 

computers reached a position of essentiality, first within companies, then later also for 

families (Greenhood, 1992)19. 

In the workplace, one of the downsides to which this Third Industrial Revolution has 

led to the elimination of certain occupations is that machines have replaced human beings 

and some activities, such as typing, disappeared. (Gordon, 201220). 

                                                           
18 De Simone E., 2014, “Storia Economica: dalla rivoluzione industriale alla rivoluzione informatica” 
19 Greenwood J. (1992), “The Third Industrial Revolution: Technology, Productivity, and Income Inequality”, 
Economic Review, Federal Reserve Bank of Cleveland 
20 Gordon, R. (2012). Is US economic growth over? Faltering innovation confronts the six headwinds, no. 
w18315. Cambridge: National Bureau of Economic Research. 

Figure 1- History of industrial revolutions. 
Source: Germany Trade & Invest “INDUSTRIE 4.0 – Smart manufacturing for the 

future”, July 1, 2014; National Academy of Science and Engineering “Securing the 
future of German manufacturing industry: Recommendations for implementing the 

strategic initiative Industry 4.0”, April 2013; Deloitte Analysis. 
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1.2. Forth Industrial Revolution: Literature Background And Definitions 

How we have seen in the paragraph before, over the centuries the industrial sector 

has been a fundamental value for the development of the world economy and it is still today 

the main source of economic advantage of a nation. However, the European economic 

scenario is not uniform and the continent is now divided into two parts: the eastern part, 

with the emerging countries in continuous development and the western part more slowed 

down, with a slow decrease in market shares, except for Germany, which is constantly 

growing (Hofmann E., Rüsch M., 2017)21. 

Germany was the first nation who started racing towards the industry of the future. 

Unlike other countries, it has moved very early: in 2011 Angela Merkel kicked off the 

Industry 4.0 program, an initiative based on new information and communication 

technologies (ICT). Presented at the Research Union Economy, at the Hannover Messe, the 

main goal of the high-tech program was safeguarding German leadership in the production 

of high quality products and expanding the many developments happening within 

manufacturing companies (Kohler, Weisz, 2016)22. 

Between 2013 and 2015, German companies began to adopt this new advanced 

program: from simple industries to federal ministries, the "smart project" was successful 

among the institutions of the state, ensuring a fair and collective prosperity. Due to the 

abstract nature of the term, the Association of German Telecommunications Companies 

BITKOM notes, in its presentation of Industry 4.0, more than 104 definitions, different 

characterizations and descriptions (Aichholzer G., Rhomberg W., Gudowsky N., Saurwein F., 

Weber M., 2015)23. 

In recent years, given the serious threaten represented by Korean and Chinese 

competitors, the German government decided to react by promoting and carrying out 

                                                           
21 Hofmann E., Rüsch M., 2017, “Industry 4.0 and the current status as well as future prospects on logistics”, 
Computers in Industry 89, pp 23–34 
22 Kohler D., Weisz J-D., 2016, « Industrie 4.0. Les défis de la transformation du modèle industriel allemand », La 
Documentation française, mars 
23 Aichholzer G., Rhomberg W., Gudowsky N., Saurwein F., Weber M., 2015, “Industry 4.0. Background Paper on 
the pilot project 'Industry 4.0. Foresight & Technology Assessment on the social dimension of the next 
industrial revolution”. 
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important works that proved to be fundamental for the future of the country. The starting 

point is identified with the research of the main trends of the company and, at a later stage, 

to imagine their impact on the production methods. Thus, the concept of Industry 4.0 

emerged. (Kohler, Weisz, 2016)24  

Considering that Industry 4.0 is a new topic, it is still difficult to give a clear, universal 

and unambiguous definition of it. In fact, it is also complicated to define the general 

boundaries that outline the tasks, arising from the Fourth Industrial Revolution and which, 

today, play a crucial role. Moreover, its multiple theoretical and practical aspects and facets, 

make it even more complicated to deal with this matter. The points of view through which 

the observation of the phenomenon takes place are several, even if all are consistent with 

the innovative aim of the industry. It is possible to reconstruct these points of view through 

the analysis of the thoughts of some economists who explained the phenomenon through 

their studies and tried to give a personal definition of Industry 4.0. (Hofmann E., Rüsch M., 

2017)25 

"Industry 4.0" and "Manufacturing 4.0" are expressions currently commonly used: 

they are employed to illustrate today's inclination to use a set of means and procedures that 

ensure the automatic execution of a given process in production technologies (Gimélec, 

2014)26. 

Since the term was born with her, the first definition that I insert is the one given by 

Angela Merkel: “I believe that what we are seeing at present is a comprehensive 

transformation of the whole sphere of industrial production through the merging of digital 

technology and the Internet with conventional industry. In Germany we call this Industry 

4.0” (Merkel A., 2014)27. She talked about her personal point of view in a speech to OECD 

Conference and it was the first time she gave a definition to Industry 4.0. 

                                                           
24 Kohler D., Weisz J-D., 2016, « Industrie 4.0. Les défis de la transformation du modèle industriel allemand», La 
Documentation française, mars. 
25 Hofmann E., Rüsch M., 2017, “Industry 4.0 and the current status as well as future prospects on logistics”, 
Computers in Industry 89, pp 23–34 
26 Gimélec : «Industrie-4.0 : les leviers de la transformation », September 2014 
27 Merkel A., 2014, Speech by Federal Chancellor Angela Merkel to the OECD Conference 
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According to Rüßmann, the vertebral column of Industry 4.0 is a set of nine 

innovative processes, including the so-called Internet of Things and Cybersecurity that makes 

easier to find mechanisms within companies such as automation, digitalization, and 

integration of the processes that take place along the value chains. (Rüßmann M., Lorenz M., 

Gerbert P., Waldner M., Justus J., Engel P., Harnisch M., 2015)28 

Always on the same line of thought, a group of professors and scholars define the 

new technology as "a new trend in manufacturing (and relevant sectors) based on the 

integration of a set of technologies that enable ecosystems of intelligent, autonomous as 

well as decentralized factories and integrated product-services" with the primary purpose of 

simplifying every single operation within the company and obtaining a better relationship 

between revenues and costs. (Santosa C., Mehrsaia A., Barrosa A. C., Araújob M., Aresc E., 

2017)29 

However, it is very important to think about the fact that the definitions given in 

recent years have not just positive meanings. In fact, some scholars deviate from the most 

common definition of Industry 4.0, describing the phenomenon in a parallel perspective. 

According to Alcácer, Cantwell and Piscitello, this event doesn’t illustrate the beginning of 

the Fourth Industrial Revolution but merely delineates it as a Third Revolution. It is explained 

as the "second diffusion phase in the case of the information age", in which the information 

age is our era, and the second phase is the one in which technology is applied in all sectors, 

after these sectors have grown and developed rapidly during the first phase. Despite this 

different approach generated perplexity and doubts in many economists, it admits profound 

positive consequences for entrepreneurial strategies (Alcácer J.,Cantwell J., Piscitello L., 

2016)30.  

A cause of the difficulty of the definition, some economists base their thinking on the 

opportunities and threats that this fact entails. This is the case of Alessandro Pedrazzini. He 

                                                           
28 Rüßmann M., Lorenz M., Gerbert P., Waldner M., Justus J., Engel P., Harnisch M., 2015, “Industry 4.0: The 
Future of Productivity and Growth in Manufacturing Industries” 
29 Santosa C., Mehrsaia A., Barrosa A. C., Araújob M., Aresc E., 2017, “Towards Industry 4.0: an overview of 
European strategic roadmaps”, Manufacturing Engineering Society International Conference 2017, MESIC 2017, 
28-30 June 
30 Alcácer J.,Cantwell J., Piscitello L., 2016, “Internationalization in the information age: A new era for places, 
firms, and international business networks?”, Journal of International Business Studies 47, pp. 499–512 
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writes for "IL SOLE 24 ORE" highlighting the frightful consequence that new technologies 

could cause. In fact, he defines them as bearers of occupational risks and tensions, referring 

to the fact that, probably, millions of jobs will be suppressed to make room for machines, 

robots, computers, replacing the human being in a net way. However, at the same time he 

gathers this new entry as a challenge: to make the whole world understand what the human 

being has, more than the hybrid equipment, to improve the relationship between efficiency 

and effectiveness, to allow companies to produce more by taking advantage of existing and 

upgraded mechanical equipment. Therefore, Pedrazzini does not completely distrust this 

new theory, but tries to extract all the available benefit. (Pedrazzini A., 2018)31 

According to some scholars, the main characteristic that distinguishes new 

technologies is speed. Following this mentality, Saldivar A. et al. (2015) thinks that Industry 

4.0 "represents a paradigm shift from "centralized" to "decentralized" production, a reversal 

of the logic of production process thus far". (Saldivar A. et al., 2015, pp 1)32 For the same 

reason, other researchers think that the definition of Industry 4.0 is linked to customer 

satisfaction. By allowing more machines to communicate with each other, the product is 

presented with the characteristics required by the customer and this allows a sort of trust on 

his part towards the manufacturer. (Roblek V., Meško M., Krapež A., 2016)33 

In fact, Augusta Ene of TEDx tries to make her audience reflect by showing a different 

point of view: she explains how a company is not the exclusive core of Industry 4.0, but it is 

the total set of industry, created products and services made. (Ene A., 2016)34 Also Ian Khan 

of TEDx tries to give a definition of Industry 4.0 and according to him it does not represent a 

gesture or an action, but a phase, a moment. In particular,  "when men and machine come 

together, when artificial intelligence will work to create different outcomes as we have 

never seen before, when we start adopting ourselves more to technology and start learning 

how it can help us, how we can use it to create change in the world." (Khan I., 2017)35 

                                                           
31 Pedrazzini A., 2018, “L’industria 4.0 è un’occasione per valorizzare persone e competenze”, il SOLE 24 ORE – 
sez. Management 
32 Saldivar A. A. F., Li Y., Chen W., Zhan Z., Zhang J., Chen L., 2015, Industry 4.0 with Cyber-Physical Integration: 
A Design and Manufacture Perspective 
33 Roblek V., Meško M., Krapež A., 2016, A Complex View of Industry 4.0 
34 Ene A., 2016, Industry 4.0: Not just the Future of Industry, TEDxEroilor 
https://www.youtube.com/watch?v=jvjYLwed1s8 
35 Khan I., 2017, The fourth industrial revolution is in your pocket, TEDx Mississaug 

https://www.youtube.com/watch?v=jvjYLwed1s8
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Klaus Schwab gives a fundamental contribution to the topic. Unlike his others 

colleagues and economists, the founder and executive chairman of the World Economic 

Forum enters the concept of Industry 4.0 much more in depth, and although it may be 

difficult to explain this principle, he seems to possess a very clear vision of what the Fourth 

Industrial Revolution is and what it will bring. First of all, he points out how different the 

approach of this last revolution is, compared to the previous three revolutions. He also 

explains that it is "not only about smart and connected machines and systems. Its scope is 

much wider". (Schwab, 2016, pp. 12)36 

Lydon B. gave his opinion about the argument: “Industry 4.0 is a holistic automation, 

business information and manufacturing execution architecture to improve industry with the 

integration of all aspects of production and commerce across company boundaries for 

greater efficiency”. He thought that it’s not a peace of time, or a paradigm or something else 

more. He saw it as the continuous repetition of always better changes inside and outside the 

firm. (Lydon B., 2016)37 

Differently from the others, the Industry 4.0 by using more advanced devices, 

violently provokes the environment, the territory and the organization of each nation. The 

more we approach this new reality, the more this reality seems to move away from our 

control. In fact, the fears of Schwab rise behind a barrier frame. The ability of people to 

follow the development of industry is hampered by the lack of real knowledge of the same 

phenomenon. Fundamentally, the shocking event is more "quick" than the man's ability to 

rationalise it. When man realises it, science has already evolved, society has already changed 

and man will have to adapt to the new changes again. Individuals run after change, trying to 

achieve it, but the latter will always be a step ahead of them. For this reason, the measures 

chosen to handle the innovations are either reduced or very inappropriate. We must also 

add that the planet is made up of different states, each with its own peculiarities, with its 

own traditions, with its own ideas, and individuals are established within each one, and they 

are all different from one another. With this in mind, it is easy to understand how difficult it 

                                                                                                                                                                                     
https://www.youtube.com/watch?v=4XLqdYZWq9I 
36 Schwab K., 2016, The Fourth Industrial Revolution, World Economic Forum, pp.12 
37 Lydon B, 2016, Industry 4.0: Intelligent and flexible production 

https://www.youtube.com/watch?v=4XLqdYZWq9I
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is to have a "common vision" of an almost unknown entity, and how difficult it can be to 

handle it. (Schwab K., 2016)38 

One of the first and main benefits brought by companies in Industry 4.0 is a greater 

competitiveness and an added value compared to other companies, which have not yet 

been modernized. The consistent consequence pushed companies not only to invest in a 

more experienced and more skilled workforce, but also to change the manufacturing process 

from a mass system to a customized system. Added value means to reach a sufficient level of 

resources, power, or something else that another firm hasn’t got. It’s important that an 

industry can compete with other ones in the market: not only in order to survive but to 

arrive at the top. A skilled and experienced workforce is more encouraged to obtain results 

over its limits than an inexperienced one. The relationship between modernization, 

competitiveness and workforce has a double effect: from one side, it leads to push towards 

the emergence of new possibilities thanks to new challenges; on the other hand, the ability 

to know how to defend and be able to react in the event of change or environmental 

situations of uncertainty.  (Vincent S., 2018)39 

 

                                                           
38 Schwab K., 2016, The Fourth Industrial Revolution, World Economic Forum 
39 Vincent S., 2018 “L’industrie 4.0 est elle au service de la création de valeur?” 
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1.2.1 Preliminary remarks 

After reading various articles and watching videos on company websites or on 

Youtube, I realized that economists and intellectuals have different and sometimes 

conflicting opinions concerning the new industrial era. The interesting thing is to see how 

the concept of Industry 4.0 is perceived by each one of them. Each writer gives his own 

definition of what this concept can be and how it has developed over time. Notably, the first 

pioneer country in which it has developed is Germany. All the other states are successors 

and they have followed the German idea. Some of them believe that Industry 4.0 represents 

an abstract concept of instrumental improvement and the various machines present; others 

think more about a period of time when all the innovative ideas have come to the surface or 

they define it as a term that indicates the transformations that are taking place outside and 

inside the companies. Others believe that digitization brings an extra step to the intra-

company life, through technical improvements, new software, new machinations that will 

lead to the achievement of the objectives in a more efficient and effective way and will allow 

greater ease and confidence in the techniques used. Some of them consider digitization as 

devastating, a phenomenon that increases confusion, costs, which destroys jobs.  And then, 

there are those who think that it is the creation of interconnections not only between 

individual companies, but also between companies connected all over the world. In my 

opinion, the right definition does not exist: all those read and previously listed are correct 

definitions. It definately depends on the point of view from which we observe a 

phenomenon. Starting from a small company reaching up to multinationals around the 

world, each of them has its own needs, its own reality, its own organization. Every industry 

has its own nature. Taking into account the heterogeneity of the subjects affected, the 

resulting definitions, from the interpretation that each of them attributes to this event in 

their companies is correct. In conclusion, there is no right or wrong it depends on the 

personal and subjective scenario and perception. 

  



14 
 

1.3 Industry 4.0 Around The World: A Global Scenario 

Strengthening the relationship between man and machine means creating the link 

that allows us to obtain information more quickly, to optimize production, and to connect all 

production processes via the Internet. These reasons have allowed individual companies to 

connect simultaneously with a greater number of companies, not only within their own 

country but also with companies all over the world. (Kagermann H., Anderl R., Gausemeier J., 

Schuh G., Wahlster W., 2016)40 

From Europe, to the Far East, to the United States, most of the industrialized and 

emerging countries are therefore adopting new dynamics of modernization. The common 

purpose is to innovate by bringing together the two dimensions of efficiency and 

effectiveness. What makes different one nation from another one is not the percentage of 

implementation of its resources, or the diversity of technologies, but the strategic approach 

with which each state decides to implement its internal strategies. (Les Syntheses de La 

Fabrique, 2016)41 

                                                           
40 Kagermann H., Anderl R., Gausemeier J., Schuh G., Wahlster W., 2016, Industry 4.0 in a Global Context: 
Strategies for Cooperating with International Partners 
41 Les Syntheses de La Fabrique, 2016, The Industries of Futur à travers le monde 

Figure 2- Industry 4.0 plans in the world 
Source: Taisch M., De Carolis A., 2016, La Quarta Rivoluzione Industriale nel mondo 

https://www.industriaitaliana.it/ 
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In the 90's, approximately during the Third Industrial Revolution, the entire planet 

was beginning to exploit the new innovation methodologies. In order to obtain the new tools 

that would allow progress in industrialization, the states were forced to import the high-tech 

tools needed. In fact, despite many countries had always been used to exporting their 

products abroad, they were forced to import them. (National Science Board, 2010)42 In this 

way, the account that recorded the amount of imports and exports of goods, achieved mixed 

results. The US changed the values of the trade balance, moving from a positive surplus in  

 

the years ‘97-‘98 to a negative deficit in the following years, reaching very low values in 2008 

with a deficit of over 75 billions of dollars. Europe had a similar tendency, which never had a 

positive balance in the years from 1995 to 2008. The Asian countries instead reached 

positive values: Japan and in particular China (in 2008, China reached a surplus of 125 billion 

dollars). (National Science Board, 2010)43 

                                                           
42 National Science Board, 2010, Science and Engineering Indicators 2010. Arlington 
43 National Science Board, 2010, Science and Engineering Indicators 2010. Arlington 

Figure 3- Trade balance of high-technology products by selected 
region/country/economy: 1995-2008 

Source: National Science Board, 2010, Science and Engineering 
Indicators 2010. Arlington 
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Figure 4- HT manufacturing industries of selected regions, countries or economies: 2016 
Source: National Science Board, 2018, Science and Engineering Indicators 2018 

The next 10 years were very important as the 4.0 Industry expanded into most of the 

developed and developing countries of the world. In particular, the United States achieved 

excellent results especially in the field of aircraft and spacecraft and in testing, measuring 

and control instruments. Europe only surpassed the United States in the pharmaceutical 

sector. China overtook both powers in the ICT. Compared to the previous powers, much 

lower results were obtained from Japan. (National Science Board, 2018)44 

 

 

 

 

 

 

 

 

 

Basically, today almost all the countries of the world are updating and involving their 

companies within this new and modern orientation. In fact, most of the members who took 

part in a survey commissioned by one of the "big four" industries in the world, Deloitte, 

positively sees the Fourth Industrial Revolution and think that it will bring a series of 

                                                           
44 National Science Board, 2018, Science and Engineering Indicators 2018 
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advantages, linked to the growth of the single company as well as the global development 

that unifies the entire industrial and non-industrial sector. (Deloitte, 2018)45 

After analysing the general data of Germany, China, United States and Japan, I 

described what the national response to Industry 4.0 is for each one of them and what it is 

the value they give to it, in order to understand how they achieve their individual national 

goals. 

1.3.1. Germany 

As previously explained, the pioneer of Industry 4.0 was Germany, when in 2011 

digitized techniques made their entrance. German companies, ambitious and implacable, 

promoted the protection of their leadership in Europe through corporate innovation. The 

tenacious German command was the one who changed more among the non-European 

countries: China and the United States competed to secure the first place. The German 

response to this struggle aimed at understanding the collective orientations of people 

through the analysis of industrial tools: for this reason, Germany implemented the "Industry 

4.0 Program" in its dominant field: the mechanical industry. (Les Syntheses de La Fabrique, 

2016)46 

In 2013, Germany promoted the launch of the "Platform Industry 4.0", a platform 

divided into 6 work groups to organise digital tools, foster business growth, adapt to this 

new world and increase national reputation. (Plattform Industrie 4.0, Plattform Industrie 4.0: 

Digital Transformation "Made in Germany")47 

An example of industry 4.0 applied to one of the most important German giants in 

the world, is the program of the Adidas Speed factory in which, as in any company, the goal 

is customer satisfaction. Through a virtual procedure, Adidas measures its skills by 

reproducing and, subsequently, virtually creating the chosen model. (MacDougall, 2018)48 

 

                                                           
45 Deloitte, 2018, the fourth industrial revolution is here—are you ready ? 
46 Les Syntheses de La Fabrique, 2016, The Industries of Futur à travers le monde 
47 Plattform Industrie 4.0, Plattform Industrie 4.0: Digital Transformation "Made in Germany" 
48 MacDougall, 2018, Industrie 4.0 Germany Market Report and Outlook, Germany Trade & Invest (GTAI), 
March 
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In this way, the production costs and delivery times of the product have significantly reduced 

while the physical quality and transparency of the product have become the strength that 

has allowed Adidas to succeed. (Internet4things, 2017)49 

Theories about the future of work in Germany are conflicting. Despite this, It is 

agreed that the lack of human labour, due to a demographic decrease, will give greater 

boost to companies in their search for workers, creating an higher demand for human 

capital. The kind of industries most affected by advanced technological processes, and in 

which they were more successful, are those related to mechanics, electrical energy plants 

and chemistry. (Holtkamp B., Iyer A., 2017)50 

 

                                                           
49 Internet4things, 2017, Smart manufacturing, accordo tra Adidas e Siemens per la fabbrica 4.0 di articoli 
sportivi 
https://www.internet4things.it/industry-4-0/smart-manufacturing-accordo-tra-adidas-e-siemens-per-la-
fabbrica-4-0-di-articoli-sportivi/ 
50 Holtkamp B., Iyer A., 2017, Industry 4.0: The Future of Indo-German Industrial Collaboration 

Figure 5- Industry 4.0 based growth potential 
for 2013 to 2025 for selected German industry 

sectors (in %) 
Source: Fraunhofer ISST 2017 

https://www.internet4things.it/industry-4-0/smart-manufacturing-accordo-tra-adidas-e-siemens-per-la-fabbrica-4-0-di-articoli-sportivi/
https://www.internet4things.it/industry-4-0/smart-manufacturing-accordo-tra-adidas-e-siemens-per-la-fabbrica-4-0-di-articoli-sportivi/
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1.3.2. China 

The German tactic is taken as an example by some Eastern countries, including China. 

Although Korea was technologically more advanced than the Chinese Republic, the latter, 

rapidly advanced trying to reach the two pioneers, respectively Germany and Korea, on the 

road to leadership. With this objective, China presented a series of projects, the first of 

which was called "Made in China 2025". (Les Syntheses de La Fabrique, 2016)51 

In fact, when we think about Chinese products, we consider them of low quality, or 

cheap products with a low price.  Through the digitized work, the producers want to take off 

this deplorable label. China cooperates with Germany to obtain benefits both. (Kagermann 

H., Anderl R., Gausemeier J., Schuh G., Wahlster W., 2016)52 

1.3.3. United States 

Established in 2011, Advanced Manufacturing Partnership (AMP), Industry 4.0 has 

crossed the ocean. Also in this case, the main goal was to create a territory in which the 

industry could flourish, keeping up with the times. (Liao Y., Loures E.R., Deschamps F., 

Brezinski G., Venâncio A., 2018)53 The United States link their entrepreneurial capacity to the 

ability to generate products: it is precisely at this point that they leverage their innovation to 

maintain a very favourable position in the market. However, in the last few years, the US 

have not invested money to meet the new technical requirements and this has slowed their 

steady growth. (Subcommittee On Advanced Manufacturing Committee On Technology Of 

The National Science & Technology Council, 2018)54 

Unlike the European continent, the United States have a different conceptual 

approach to digitization. In both cases, the product changes profoundly, but what 

distinguishes the two continents is the way in which they come into contact with Industry 

                                                           
51 Les Syntheses de La Fabrique, 2016, The industries of the future through the world 
52 Kagermann H., Anderl R., Gausemeier J., Schuh G., Wahlster W., 2016, Industry 4.0 in a Global Context: 
Strategies for Cooperating with International Partners 
53 Liao Y., Loures E.R., Deschamps F., Brezinski G., Venâncio A., 2018, The impact of the fourth industrial 
revolution: a cross-country / region comparison, Pontifícia Universidade Católica do Paraná, Curitiba, PR, Brazil 
54 Subcommittee On Advanced Manufacturing Committee On Technology Of The National Science & 
Technology Council, 2018, Strategy For American Leadership In Advanced Manufacturing 
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Figure 6- German manufacturers have more ambitious plans 
Source: BCG online survey 

https://www.bcg.com/publications/2016/lean-manufacturing-operations-time-accelerate-race-toward-
industry-4.aspx 

4.0. For example, a fundamental element of the American Industry 4.0 is the final consumer 

which,  unlike Germany, directs its base on the new factory. (Bricco P., 2016)55 

Despite this, the United States are less likely to apply technological changes given by 

the 4.0 Industry compared to German competitors. In fact, as you can see from the chart 

here below, most of the updates in business processes were not planned or were planned 

within 2 or 5 years. The US record is affected by the business development of the social 

media business: over 50% of the companies did not plan to develop this material (compared 

to 17% planned to develop it within 2 or 5 years). Only 14% of companies has already 

developed. (Lorenz M., Küpper D., Rüßmann M., Heidemann A., Bause A., 2016)56 

 

 

 

 

 

 

 

 

 

 

                                                           
55 Bricco P., 2016, Il prodotto intelligente è la via americana all’Industria 4.0, il Sole24Ore 
56 Lorenz M., Küpper D., Rüßmann M., Heidemann A., Bause A., 2016, Time to Accelerate in the Race Toward 
Industry 4.0, BCG 
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Nevertheless, it is interesting to observe how the American giants are the pioneers 

when speaking of artificial intelligence: while Europe is the undisputed leader in the 

assembling of technological models, United States are the creators of these technological 

models. The American diffusion of technologies has developed since 2009, until reaching its 

peak in 2015 through Google, Facebook, Amazon etc… (American Chamber of Commerce in 

Italy, 2018)57 

 

 

 

 

 

 

 

 

 

1.3.4. Japan 

Famous for the quality of its products, Japan is on its way to reach Germany and keep 

up with the hi-tech trends. In fact, despite its sharp delay compared to other global powers 

in the development of an intelligent industry, Japan is constantly evolving. Even if the 

progressive slowdown obliged the Japanese companies to come to terms with the dynamic 

reality, they expect to achieve excellent results over time. (Business Sweden Tokyo, 2017)58 

                                                           
57 American Chamber of Commerce in Italy, 2018, Il Futuro Di Industry 4.0 In Italia 
58 Business Sweden Tokyo, 2017, Seizing industry 4.0 opportunities in Japan: Opportunities & Barriers to 
implementation of Industry 4.0 in Japan 

Figure 7- Microsoft, Amazon, Apple, Google, Facebook: patents application activity 
Source: American Chamber of Commerce in Italy 
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Despite this fact, as explained in a survey conducted by McKinsey & Company, only 

the 16% of the industries interviewed, think it has obtained advantageous improvements 

compared to the previous year, against the 84% which claims not to have obtained results or 

to have obtained to a lesser extent. (Breunig M., Kelly R., Mathis R., Wee D., 2016)59 

 

 

 

 

 

After the collaboration between Germany and Japan, various companies have 

promoted the birth of 4.0 in the state. The strategy used by Japan to boost the 

competitiveness of technology 4.0 is to connect companies globally, not only at the state 

level in order to "mix the old and the new". (Business Sweden Tokyo, 2017, pp. 5)60 

What make the country of the Rising Sun even more exclusive is its willingness to find 

a common point between individual and technological equipment. The notion of 5.0 is used 

to indicate the need to find stability in society, eliminating community threats and concerns. 

(La Stampa, 2017)61  

  

                                                           
59 Breunig M., Kelly R., Mathis R., Wee D., 2016, Getting the most out of Industry 4.0, McKinsey & Company 
60 Business Sweden Tokyo, 2017, Seizing industry 4.0 opportunities in Japan: Opportunities & Barriers to 
implementation of Industry 4.0 in Japan 
61 La Stampa, 2017, Dall’industria 4.0 alla società 5.0: il contributo del Giappone alla IV rivoluzione industriale 

Figure 8- McKinsey Industry 4.0 survey, April 2016 
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1.4. Why Innovation Is Important For The Creation Of New Jobs And 

The Birth Of New Job Titles? 

 

“In America, innovation doesn’t just change our lives. It is how we make our living.” —

Barack Obama, Jan. 2011 

 

Since in this chapter we are analysing the birth of Industry 4.0, it is interesting to 

study which sectors where influenced by the adoption of new technologies. The digital 

transformation we are witnessing since the first decade of the 2000s, has affected not only 

the world economy, but also the society and the lives of millions of people. The connection 

that exists between digital and real world has been driven by changes associated with 

innovation in the field of the smart industry: changes that are still evolving today (Roland 

Berger, 2014)62. 

“Technological innovation is now the most important driver of competitive success”. 

(Shilling M.A., 2012)63 Innovation is a “multifaceted construct that encompasses the 

generation, development, and implementation of an idea or behaviour that is new to the 

adopting organization”. (Azar, Ciabuschi, 2017, p 32564; Damanpour, 199665) Innovation is a 

fundamental point in modern history:  for this reason can be described also as 

“implementation of a product with improved performance characteristics” (OECD and 

Eurostat, 2005, p 9)66 and as “the first commercial application of a new product or process”. 

(Clark, Guy, 1998, p. 366)67 Both last two authors express their propensity to the fact that 

innovation should positively change not only the exterior and interior characteristics of the 

 
                                                           
62 Roland Berger (2014), INDUSTRY 4.0.The new industrial revolution. How the Europe will succeed, marzo 
2014, Monaco 
63 Shilling M.A., 2012, Strategic management of Technological Innovation, Fourth Edition, McGraw-Hill 
64 Goudarz Azara, Francesco Ciabuschi (2017). Organizational innovation, technological innovation, and export 
performance: The effects of innovation radicalness and extensiveness. 
65 Fariborz Damanpour (1991). Organizational Innovation: A Meta-Analysis of Effects of Determinants and 
Moderators, The Academy of Management Journal, Vol. 34, No. 3 (Sep., 1991), pp. 555-590 
66 Oslo Manual, third edition, OECD and Eurostat, 2005 
67 Clark, J., & Guy, K. (1998). Innovation and competitiveness: a review. Technology Analysis & Strategic 
Management, 10(3), 363-395. 
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good, but also the method by which the good is produced: the main consequence will lead 

to a more secure evaluation of the points of strength of the company, understanding the 

weaknesses for an effective achievement of the result. (OECD, 2005; Clark, Guy, 1998)68 

In the following analysis, these defining elements will not be repeated and the 

emphasis will be placed on the existence of the recurring relationship between industry and 

innovation, to allow the application and development of the system. There are several 

authors who have explained their point of view about innovation and the contribution that 

this has given to industry. First of all, Basile (2001) illustrated in his research how the 

innovation was highly positive for various reasons: on one hand, he explains that it makes 

the company deeply aggressive, achieving greater success than competing companies; on 

the other hand, companies that already have a mutative basis will be more inclined to 

introduce news, changes and new ideas throughout the company life. In addition to this, the 

innovative process follows a progressive sequence: in order to have greater competitiveness, 

it is necessary to increase the performing evolutions, achieving a reduction in production 

costs. (Basile, 2001)69 

For many years, people believed that progress was inevitable. Innovation is seen not 

only as a company in a favourable or superior business position, but also as a real revolution. 

Given that the competitive landscape is non-linear and constantly changing, the market 

requires modern managers, who think over the top and outside the box. For this reason, 

innovation is considered the essential criterion for company policy (Hamel G., 2000)70. For 

some scholars, the success of a country is dictated by innovation as capacity and desire to 

do, to get involved, as an investment in passion, improvement, commitment, 

personalization, attention to details and knowledge. (Micelli S, 2011)71 

                                                           
68 Clark, J., & Guy, K. (1998). Innovation and competitiveness: a review. Technology Analysis & Strategic 
Management, 10(3), 363-395. 
69 Basile, R. (2001). Export behaviour of Italian manufacturing firms over the nineties: The role of innovation. 
Research Policy, 30(8), 1185-1201 
70 Hamel G. 2000. Leading the Revolution. Harvard Business School Press: Boston, MA. 
71 Micelli S. (2011). Futuro artigiano: l'innovazione nelle mani degli italiani. Marsilio Editori. 
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The direct consequence of the evolution of new techniques is revealed through the 

dissemination of new strategies. In fact, the money used in innovation leads to increased 

jobs within companies. This statement is confirmed by the past experienced by the entire 

world population: investing in new technologies has led to greater employment in various 

sectors, and today, it will make the work more efficient and it will encourage the 

achievement of the set objectives, more quickly and cheaply. (Paul S, 2011)72 

The link between employment and innovation has been studied with particular 

attention. Studies have shown that it behaves like a sort of "accordion effect": an oscillation 

between the increase and decrease of jobs is due respectively to an improvement or 

deterioration of the manufacture of the product. (Pianta M., Lucchese M., 2012)73 

As this promising evolution has as its main prerogative to affect the working world, 

innovation touches various aspects in addition to the technological one. In fact, a more 

modern approach would be more appropriate to the needs of corporate employees. The 

staff is managed in different points: in addition to the technological manoeuvre, it refines 

the education and development of each worker, the promotions that are aimed at 

encouraging economic activity and self-realization, the creation of a vigorous working group. 

(Beblavý M., Maselli I., Martellucci E., 2012)74 According to Totterdil (2015)75, the direct 

consequence of a more advantageous organizational approach is given by the consolidation 

of the most efficient professional services and the junction between the realization of 

prominent objectives and the enhancement of the single employee which has a powerful 

impact on the workplace. In fact, through the "metaphor of the Fifth Element", the essential 

and innovative qualitative transformation of the workplace merges "job design and work 

organization", "structures and systems", "learning, reflection and innovation", "workplace 

partnership" to create the "Workplace Innovation". 

                                                           
72 Paul S, 2011, Creating Jobs by Investing in Innovation: U.S. Jobs Have Always Come From Innovation. Here’s 
How They Can Again,  
73 Pianta M., Lucchese M., 2012, Innovation and employment in economic cycles, Working Papers Series in 
Economics, Mathematics and Statistics 
74 Beblavý M., Maselli I., Martellucci E., 2012, Workplace Innovation and Technological Change, Centre For 
European Policy Studies 
75 Totterdill P., 2015, Closing the Gap: The Fifth Element and Workplace Innovation, European Journal of 
Worplace Innovation 
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The "Ivar case" is the clear evidence that innovation can bring to the growth of 

turnover as well as the increase of people employed in the sector. A company specialized in 

the production of valves, Ivar, has decided to exploit the pressing technological force to 

insert new techniques into its corporate assets. By inserting new systematic procedures, the 

skeleton of the factory has altered some of its organic systems and this has allowed the 

company to assume additional resources. (Bonfadini G., 2017)76 Therefore, the technological 

character positively influences the work during a period of prosperous growth; instead the 

work undergoes a tremendous backlash during periods of innovative braking. (Pianta M., 

Lucchese M., 2012)77 

Renewing a company is not just a need: it is a necessity. The innovation brings not 

little discomforts and difficulties: to innovate a company it is essential to have the strength 

and the means to face innovation. The company must be ready to take full advantage of this 

opportunity. Innovation is an impetuous and violent phenomenon: those who have to do it 

have the continuous need for improvement, as if they were hungry for success and for 

prevailing over others. (Wagner K., Taylor A., Zablit H., Foo E., 2014)78  

Especially in recent years, the European Commission has carried out various surveys 

regarding innovation within companies. A first survey highlighted the innovative capacity of 

European companies in the pre-crisis phase that hit Europe and the rest of the whole world 

and during the economic crisis. The percentage calculated in this survey shows a gradual 

decline in the innovative rate of European companies: in fact, this percentage rate loses 

2.6% in total over the course of 7 years, from 2006 to 2012. Precisely, from a value of 51.5% 

calculated in the years 2006-2008, the slight increase reaches the value of 52.8 in the years 

2008-2010 and then collapsed in the years 2010-2012, bordering the number of 48.9%. A 

large number of companies innovating between 2010 and 2012 is reached by Germany, 

Luxembourg and Ireland (respectively with 66.9, 66.1 and 58.7% of companies), but fewer 

                                                           
76 Bonfadini G., 2017, Quando innovare crea posti di lavoro: il caso Ivar 
77 Pianta M., Lucchese M., 2012, Innovation and employment in economic cycles, Working Papers Series in 
Economics, Mathematics and Statistics 
78 Wagner K., Taylor A., Zablit H., Foo E., 2014, The Most Innovative Companies 2014: Breaking Through Is Hard 
to Do 
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companies that innovate are reported in Romania (20.7%), Poland (23.0%) and Bulgaria 

(27.4%). (Eurostat, 2015)79 

 

 

 

 

 

 

 

 

 

 

The same survey was made during the period 2012-2014, looking at innovation as a 

form of discussion between European States. As it can be seen in the chart here below, 

Germany is in the first place among the countries that have led innovation in firms (with the 

value percentage of 67.0% of enterprises). Immediately after Germany, in the second and 

third place there are Luxembourg and Belgium (respectively 65,1 and 64,2%). Over half of 

the chart, where are set the least innovative European countries, we find a majority of 

Eastern European countries. In particular, the names of Poland and Romania stand out in the 

last places (with an innovation percentage of 21.0% and 12.8% respectively).80 

 

 

 

 

                                                           
79 Eurostat, 2015, The proportion of innovative enterprises fell below 50% in the EU in 2010-2012: Organisation 
and marketing innovations slightly prevail over product and process innovations 
80 https://ec.europa.eu/eurostat/web/products-eurostat-news/-/DDN-20170124-2 

Figure 9- Share of innovative enterprises (%) in 2010-2012 
Source: Eurostat 

https://ec.europa.eu/eurostat/web/products-eurostat-news/-/DDN-20170124-2


28 
 

 

 

 

 

The innovations implemented by the EU have spilled over into multiple fields. If we 

check the chart below, we can notice how the innovative strategies have particularly hit the 

multinationals and companies with more than 250 employees. Businesses with a total of 10 

employees had a much more controlled change.81 

 

 

 

 

 

 

 

 

 

                                                           
81 Eurostat, 2017, Innovation statistics 
https://ec.europa.eu/eurostat/statistics-explained/index.php/Innovation_statistics 

Figure 10- Share of innovative enterprises (%) in 2012-2014 
Source: Eurostat 

Figure 11- Share of enterprises that are innovative, EU-28, 2012–2014 (%) 
Source: Eurostat 

https://ec.europa.eu/eurostat/statistics-explained/index.php/Innovation_statistics
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In 2014, the Boston Consulting Group created a survey focused on the positive 

change of each company. In this survey, 1500 executives were interviewed: if on one side 

the results confirmed the market trend, on the other one, they obtained unexpected values. 

The firms most prepared to renew themselves are those located in states with a developing 

economy. In fact, they have understood and accepted the idea that to overcome the limit 

dictated by the markets, it is appropriate to upset the market itself through innovations. 

More than 1100 executives think that giving space to innovation takes precedence over any 

other strategy. The manufacturers of machines are those less inclined to give priority in 

innovation: this fact is confirmed by the percentage, in sharp decline, of mechanical 

companies that invest in creative improvements. On the contrary, companies that operate in 

the IT sector are the ones most prone to innovation, even if they believed they had better 

outcomes in the Big Data sector. (Wagner K., Taylor A., Zablit H., Foo E., 2014)82 Through the 

results obtained from the survey, the global consulting firm has filled out a list of the 50 best 

companies that have made innovations within their company area. As it is possible to 

observe, car brands are limited in this classification: on 50 seats, the names of these car 

manufacturers are only 9. Among the car brands, the first name that appears is Tesla. 

(Wagner K., Taylor A., Zablit H., Foo E., 2014)83 

  

                                                           
82 Wagner K., Taylor A., Zablit H., Foo E., 2014, The Most Innovative Companies 2014: Breaking Through Is Hard 
to Do 
83 Wagner K., Taylor A., Zablit H., Foo E., 2014, The Most Innovative Companies 2014: Breaking Through Is Hard 
to Do 

Figure 12- The 50 Most Innovative Companies of 2014 
Source: 2014 BCG Global Innovators survey 
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1.5. Industry, Employment And Computerization: A New Relationship 

Currently, it is clear in the minds of consumers that the development of science has 

led to the opening of a long and often contradictory debate. One more time, the current 

economic picture is circumscribing a figure of work different from the figure that lived in the 

past. This new model bypasses the manual and intellectual activity of the past and is 

approached to a structure more aware of the world around it, more aware of the fact that, 

in order to survive nowadays, it is necessary to adapt to the continuous sequence of 

changes. Therefore, the characteristics that stand out, compared to the past, require a 

nuance of genius, an idea out of the ordinary and, if on the one hand the ability to adapt and 

the independence are indispensable, the attitude to a good relationship with the neighbour 

and the empathy towards the others are fundamental. (Cipriani A., Gramolati A., Mari G., 

2018)84 

What is more, companies play a substantial part of their best cards when they feel 

the need to actualize. Actually, technologies 4.0 require a fundamental characteristic: the 

courage to be able to better manage the enabling realities in order to benefit from the 

advantages that these technologies will bring within the industry. And it is exactly at this 

stage that the intelligence of man reappears: an intelligence that the machine cannot 

replace. Thanks to this close link, the interaction between man and factory becomes 

increasingly intense. It is therefore necessary to clarify that, for a certain way of 

understanding Industry 4.0, the fulcrum of this evolution is the worker who cannot be 

substituted in the man-group connection. (Cipriani A., Gramolati A., Mari G., 2018)85 

Globalization is one of the driving forces that aim to convert not only companies seen 

as organisms: it must also affect the influence that these companies have in the world of 

work. The discontinuous increase and decrease of jobs does not create safety in the workers 

                                                           
84 Cipriani A., Gramolati A., Mari G., 2018, “Il lavoro 4.0: La Quarta Rivoluzione industriale e le trasformazioni 
delle attività lavorative”, Firenze University Press. 
85 Cipriani A., Gramolati A., Mari G., 2018, “Il lavoro 4.0: La Quarta Rivoluzione industriale e le trasformazioni 
delle attività lavorative”, Firenze University Press. 
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to whom it is removed and assigned an active position within the industries (World 

Economic Forum, 2016)86. 

Through this fundamental process, job positions are constantly evolving. According to 

the survey announced by the World Economy Forum, many tasks were born a couple of 

decades ago. In addition to this, "by one popular estimate, the 65% of children entering 

primary school today will ultimately end up working in new job types that do not yet exist". 

(McLeod, Scott and Karl Fisch, 201087; World Economic Forum, 2016)88 

In fact, various debates on the subject have occurred in recent years and, despite the 

opinions may be as diverse as possible, they have come to convince two opposing 

cornerstones: on one side, it is thought that a positive change in employment is the 

influence that new technologies will bring: limiting daily work and focusing on daily 

differences; while on the other side, the expected negative change will lead to a transfer of 

the job. Obviously, these predictions depend mainly on various factors such as the ability to 

respond favourably to change, the location of the state, the individual company, the 

professions concerned: the choices of the individual will determine what will happen. (World 

Economic Forum, 2016)89 

In the survey conducted by the World Economy Forum, most of the respondents have 

a pessimistic view of the future and define the influence of new technologies as destructive. 

Despite favourable economic stresses, such as the growing ambition of women, the biggest 

threat is the instability of governments in many states. (World Economic Forum, 2016)90 

In spite this, the global vision affects the results of these surveys which acquire a 

meaning congruous to the development of the industry 4.0. In fact, the perspectives define 

some work groups that are progressing more than others. As we can see from the table on 

the other page (Figure 13), the growth rate of the computer and mathematical working  

                                                           
86 World Economic Forum, 2016, “The Future of Jobs Employment, Skills and Workforce Strategy for the Fourth 
Industrial Revolution” 
87 McLeod, Scott and Karl Fisch, 2010, "Shift Happens" 
88 World Economic Forum, 2016, “The Future of Jobs Employment, Skills and Workforce Strategy for the Fourth 
Industrial Revolution” 
89 World Economic Forum, 2016, “The Future of Jobs Employment, Skills and Workforce Strategy for the Fourth 
Industrial Revolution” 
90 World Economic Forum, 2016, “The Future of Jobs Employment, Skills and Workforce Strategy for the Fourth 
Industrial Revolution” 
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Figure 13- Employment effect of drivers of change, by job family 
Source: Future of Jobs Survey. World Economic Forum 
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family is the highest compared to all other families: not only thanks to the strengthening of 

Internet of Things but also thanks to other components such as the rapid urbanization and 

the flexibility of work. 

Some industrial sectors assume the opposite position, according to which, efforts to 

mitigate the impact of global change are almost nil. This is the case of Architecture and 

Engineering, Management, Business and Financial Operations and Sales Job families which 

also achieve a positive percentage of growth (even if the Sales job family gets positive values 

only in Big Data, sharing economy and mobile internet). Installation and Maintenance, 

Construction and Extraction, Arts, Design, Entertainment, Sports and Media, Manufacturing 

and Production and at the end, Office and Administrative job families have a negative 

percentage of employment growth. (World Economic Forum, 2016)91 

The other relevant data that emerges from the survey says that 1.86 billion workers 

who responded to the survey (representing 65% of the total workforce in the world), based 

on calculations made on their remarks, provide a loss of 5,1 million jobs. (World Economic 

Forum, 2016)92 

 

  

                                                           
91 World Economic Forum, 2016, “The Future of Jobs Employment, Skills and Workforce Strategy for the Fourth 
Industrial Revolution” 
92 World Economic Forum, 2016, “The Future of Jobs Employment, Skills and Workforce Strategy for the Fourth 
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Chapter 2 

 

Looking at Job Title as an Identity Symbol 

 

In the previous chapter, the concept of Industry 4.0 has been extensively analysed: 

from the birth of the Fourth Industrial Revolution to the several definitions given by 

specialists and economists to define the “Job Title”, which have revealed the different lines 

of thought on the subject. Another topic discussed in this thesis has been the relationship 

between work, innovation and industry.  

2.1. A Literature Review 

In order to understand which are the new professions that were born in the recent 

years thanks to the unstoppable development of Digitization 4.0 and what are their 

characteristics and the relationship between each profession and the different market 

sectors, it is necessary to investigate the process that brought us to the present days.. 

Several definitions are used to define the concept of profession. But what really is a 

profession and how did we get to talk about this? What is the link between these new 

professions and Industry 4.0? Why it has become necessary to introduce new professional 

figures within the industries? 

In the Europe of the nineteenth century, people who aspired to an excellent level of 

education were called “professionals”, because of their higher education compared to other 

colleagues who learned their job in a more superficial way or directly in the workplace 

(Malatesta M., 2006)93. Obviously, the possibility of a professional education was not for 

everybody.  In fact, only very few niche bourgeois people could access to this real privilege, 

become skilled and gain experience in a given work context. (Malatesta M., 2006)94 Study 

groups, lead by the “professionals”, came to life with the purpose of sharing the knowledge  

                                                           
93 Malatesta M., 2006, Professionisti e gentiluomini: storia delle professioni nell'Europa contemporanea 
94 Malatesta M., 2006, Professionisti e gentiluomini: storia delle professioni nell'Europa contemporanea 
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and instructing people in their field of expertise. Throughout Europe, from England to Italy, 

the Universities were born: associations with the aim of teaching individuals (wealthy ones) 

the knowledge of different subjects. The “professionals” got a lead position within the 

universities in order to pass on their knowledge to the young generations. (Malatesta M., 

2006) 95 

Professional work caught on slowly in European societies and the countries felt the 

need of categorise professions and divide them in groups according to their nature. The 

main purpose of this subdivision was purely statistical; in Italy, for example, in 1861 the 

attestation of one's own employment status was an imperative duty, which would have 

allowed every nation to report its own internal heritage and to compare it with other 

European countries. (ISTAT, 2013)96 

 Initially divided according with the different types of industry, the categorization of 

job titles became increasingly meticulous. In 1949 the ILO (International Labour 

Organization) during the Seventh Conference, was announced the subdivision of professions 

at an international level, , subdivision that will be updated with the Fourteenth Conference 

in 1987 (when the skill concept will enter the official publication) and with the Seventeenth 

Conference in 2008 (based on skills and ten main groups of professions). (ISTAT, 2013) 97 

According with the studies conducted by La Rocca and Scalisi98, employed in ISTAT, 

the employment of professions in Europe between 1995 and 2003 was very clear. The job 

titles that were significantly increased, along with the profiles of technicians, were above all 

highly specialized professions, at the expenses of those individuals (artisans) who exercised 

their own manual activity within their own shops. It is important to underline that, already in 

the near past, highly qualified professions occupied the main part of the labour market. (La 

Rocca A, Scalisi P., 2006)99 

                                                           
95 Malatesta M., 2006, Professionisti e gentiluomini: storia delle professioni nell'Europa contemporanea 
96 ISTAT, 2013, La classificazione delle professioni 
97 ISTAT, 2013, La classificazione delle professioni 
98 La Rocca A, Scalisi P., 2006, Le professioni della conoscenza in Italia e in Europa. Dieci anni di cambiamento 
nel mercato del lavoro 
99 La Rocca A, Scalisi P., 2006, Le professioni della conoscenza in Italia e in Europa. Dieci anni di cambiamento 
nel mercato del lavoro 
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Now that the historical context has been sufficiently analysed and it has been 

explained the professional profiles evolution over time, it is necessary to understand in 

depth how intellectuals, scholars, research groups and economists have defined job titles 

throughout the years. 

Initially, the boundaries that delimited the job title figures were undefined. The risk, 

for the head of the company was to confuse a job title for another ones, misled by the 

similar activities and duties. The solution would have been to use a guide in which all job 

titles are listed because "developing appropriate job titles is a vital step in establishing a 

clear-cut organization structure". (Cleaveling C. C., 1959)100 For this reason, even the 

activities that each profession had to perform were not always clear and could not be 

grasped by everyone, workers and bosses. (Jessell J. C., Beymer L., 1992)101 

Already in the Nineteenth Century, many classical scholars analyzed professional 

realities and explained what the notion of profession meant in sociological terms. The author 

who paved the way expressing his point of view was Auguste Comte. (Spina E., 2009)102 In 

his books, Comte describes the profession as a body composed of two parts: on the one 

hand, there is the scientific part, deriving from a considerable period of study and education, 

while on the other hand there is a personal ability to complete this profession. (Spina E., 

2009)103 Therefore, according to his point of view, the profession was born from the union of 

these two ends and one could not create the profession without the other one. 

Furthermore, he defines professions as revolutionaries. The reason of this attribute lies in 

the fact that the birth of business groups leads to the sharing of ideas, thoughts, opinions 

and allows new principles to be established in society, resolving disputes and popular 

conflicts and alleviating any social tensions. (Spina E., 2009)104 

                                                           
100 Cleaveling C. C., 1959, What's in a job title, American Business, The Management Review, 48, periodical 
index online p 56-57 
101 Jessell J. C., Beymer L., 1992, The effects of Job title vs Job description on Occupational Sex Typing, vol 27, 
Indiana State University 
102 Spina E., 2009, Ostetriche e Midwives. Spazi di autonomia e identità corporativa: Spazi di autonomia e 
identità corporativa, Franco Angeli 
103 Spina E., 2009, Ostetriche e Midwives. Spazi di autonomia e identità corporativa: Spazi di autonomia e 
identità corporativa, Franco Angeli 
104 Spina E., 2009, Ostetriche e Midwives. Spazi di autonomia e identità corporativa: Spazi di autonomia e 
identità corporativa, Franco Angeli 
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Subsequently, the philosopher Spancer manifests his thought (although it remained a 

thought away from the conception of other economist scholars). He sees the profession as 

an increase in the quality of the existence of each individual. He believes that the professions 

emerge now when the community has needs to be met, needs that do not concern only the 

individual person but the whole society. (Spina E., 2009)105 Despite this, Dingwall and King 

argue that Spancer "recognizes their role as bearers of expert knowledge, but he includes 

within the professional systems activities whose function is primarily expressive rather than 

instrumental. Thus, he avoids the rather fruitless arguments over whether priests, artists, 

writers, and the like should be regarded as following occupations and possessing expertise, 

and following qualifications for inclusion among the professions". (Dingwall R., King M. D., 

1995)106 

On the contrary, Max Weber gave a different interpretation: the profession is seen as 

a quality, an attitude of the person. From his point of view, the profession is not a 

transmission of a family nature, from father to son; a profession is an individual’s decision. 

The most important point that he wants to stress is the cause that drives each person to take 

a certain professional path. (Spina E., 2009)107 

Finally, we can quote by Durkheim's vision. He perceives the professions as a set of 

awareness and therefore every profession has the task of filling the gaps of society. (Spina E., 

2009)108 

Nevertheless, today, the features are clearer. First of all, MBA Skool, a management 

knowledge portal, defines the job title as “the name given to a position held by an employee 

in an organization. Job title is a brief description of the position held by the employee and 

gives an idea about the position in the organizational hierarchy"109. 

                                                           
105 Spina E., 2009, Ostetriche e Midwives. Spazi di autonomia e identità corporativa: Spazi di autonomia e 
identità corporativa, Franco Angeli 
106 Dingwall R., King M. D., 1995, Herbert Spencer and the Professions: Occupational Ecology Reconsidered, 
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107 Spina E., 2009, Ostetriche e Midwives. Spazi di autonomia e identità corporativa: Spazi di autonomia e 
identità corporativa, Franco Angeli 
108 Spina E., 2009, Ostetriche e Midwives. Spazi di autonomia e identità corporativa: Spazi di autonomia e 
identità corporativa, Franco Angeli 
109 https://www.mbaskool.com/business-concepts/human-resources-hr-terms/4397-job-title.html 
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In addition with being considered as the positions occupied by individuals inside or 

outside a company, the job titles develop beyond the hierarchical positioning that 

contextualizes them in the business system. Job titles can also be perceived as the set of 

skills that a person must possess in order to perform a certain job in any work context. They 

are illustrated as the express will of aggregations in favour of the worker and of the boss to 

whom the trader has to account for his/her work. (Raposo P. S., Portugal P., Carneire A., 

2015)110 

In support to this definition, the economists Grant, Berg and Cable (Grant A. M., Berg 

J. M., Cable D. M., 2014)111 affirm that the professions "communicates the knowledge, skills, 

abilities, and other characteristics that employees who told the job are likely to possess" so 

that the recruiters can choose the individual that is closest to figure they need. 

Every person is different from the others and has qualities that make it so special and 

unique from all other human beings. These peculiarities are reflected in regular work 

activities, eliminating the perimeter of ordinary tasks and identifying the soul of the person 

with the profession performed. (Grant A. M., Berg J. M., Cable D. M., 2014)112 

Professions are very often defined differently because they are perceived differently 

depending on what a company executive is looking for their own complex. For example, if on 

one hand the job title label can be used as a business card because it shows that the 

employee has achieved the objectives assigned by the degree, on the other hand the simple 

job title is an insufficient information for companies that want some more specific data. In 

fact, Strobl and Van Wesep (Strobl G., Van Wesep E.D., 2010)113 said that job titles "are often 

simply succinct encapsulations of the required duties of the job holder and, perhaps, her 

tenure at the firm, her authority, etc. Such job titles convey no information that could not 

otherwise be gleaned from an employee's resume, recommendations or a personal  

 

                                                           
110 Raposo P. S., Portugal P., Carneire A., 2015, Decomposing the Wage Losses of Displaced Workers: the Role of 
the Reallocation of Workers into firms and job titles 
111 Grant A. M., Berg J. M., Cable D. M., 2014, Job titles as identity badges: how self-reflective titles can reduce 
emotional exhaustion, Academy of Management Journal, Vol 57, No 4, 1201-1225 
112 Grant A. M., Berg J. M., Cable D. M., 2014, Job titles as identity badges: how self-reflective titles can reduce 
emotional exhaustion, Academy of Management Journal, Vol 57, No 4, 1201-1225 
113 Strobl G., Van Wesep E.D., 2010, What's in a Job Title? A VP by Any Other Name Would Demand More 
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interview. But job titles may also convey valuable information to outsiders regarding the 

employee's ability. Firms assigning informative job titles willingly endow their best workers 

with improved outside options and must either pay more to compensate or be satisfied to 

lose such employees." (Strobl G., Van Wesep E.D., 2010)114 

A further definition illustrates how job titles are nothing more than the mirror of 

team culture. This is because the advent of technology has led not only to the discovery of 

new media and the birth of new software, but it has also led to the restructuring of the 

internal organization of the company that had to adapt to these renovations that have made 

the environment even more dynamic. For these reasons, the new way of perceiving change 

and responding to it has enabled the company to react, adapting to transformations and 

giving birth to new professions that reflect the company's organizational chart. (Wah L., 

1998)115 

By enlarging the focus to get a full and complete view of job titles, a further feature 

strongly emerges, determining a further point of view not yet taken into consideration. 

Surrounded by a very complex scenario, the profession is examined by sociologists who 

study human behaviours within the business context. The professional figure is distinguished 

not only for the important function it holds, but also for the economic purpose that brings 

both to the company and to the people employed internally. (Gallino, L. 1978)116 This vision 

is important in order to define a point of view of social utility in addition with a purely salary 

point of view. Superficially, the profession is also described as a constant work performance 

that is used by each individual in exchange for compensation due for the work carried out. 

(Gallino, L. 1978)117 
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2.2.  Job Titles And Industry 4.0: A Merger 

Now that the notion of job title has been outlined, the contextualisation of this 

qualification within the work framework is necessary in order to understand how the world 

of professions is today. First of all, according to a survey conducted by ISTAT (2017)118, in the 

first decade of the Twenty-First century the pace of the professions development has 

followed the socio-economic trend and it had remarkable slowdowns due to the collapse of 

the world markets. In fact, some professions dropped the number of jobs dramatically, but 

not all of them took us back. In fact, the diversity of jobs and the development context have 

led some job titles to survive and others to succumb. In particular, the specialized 

professions managed to save themselves, like analysts, software developers, marketing 

specialists and commercial evaluators, to the detriment of all the job titles that were used in 

"office work" such as accounting officers and employees who were required to enter 

numbers and codes into the computer. (ISTAT, 2017)119 

For this reason, the employment of the labour market has changed over time and the 

area that benefited the most from it was the Information and Communication Technology. 

For example, in Italy, the percentage of employees in this sector in 2016 grew by 12% 

compared to 2011. A percentage of the total employment slightly lower than in France and 

Germany (which was in 2015 3.6% and 3.7% respectively) showed how much the Industry 

4.0 was influencing the qualifications. Among all the 4.0 professions, the managerial figures 

who directed their tasks to a single purpose are the ones that acquired an important value in 

society until reaching the 60% of employees in ICT. (ISTAT, 2017)120 

The peculiarity of the ICT industry and technology is that it has hit the job titles 

exploiting them according to the needs of the society: some titles have been modified, 

others have born, and others have been destroyed. Nevertheless, at the same time not only 

                                                           
118 ISTAT, 2017, Atto n. 974 L’impatto sul mercato del lavoro della quarta rivoluzione industriale, Audizione del 
Presidente dell’Istituto nazionale di statistica Giorgio Alleva 
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job titles have been created or eliminated, but some of them have simply been 

implemented. 

The lawyer's profession can be an example. (Barone T., 2018)121 This job title provides 

a professional service to the customer and uses the 4.0 technologies in its own law firms 

that, through a contribution from the forensic bank, it can afford equipment such as 

software, scanners, tablets and cutting-edge technologies.122 This is the main link between 

digitization and job title: they influence each other and together they are the result that 

leads to the end of the professional seen as a marginalized and problematic figure. (Fierro, 

2002)123 
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Chapter 3 

 

The Changes of Human Resources: New Job Titles 

 

After clarifying the concept of job title and having accurately explained the meaning 

given by the multiple definitions, the next step is to enter into the current world of work. 

In fact, with the outbreak of the Industry 4.0, the organization of work and the 

required skills were largely influenced by the new Nano-technologies and with them also the 

nature of each job. Some jobs have evolved, shifting from traditional stat ic ones to dynamic 

and intelligent uses. Some jobs have been absorbed; others have disappeared, overwhelmed 

by the impossibility of adapting to this new virtual reality. However, the implementation of 

technological trends spreads rapidly, creating a positive and competitive work environment. 

In fact, thanks to this direct propensity, many jobs have been brought to light and have 

spread more or less uniformly in developed and non-developed countries. (Allahar H., 

2014)124 

As it is said in the Newdays, “many traditional jobs will almost disappear in the 

future, thus the time is appropriate for consideration of what will constitute future jobs 

because, if we project current trends, the nature of jobs and careers will be dramatically 

transformed”. (Newsday, 2011)125 Therefore, through a precise analysis of each one, in this 

paragraph the new professions born will be listed, explained, described, labelled, while 

illustrating what is the relationship between them and the worker. 
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3.1. The birth of Innovative Labels 

According to the data collected by the European e-competence Framework 

(European Committee for Standardization, 2014)126 and the CEN Workshop Agreement 

(European Committee for Standardization, 2018)127, a group of unknown and new 

professions have spread over the last 10 years in the European territory. In this survey, 30 

jobs have been identified (Figure 14). Crossing the study of the CEN Workshop Agreement128 

and merging it together with the statistics (Figure 15) on the professions searched in the ads, 

according to the web studies, I have completed a list of 8 ICT professions that were created 

in Europe after the industrialization and today claimed by the industries and necessarily 

propagandized within them. In this reading, the schematic model used to outline each 

profession is the one used by the European ICT Professional Profiles (European Committee 

for Standardization, 2018)129. 

  

                                                           
126 European Committee for Standardization, 2014, European e-competence Framework versione 3.0 
http://www.ecompetences.eu/wp-content/uploads/2014/02/European-e-Competence-Framework-3.0_IT.pdf  
127 European Committee for Standardization, 2018, CEN Workshop Agreement (CWA) - European ICT 
Professionals Role Profiles - Part 1: 30 ICT profiles 
128 European Committee for Standardization ,2018, CEN Workshop Agreement (CWA) - European ICT 
Professionals Role Profiles - Part 1: 30 ICT profiles 
129 European Committee for Standardization, 2018, CEN Workshop Agreement (CWA) - European ICT 
Professionals Role Profiles - Part 1: 30 ICT profiles 

Figure 14- European ICT Professional Role Profiles version 2: 30 profiles (generation 
2) in seven families (generation 1) at the top of the European ICT Profile Family Tree 

Source: European ICT professionals role profiles - Part 1: 30 IC profiles 

http://www.ecompetences.eu/wp-content/uploads/2014/02/European-e-Competence-Framework-3.0_IT.pdf
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Figure 15- Vacancy numbers based on job title and year 
Source: Osservatorio delle competenze digitali 2018 
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The labelled professions are listed in alphabetical order. With the purpose of 

explaining the fundamental characteristics of each job, I have split the analysis of the new 

job titles into five parts. The first part will be dedicated to a brief description of the 

professional profile where key principles of the job will be highlighted. Subsequently, in the 

second part, the main responsibilities of the figure will be listed to explain what actions and 

behaviours the figure takes charge of and which are the tasks that will be given to him. In the 

third part, I decided to allocate the required skills of the professional profile to five 

categories (as reported in the CEN Workshop ICT Skills report): MANAGE, ENABLE, RUN, 

PLAN, BUILD. The fourth section is regarding the training path to follow, in order to 

undertake that professional career. In the last part of the analysis, I quoted the average 

annual salary. 

The average annual salary account was calculated using the average annual salaries 

of all the Member States of the Euro area130, with the addition of the UK. Some of the new 

professional figures are not present in all these countries yet: in particular, in the less 

developed countries such as Eastern European countries, Greece, Malta etc. Therefore, 

taken into consideration that the average annual salary of these countries will be equal to 0, 

they have not been included in the account. (Table 1) 

 

  

                                                           
130 https://www.payscale.com 
 

https://www.payscale.com/
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The new job titles are Account Manager, Business Analyst, Database Administrator, 

Developer, Digital Media Specialist, ICT Consultant, Project Manager and System Architect.  

COUNTRY ACCOUNT MANAGER BUSINESS ANALYST DATABASE ADMINISTRATOR DEVELOPER DIGITAL MEDIA SPECIALIST ICT CONSULTANT PROJECT MANAGER SYSTEM ARCHITECT

Austria € 36.438,00 € 48.466,00 € 0,00 € 40.979,00 € 0,00 € 54.000,00 € 55.598,00 € 0,00

Belgium € 36.227,00 € 39.794,00 € 43.012,00 € 35.558,00 € 0,00 € 31.199,00 € 52.228,00 € 0,00

Cyprus € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00

Estonia € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00

Finland € 43.200,00 € 0,00 € 0,00 € 39.021,00 € 0,00 € 49.597,00 € 55.293,00 € 0,00

France € 40.079,00 € 43.770,00 € 53.513,00 € 35.608,00 € 0,00 € 40.100,00 € 44.433,00 € 0,00

Germany € 41.116,00 € 48.471,00 € 49.827,00 € 46.867,00 € 30.000,00 € 52.625,00 € 60.124,00 € 69.810,00

Greece € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00

Ireland € 35.176,00 € 41.200,00 € 45.810,00 € 36.082,00 € 31.446,00 € 42.051,00 € 53.148,00 € 56.457,00

Italy € 37.772,00 € 30.684,00 € 29.590,00 € 25.602,00 € 24.400,00 € 28.009,00 € 41.052,00 € 0,00

Latvia € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00

Lithuania € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00

Luxembourg € 50.036,00 € 49.355,00 € 0,00 € 45.432,00 € 0,00 € 49.549,00 € 62.965,00 € 0,00

Malta € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00

Netherlands € 36.195,00 € 46.964,00 € 53.519,00 € 42.316,00 € 0,00 € 47.442,00 € 53.335,00 € 59.016,00

Portugal € 19.450,00 € 22.800,00 € 23.750,00 € 18.546,00 € 0,00 € 17.169,00 € 34.718,00 € 0,00

UK € 30.148,00 € 40.062,00 € 33.537,00 € 34.440,00 € 29.067,00 € 44.784,00 € 47.133,00 € 57.004,00

Slovakia € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00

Slovenia € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00 € 0,00

Spain € 29.427,00 € 35.493,00 € 29.189,00 € 26.335,00 € 0,00 € 31.593,00 € 40.421,00 € 0,00

Average 

annual salary 

in Eurozone

€ 36.272,00 € 40.641,73 € 40.194,11 € 35.565,50 € 28.728,25 € 40.676,50 € 50.037,33 € 60.571,75

Average 

monthly 

salary in 

Eurozone

€ 3.022,67 € 3.386,81 € 3.349,51 € 2.963,79 € 2.394,02 € 3.389,71 € 4.169,78 € 5.047,65

Average 

hourly 

remuneration 

in Eurozone

€ 12,59 € 14,11 € 13,96 € 12,35 € 9,98 € 14,12 € 17,37 € 21,03

Table 1- Average annual salaries in the Eurozone (plus UK)  
Source: Personal Data calculated using Payscale.com  

(https://www.payscale.com) 
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3.1.2. Account Manager 

Brief description: The Account Manager is the person in charge of distributing the 

products to the target buyers (future and / or faithful) through the satisfaction of their 

needs. He/She is responsible for generating and increasing sales in the market. Essentially, 

the Account Manager not only manages the performance of the customer portfolio, but also 

controls the trends through a series of techniques that identify the objectives and increase 

their effects (European Committee for Standardization, 2018)131. 

Main responsibilities: The Account Manager must perform various functions. In 

particular, he/she has to: 

 Strengthen the links with young consumers in order to affiliate them in the 

company platform; 

 Maintain and constantly develop resistant links with existing and loyal 

customers; 

 Plan the entire process concerning the product or service (if it concerns the 

product, from the arrival in the warehouse to the diffusion of the users of the 

territory) 

 Strong focus on sales targets; 

 Ensure the achievement of minimum company earnings (European 

Committee for Standardization, 2018)132; 

 Support the awareness of the products of your company, maximizing their 

value; 

 Actively promote the company project (Piro C., 2014)133. 

 

 

 
                                                           
131 European Committee for Standardization ,2018, CEN Workshop Agreement (CWA) - European ICT 
Professionals Role Profiles - Part 1: 30 ICT profiles 
132 European Committee for Standardization ,2018, CEN Workshop Agreement (CWA) - European ICT 
Professionals Role Profiles - Part 1: 30 ICT profiles 
133 Piro C., 2014, Account Manager: le sue responsabilità 
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Required skills: Although the Account Manager is a profession born from new digital 

technologies, it maintains a relationship that is not very close to digitization. In fact, the 

digital knowledge requested for this job title is considerably low (13.6%) compared with non-

digital skills (44,7%). 

 

According to the study carried out by AICA, Anitec-Assinform, Assintel and Assinter, 

with the support of CFMT, Confcommercio and Confindustria (2018)134, the qualitative skills 

required to perform the tasks of Account Managers are manifold. 

1. MANAGE category. In order to maintain relationships with customers and 

with the internal team, the necessary skills are: 

o Knowledge of foreign languages (especially English); 

o Propensity to public speaking, ability to express concepts with a correct 

use of language; 

o Adoption of good relations of collaboration; 

o Contribution to the achievement of targets by supporting teamwork, 

rather than individual work. 

                                                           
134 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 

Figure 16- Diagram of the skill rate for the Account Manager profile compared with the skill rate for the ICT 
professions 

Source: Osservatorio delle competenze digitali – Professioni ICT 2018 
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2. ENABLE category. In order to direct the process of alienation of the product 

from the seller to the buyer and data acquisition, to train employees 

qualitatively and to manage online telematics network, the necessary skills 

are: 

o Being able to adapt to a dynamic environment in continuous 

transformation; 

o Problem solving attitude; 

o Ability to work under pressure; 

o Ability to calculate the amount of losses or profits in the same period; 

o Ability to think outside the box without following the logical schemes; 

o Ability to create and develop sales strategies; 

o Payments control; 

o Ability to position the brand within the travel trade; 

o Ability to analyse data carefully; 

o Ability to use IT tools. 

 

3. RUN category. In order to take care of the relationship with the public, the 

ability to interact with the consumer is necessary. 

 

4. PLAN category. In order to originate and plan commercial and innovation 

strategies, the necessary skills are: 

o Ability to possess the guiding spirit of a leader; 

o Ability to coordinate the industrial project; 

o Ability to organize ideas by using them to prepare the conduct of 

economic actions; 

o Check budgets and project resources; 

o Subdivide of the various consumers according to their needs; 

o Creativity. 
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5. BUILD category. In order to comply with the exercise, the necessary skills are: 

o Ability to use the computer; 

o Good knowledge of Office instruments. 

Education135: There are many training paths that can be chosen to become an 

Account Manager, as the sectors in which the Manager can operate are multiple. 

First of all, to work in the IT field, a master's degree in computer science or in 

computer engineering or mathematical science is required. For example, a bachelor degree 

is required to work in the field of product marketing, with a possible following marketing 

master specialization in order to obtain more knowledge and to be able to acquire more 

skills. Moreover, familiarity in the field of work and mastery of knowledge are essential to 

progress in the career136. 

In conclusion, a bachelor's degree is required in order to have a general smattering, 

whereas a master's degree and industry experience are required to advance in lifework. 

Salary137: Based on the results of the research carried out, the average annual 

remuneration in the Eurozone countries for the Account Manager profession is € 36.272,00. 

By considering the data from European statistics, the Eurozone country with the highest 

salary is Luxembourg with an annual amount of € 50.036,00. 

On the other hand, the Eurozone country with the lowest salary is Portugal, with an 

annual amount of € 19.450,00. In some countries, this new digital profession is still not well 

developed, or it is still developing, so it has not been possible to record the pay data. The 

involved countries are: Cyprus, Estonia, Greece, Latvia, Lithuania, Malta, Slovakia, Slovenia. 

 

  

                                                           
135 https://learn.org/articles/How_Do_I_Become_an_Account_Manager.html 
136 https://learn.org/articles/How_Do_I_Become_an_Account_Manager.html 
137 Table 1 

https://learn.org/articles/How_Do_I_Become_an_Account_Manager.html
https://learn.org/articles/How_Do_I_Become_an_Account_Manager.html
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3.1.2. Business Analyst 

Brief description: According to the definition of the CEN Workshop Agreement, 

Business Analyst is a figure who “analyses the business domain and optimises business 

performance through technology application” (European Committee for Standardization, 

2018)138. Halfway between technological information and commerce, the figure of the 

Business Analyst takes the commitment to improve the company's activities in order to be 

able to develop more efficient strategies while using digital programs (Pratt M.K., White S.K., 

2018)139. 

Main responsibilities: Business Analyst must perform various functions. In particular, 

he/she has to: 

 Diagnose which are the business issues, recognize gaps, dangers or contradictions 

in the company frame;  

 Clarify the optimal conditions of the market in order to carry out the trade to the 

best  and obtaining the best result; 

 Assist the management team in the realization of the company project; 

 Adapt company policies to the practical cases; 

 Create responses to business problems by checking that they fit perfectly with 

the tactics used by the company to get the results; 

 Draw up reports after analysing all company documents; 

 Evaluate the results obtained basing both on customer satisfaction and company 

policy; 

 Support and advice to users. (European Committee for Standardization, 2018)140 

  

                                                           
138 European Committee for Standardization, 2018, CEN Workshop Agreement (CWA) - European ICT 
Professionals Role Profiles - Part 1: 30 ICT profiles, pp.10 
139 Pratt M.K., White S.K., 2018, What is a business analyst? A key role for business-IT efficiency, CIO from igd 
140 European Committee for Standardization, 2018, CEN Workshop Agreement (CWA) - European ICT 
Professionals Role Profiles - Part 1: 30 ICT profiles 
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Required skills: Although the Business Analyst is a profession born from new digital 

technologies, it maintains a relationship that is not very close to digitization. In fact, the 

digital knowledge requested for this job title is considerably low (18,9%) compared with the 

non-digital skills (43,2%). 

 

According to the study carried out by AICA, Anitec-Assinform, Assintel and Assinter, 

with the support of CFMT, Confcommercio and Confindustria (2018)141, the qualitative skills 

required to perform the tasks of Business Analyst are manifold. 

1. MANAGE category. In order to maintain relationships with customers and 

with the internal team and in order to realize small changes leading to a 

progressive progress of the processes, the necessary skills are142: 

o Knowledge of foreign languages (especially English); 

o Propensity to public speaking, ability to express concepts with a 

correct use of language; 

o Adoption of good relations of collaboration; 

 

                                                           
141 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
142 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 

Figure 17- Diagram of the skill rate for the Business Analyst profile compared with the skill rate for the ICT 
professions 

Source: Osservatorio delle competenze digitali – Professioni ICT 2018 
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o Contribution to the achievement of targets by supporting teamwork, 

rather than individual work. 

o Ability to focus on the complex difficulties of the company, clarify the 

causes and solve them; 

o Define a list of tasks to be performed according to their importance; 

o Knowledge of technological tools in order to guarantee the continuous 

processing of a mechanical process. 

 

2. ENABLE category. In order to direct the process of alienation of the product 

from the seller to the buyer and data acquisition, to train employees 

qualitatively and to manage online telematics network, the necessary skills 

are (AICA, Anitec-Assinform, Assintel and Assinter, 2018)143: 

o Ability to adapt to a dynamic environment in continuous 

transformation; 

o Problem solving attitude; 

o Ability to think outside the box without following the logical schemes; 

o Encourage the alienation of goods or services; 

o Control the relationship between assets and liabilities; 

o Ability to create and develop sales strategies; 

o Payment controlling; 

o Create and maintain a positive environment within the team 

members; 

o Make counts and perform the correct use of numerical software; 

o Ability to position the brand within the travel trade; 

o Knowledge of the analysis data 

 

 

                                                           
143 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
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3. RUN category. In order to take care of the relationship between firms and the 

public, the necessary skills are (AICA, Anitec-Assinform, Assintel and Assinter, 

2018)144: 

o Ability to interact efficiently with the consumer; 

o Ability to guarantee assistance to customers through the proper 

functioning of electronic systems. 

 

4. PLAN category. In order to originate and plan commercial and innovation 

strategies, the necessary skills are (AICA, Anitec-Assinform, Assintel and Assinter, 

2018) 145: 

o Ability to possess the guiding spirit of a leader; 

o Ability to coordinate the industrial project; 

o Ability to organize ideas by using them to prepare the conduct of 

economic actions; 

o Ability to establish KPI; 

o Check budgets and project resources; 

o Subdivide the various consumers according to their needs; 

o Creativity; 

o Ability to speed up imagination. 

 

5. BUILD category. In order to comply with the exercise and integrate multiple 

elements, the necessary skills are (AICA, Anitec-Assinform, Assintel and 

Assinter, 2018)146: 

o Ability to use the computer; 

o Good use of the Office instruments; 

o Ability to create a review through the knowledge of analytics tools 

where the results achieved are listed; 

                                                           
144 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
145 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
146 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
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o Ability to use database; 

o Ability to take advantage of digital and technical programs such as 

SQL, SAP R3, etc...; 

o Ability to use the correct terminology of the computer language and of 

the mark-up; 

o  Ability to use all programs and tools concerning business. 

Education: There are many training paths that can be chosen to become a Business 

Analyst, as the sectors in which the Manager can operate are multiple. 

First of all, based on the statistics found on the O*net site, it is necessary to specify 

that not all the people who occupy this role have continued their studies after college. In 

fact, despite the small percentage, 4% of the people was not required any degree for the 

performance of this role. But most jobs actually require a degree. The required level of 

education reaches the threshold of the Bachelor degree for the 58%. The 33% of job 

applications also require a Master's degree in various fields. Most of these occupations also 

ask for some characteristics that can only be acquired through many years of experience in 

the role and in the reference sector.147 

All sum up, a personal predisposition and a good interest are required for the sector 

in which the company operates in order to complete the professional profile.148 

Salary149: Based on the results of the research carried out, the average annual 

remuneration in the Eurozone countries for the Business Analyst profession is € 40.641,73. 

By considering the data from European statistics, the Eurozone country with the highest 

salary is Luxembourg with an annual amount of € 49.355,00. 

On the other hand, the Eurozone country with the lowest salary is Portugal, with an 

annual amount of € 22.800,00. In some countries, this new digital profession is still not well 

developed, or it is still developing, so it has not been possible to record the pay data. The 

involved countries are: Cyprus, Estonia, Finland, Greece, Latvia, Lithuania, Malta, Slovakia, 

Slovenia. 

                                                           
147 https://www.onetonline.org/link/details/15-1199.08#JobZone 
148 https://www.onetonline.org/link/details/15-1199.08#JobZone 
149 Table 1 

https://www.onetonline.org/link/details/15-1199.08#JobZone
https://www.onetonline.org/link/details/15-1199.08#JobZone
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3.1.3. Database Administrator 

Brief description: As the Business Analyst, the Database Administrator is also 

involved in the analysis of digital data. The difference lies in the final phase of the process: 

while the Business Analyst performs a function of implementing data before and after 

trading, the Database Administrator bases his study exclusively on data in order to measure 

the same phenomenon in other companies, creating estimates, classifying and processing 

data while monitoring them. (Lobo S., 2018)150 

Main responsibilities: The Database Administrator must perform various functions. In 

particular, he/she has to: 

 Manage the answer of correspondence database processes to make easier for the 

team management to understand the effects that the strategy produces to the 

company; 

 Ensure data privacy of company databases; 

 Review the proper functioning of database processes by allowing the company to 

create clear, secure and qualitative data and statistics; 

 Try to improve server efficiency when it is necessary, facilitating the process of 

acquiring information; 

 Solve any bugs or risks that could harm or slow down the work of the team 

management; 

 Provide instructions on how to use the database while educating the company 

team to autonomously use the data server in order to avoid errors; 

 Give assistance to the team manager. (European Committee for Standardization, 

2018)151 

 

 

 

                                                           
150 Lobo S., 2018, What’s The Difference Between Data Analysts And Business Analysts? 
151European Committee for Standardization, 2018, CEN Workshop Agreement (CWA) - European ICT 
Professionals Role Profiles - Part 1: 30 ICT profiles 
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Required skills: Differently from the other two job titles, the Database Administrator 

is a profession that maintains a very strict relationship with the digitization. In fact, the 

digital knowledge requested for this job is considerably high (55,6%) compared with the non-

digital skills (20,5%). 

 

According to the study carried out by AICA, Anitec-Assinform, Assintel and Assinter, 

with the support of CFMT, Confcommercio and Confindustria (2018)152, the qualitative skills 

required to perform the tasks of Database Administrator are manifold. 

1. MANAGE category. In order to maintain the relationships with customers and 

with the internal team members and, in order to apply small changes leading 

to a progressive progress of the processes, the necessary skills are (AICA, 

Anitec-Assinform, Assintel and Assinter, 2018)153: 

o Knowledge of foreign languages (especially English); 

o Propensity to public speaking, ability to express concepts with a 

correct use of language; 

 

                                                           
152 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
153 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 

Figure 18- Diagram of the skill rate for the Database Administrator profile compared with the skill rate for the 
ICT professions 

Source: Osservatorio delle competenze digitali – Professioni ICT 2018 
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o Adoption of good relations of collaboration; 

o Ability to provide the balanced guidelines for the management of the 

Social Media; 

o Contribution to the achievement of targets by supporting teamwork, 

rather than individual work; 

o Ability to focus on the complex difficulties of the company, clarify the 

causes and resolve them; 

o Define a list of tasks to be performed according to their importance; 

o Knowledge of technological tools in order to guarantee the continuous 

processing of a mechanical process; 

o Ability to control the correct functioning of the phases of technological 

instruments; 

 

2. ENABLE category. In order to direct the process of alienation of the product 

from the seller to the buyer and data acquisition, to train employees 

qualitatively and to manage online telematics network, the necessary skills 

are (AICA, Anitec-Assinform, Assintel and Assinter, 2018)154: 

o Ability to adapt to a dynamic environment in continuous 

transformation; 

o Problem solving attitude through strategies; 

o Ability to think outside the box without following the logical schemes; 

o Create and maintain a positive environment within the team 

members; 

o Ability to work under pressure; 

o Attitude to gathering data; 

o Knowledge of how to test data carefully; 

o Knowledge of specific programs that have the purpose of 

extrapolating data; 

                                                           
154 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
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o Knowledge of specific programs which are intended to move data 

from one database to another; 

o Knowledge of mathematical capacity and mathematical algorithms for 

forecasting; 

o Ability to perform the correct use of numerical software; 

o Ability to create new data models. 

 

3. RUN category: In order to perform the profession of Database Administrator 

correctly, this set of qualities is not required. (AICA, Anitec-Assinform, Assintel 

and Assinter, 2018)155 

 

4. PLAN category: In order to perform the profession of Database Administrator 

correctly, this set of qualities is not required. (AICA, Anitec-Assinform, Assintel 

and Assinter, 2018)156 

 

5. BUILD category: In order integrate multiple elements and create some 

applications development, the necessary skills are (AICA, Anitec-Assinform, 

Assintel and Assinter, 2018)157: 

o Ability to use database; 

o Ability to adopt database management systems; 

o Ability to take advantage of digital and technical programs such as 

Oracle Relational Database etc..; 

o Ability to take advantage of MySQL, SAP R3, C#, Apache Tomcat, SQL 

Server, UML etc..; 

o Ability to use the correct terminology of the computer language and of 

the mark-up; 

                                                           
155 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
156 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
157 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
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o Ability to develop programs such as script, Java, web programs, PHP, 

ABAP; 

o Ability to develop programs such as Visual Basic, CSS, JavaScript 

Framework; 

o Capacity to analyse software characteristics; 

Education: There are many training paths that can be chosen to become a Database 

Administrator, as the sectors in which the Manager can operate are multiple. 

The level of education required for the performance of the functions is divided into 3 

steps: Associate's degree, Professional’s degree and Bachelor's degree. According to the 

statistics, an Associate's degree is only enough for the 7% of job advertisements because the 

Database Administrator needs a significant amount of skills to do his/her job. Professional 

degree is an adequate training for the 11% of the required occupations because, in addition 

to 2 years of college work, it is composed of other 6 years of work to conclude the 

professional study and to give the person further qualifications.158 

The highest number of companies requires a Bachelor's degree. In fact, the 77% of 

companies claim that at least a 3-year degree is needed to be able to perform the Database 

Administrator function.159 

Salary160: Based on the results of the research carried out, the average annual 

remuneration in the Eurozone countries for the Database Administrator profession is € 

40.194,11. By considering the data from European statistics, the Eurozone country with the 

highest salary is Netherlands with an annual amount of € 53.519,00. 

On the other hand, the Eurozone country with the lowest salary is Portugal, with an 

annual amount of € 23.750,00. In some countries, this new digital profession is still not well 

developed, or it is still developing, so it has not been possible to record the pay data. The 

involved countries are: Austria, Cyprus, Estonia, Finland, Greece, Latvia, Lithuania, 

Luxembourg, Malta, Slovakia, Slovenia. 

                                                           
158 https://www.onetonline.org/link/summary/15-1141.00 
159 https://www.onetonline.org/link/summary/15-1141.00 
160 Table 1 

https://www.onetonline.org/link/summary/15-1141.00
https://www.onetonline.org/link/summary/15-1141.00
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3.1.4. Developer 

Brief description: A Developer is defined as “an individual that builds and creates 

software and applications. He/She writes debugs and executes the source code of a software 

application.” (European Committee for Standardization, 2018)161 In particular, throughout 

the careful examination of the costumers’ requirement, the new professional character 

carries out a plan before, by thinking what people need and after, maturing an idea by 

evolving it together with the plan. At the end, he/she experiments the new software, which 

differs according to the work sector.162 

Main responsibilities: The Developer must perform various functions. In particular, 

he/she has to: 

 Develop Information Technology processes that make easier for the team 

management to understand the effects that the strategy produces to the 

company; 

 Collaborate with the team to the design and implementation of new kinds of 

prototypes; 

 Test a new prototype before using it; 

 Combine technical elements together in order to create ICT applications; 

 Solve issues concerning software applications and program requirements in order 

to compete in the technological market; 

 Review and control the results obtained through the creation of new ITC 

applications; 

 Explain to the team management the use of ITC application; 

 Give assistance to the team manager.163 

 

 

 

                                                           
161 https://www.techopedia.com/definition/17095/developer 
162 http://professionioccupazione.isfol.it/scheda.php?limite=1&id=2.1.1.4.1 
163 European Committee for Standardization, 2018, CEN Workshop Agreement (CWA) - European ICT 
Professionals Role Profiles - Part 1: 30 ICT profiles 
 

https://www.techopedia.com/definition/17095/developer
http://professionioccupazione.isfol.it/scheda.php?limite=1&id=2.1.1.4.1
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Required skills: Differently from the first two job titles, the Developer is a profession 

that maintains a very strict relationship with the digitization. In fact, the digital knowledge 

requested for this job is considerably high (54,9%) compared with the non-digital skills 

(22,7%). 

 

 

According to the study carried out by AICA, Anitec-Assinform, Assintel and Assinter, 

with the support of CFMT, Confcommercio and Confindustria (2018)164, the qualitative skills 

required to perform the tasks of a Developer are manifold. 

1. MANAGE category. In order to maintain the relationships with customers and 

the internal team members and, in order to realize small changes, leading to a 

progress of the processes, the necessary skills are (AICA, Anitec-Assinform, 

Assintel and Assinter, 2018)165: 

o Knowledge of foreign languages (especially English); 

o Propensity to public speaking, ability to express concepts with a 

correct use of language; 

o Adoption of good relations of collaboration; 

                                                           
164 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
165 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 

Figure 19- Diagram of the skill rate for the developer profile compared with the skill rate for the ICT professions 
Source: Osservatorio delle competenze digitali – Professioni ICT 2018 
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o Ability to provide balanced guidelines for the management of the 

Social Media; 

o Contribution to the achievement of targets by supporting teamwork, 

rather than individual work; 

o Ability to focus on the complex difficulties of the company, clarify the 

causes and resolve them; 

o Define a list of tasks to be performed according to their importance; 

 

2. ENABLE category. In order to train employees qualitatively and to manage 

online telematics network, the necessary skills are (AICA, Anitec-Assinform, 

Assintel and Assinter, 2018)166: 

o Ability to adapt to a dynamic environment in continuous 

transformation; 

o Problem solving attitude through strategies; 

o Ability to think outside the box without following the logical schemes; 

o Ability to create and maintain a positive environment within the team 

members; 

o Ability to adopt an efficient work mode; 

o rational mentality using connected ideas; 

o Ability to work under pressure;  

o Attitude to gathering data; 

o Knowledge of how to test data carefully; 

o Knowledge of mathematical capacity programs that have the purpose 

of extrapolating data; 

o Knowledge of mathematics; 

o Knowledge of statistic; 

o Ability to create new data models. 

 

                                                           
166 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
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3. RUN category. In order to take care of the relationship between firms and the 

public, the  necessary skills are (AICA, Anitec-Assinform, Assintel and Assinter, 

2018)167: 

o Ability to interact efficiently with the consumer; 

o Ability to guarantee assistance to customers by monitoring the proper 

functioning of electronic systems. 

 

4. PLAN capacity. In order to originate and plan commercial and innovation 

strategies and to create software applications, the main necessary skills are 

(AICA, Anitec-Assinform, Assintel and Assinter, 2018)168: 

o Capacity to adopt pre-established model in order to create software; 

o Ability to organize the planning phases of the agreement; 

o Ability to develop software; 

o Knowledge of Android; 

o Ability to coordinate the industrial project; 

o Creativity; 

o Ability to speed up imagination. 

 

5. BUILD capacity: In order to integrate multiple elements and to create some 

applications’ development, the main necessary skills are (AICA, Anitec-

Assinform, Assintel and Assinter, 2018)169: 

o Ability to use database; 

o Ability to adopt database management systems; 

o Ability to take advantage of digital and technical programs such as Ajax 

Framework etc..; 

o Ability to take advantage of MySQL, SAP R3, C#, Apache Tomcat, SQL 

Server, UML etc..; 
                                                           
167 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
168 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
169 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
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o Ability to take advantage of digital and technical programs such as IBM 

WebSphere, COBOL, NoSQL, XCode, SAS Data Management, SAS 

language, IBM InfoSphere Information Server; 

o Ability to use JavaScript Framework, Visual Basic, Oracle Application, 

Development Framework; 

o Ability to develop programs such as Apache Maven, AJAX, JavaScript, 

iOS, Jboss, ABAP, Python; 

o Capacity to analyse software characteristics. 

 

Education: There are many training paths that can be chosen to become a Developer, 

as the sectors in which the Manager can operate are multiple.170 

The professional training is usually required with related high-level work experience: 

professional and specific skills are mandatory. Based on the percentage of occupations that 

responded to the survey, the 17% of job applications requires an associate's degree as 

practical experience in the field is required. What is more, the 17% of job applications 

requires a post-secondary certificate, then a master's degree, giving greater relevance to 

theoretical knowledge.171 The remaining 46% of job applications requires a bachelor's 

degree as it is considered sufficient for the level of preparation required. The predisposition 

and attitude for the technological and IT sector is necessary.172 

Salary173: Based on the results of the research carried out, the average annual 

remuneration in the Eurozone countries for the Developer profession is € 35.565,50. By 

considering the data from European statistics, the Eurozone country with the highest salary 

is Germany, with an annual amount of € 46.867,00. On the other hand, the Eurozone 

country with the lowest salary is Portugal, with an annual amount of € 18.546,00. In some 

countries, this new digital profession is still not well developed, or it is still developing, so it 

has not been possible to record the pay data. The involved countries are Cyprus, Estonia, 

Greece, Latvia, Lithuania, Malta, Slovakia, and Slovenia. 

                                                           
170 https://www.onetonline.org/link/summary/15-1141.00 
171 https://www.onetonline.org/link/summary/15-1141.00 
172 https://www.onetonline.org/link/summary/15-1141.00 
173 Table 1 

https://www.onetonline.org/link/summary/15-1141.00
https://www.onetonline.org/link/summary/15-1141.00
https://www.onetonline.org/link/summary/15-1141.00
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3.1.5. Digital Media Specialist 

Brief description: The Digital Media Specialist is a person with skills in the 

communication sector. The main task of the Digital Media Specialist is to exploit the 

technological processes, to attract audiences and thus improve the impact that the company 

will have on the environment, both inside and outside. (European Committee for 

Standardization, 2018)174 As a consequence of the use of a particular sound, image and 

video, a Digital Media Specialist can develop a new relationship between the website and 

the users.175 

Main responsibilities: The Digital Media Specialist must perform various functions. In 

particular, he/she has to: 

 Create and improve the digital channel management projects in terms of 

operations, with the achievement of high performance and an elevated 

quality of content; 

 Delineate users necessities and adapt web argument, multimedia operations 

and technology applications to them; 

 Check the proper functioning of the various digital applications through tests 

and, if necessary, solve problems that would affect and slow down the work 

of the company; 

 Safeguard the security of information; 

 Respect the legal rules regarding the secrecy of information and the authority 

to manage them; 

 Provide guidelines in order to achieve the best possible results. (European 

Committee for Standardization, 2018)176 

 

  

                                                           
174 European Committee for Standardization, 2018, CEN Workshop Agreement (CWA) - European ICT 
Professionals Role Profiles - Part 1: 30 ICT profiles, pp.10 
175 https://d2imsfv68dx1ld.cloudfront.net/wp-content/uploads/2016/02/digital-media-specialist-IT.pdf 
176 European Committee for Standardization, 2018, CEN Workshop Agreement (CWA) - European ICT 
Professionals Role Profiles - Part 1: 30 ICT profiles 

https://d2imsfv68dx1ld.cloudfront.net/wp-content/uploads/2016/02/digital-media-specialist-IT.pdf
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Required skills: Differently from the other two job titles, the developer is a profession 

that maintains a very strict relationship with the digitization. In fact, the digital knowledge 

requested for this job title is considerably high (41,2%) compared with the non-digital skills 

(31,6%). 

 

 

According to the study carried out by AICA, Anitec-Assinform, Assintel and Assinter, 

with the support of CFMT, Confcommercio and Confindustria (2018)177, the qualitative skills 

required to perform the tasks of a Digital Media Specialist are manifold. 

1. MANAGE category. In order to maintain relationships with customers and 

with the internal team members, the necessary skills are (AICA, Anitec-

Assinform, Assintel and Assinter, 2018)178: 

o Knowledge of foreign languages (especially English); 

o Propensity to public speaking and ability to express concepts with a 

correct use of language; 

o Create a good relationship of cooperation; 

                                                           
177 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
178 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 

Figure 20- Diagram of the skill rate for the Digital Media Specialist profile compared with the skill rate for the 
ICT professions 

Source: Osservatorio delle competenze digitali – Professioni ICT 2018 
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o Contribution to the achievement of targets thanks by supporting 

teamwork, rather than individual work; 

o Ability to use interaction communication tools and online 

communication tools; 

o Ability to coordinate the team work; 

o Be positive and work with enthusiasm 

o Knowledge of consultant’s rules; 

o Collaborate with executives; 

o Experience in social media management. 

 

2. ENABLE category. In order to direct the process of alienation of the product 

from the seller to the buyer and data acquisition, to train employees 

qualitatively, to develop digital marketing and to manage online telematic 

networks, the necessary skills are (AICA, Anitec-Assinform, Assintel and 

Assinter, 2018)179: 

o Ability to adapt to a dynamic environment in continuous 

transformation; 

o Problem solving through strategies; 

o Ability to think outside the box without following the logical schemes; 

o Create and maintain a positive environment within the team 

members; 

o Ability to work under pressure; 

o Attitude to gathering data; 

o Be efficient; 

o Develop marketing strategies; 

o Ability to use Wordpress and Adobe Photoshop; 

o Ability to develop advertising campaigns; 

o Knowledge of digital marketing and social media marketing 

techniques; 

                                                           
179 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
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o Ability to test data carefully; 

o Knowledge of specific programs that have the purpose of 

extrapolating data; 

o Knowledge of mathematical capacity and mathematical algorithms for 

forecasting; 

o Ability to perform the correct use of numerical software. 

 

3. RUN category. In order to take care of the relationship between firms and the 

public, some necessary skills are (AICA, Anitec-Assinform, Assintel and 

Assinter, 2018)180: 

o Ability to interact efficiently with the consumer; 

o Ability to guarantee assistance to customers through the proper 

functioning of electronic systems. 

 

4. PLAN category. In order to originate and plan commercial and innovative 

strategies, some necessary skills are (AICA, Anitec-Assinform, Assintel and 

Assinter, 2018)181:  

o Creativity; 

o Ability to use cloud technology. 

 

5. BUILD category. In order integrate multiple elements and in order to write 

information materials, some necessary skills are (AICA, Anitec-Assinform, 

Assintel and Assinter, 2018)182 : 

o Ability to use database; 

o Ability to analyse software; 

                                                           
180 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
181 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
182 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
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o Ability to use the correct terminology of the computer language and of 

the mark-up; 

o Ability to develop programs such as JavaScript Framework, CSS, web 

programs; 

o Ability to use SAP R3 and. 

Education: Since the Digital Media Specialist works on the creation of multimedia 

elements in order to spread the message given by the company's product or service, his/her 

training is built around the marketing area. In fact, the professional skills, necessary to carry 

out this profession successfully, are achieved only through university studies. At least a 

bachelor's degree is required in order to get a good understanding of the role and noticeable 

results within companies. In particular, bachelor's degrees in graphic design, marketing and 

communication, video and digital tools are the most suitable for the role.183 

Salary184: Based on the results of the research carried out, the average annual 

remuneration in the Eurozone countries for the Digital Media Specialist profession is € 

28.728,25. By examining the data from European statistics, the Eurozone country with the 

highest salary is Ireland with an annual amount of € 31.446,00. 

On the other hand, the Eurozone country with the lowest salary is Italy, with an 

annual amount of € 24.400,00. In some countries, this new digital profession is still not well 

developed, or it is still developing, so it has not been possible to record the pay data. The 

involved countries are Austria, Belgium, Cyprus, Estonia, Finland, France, Greece, Latvia, 

Lithuania, Luxembourg, Malta, Netherlands, Portugal, Slovakia, Slovenia, and Spain. 

  

                                                           
183 https://learn.org/articles/What_Education_Do_I_Need_to_Become_a_Media_Specialist.html 
184 Table 1 
 

https://learn.org/articles/What_Education_Do_I_Need_to_Become_a_Media_Specialist.html
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3.1.6. ICT Consultant 

Brief description: The profession of ICT Consultant is a new profession that directs 

the user to use the services of an expert to solve business problems. In fact, the ICT 

Consultant is the one who breaks down the procedure used in the company, studies it and 

develop a method to make the process more effective, by making explicit advice or 

suggestions and solve the current difficulties. ICT Consultants must always be updated on 

the new tools that are created and used in the company because the focus of this job is 

brought together in the company's technological needs.185 

Main responsibilities: The ICT Consultant must perform various functions. In 

particular, he/she has to: 

 Inform the leaders about the innovations that take place in the sectors they 

are responsible for and the technological changes that can allow a greater 

outcome to the company;  

 Analyse the reviews that the company provides, discover the strategic 

problems by revealing them to the leaders and declaring the errors 

committed. Adopt the necessary solutions to overcome the complexities; 

 Clarify the digital tools method in order to make them easier to use, more 

effective and more efficient by improving the results; 

 Raise awareness of the knowledge of digital technology in order to underline 

the importance it has for the company; 

 Evaluate with the management team the choices and strategies adopted; 

 Provide guidelines to rise and increase the results given by new digital 

instruments or entrepreneurial plans. (European Committee for 

Standardization, 2018)186 

 

 

 

                                                           
185 https://learn.org/articles/What_is_an_IT_Management_Consultant.html 
186 European Committee for Standardization, 2018, CEN Workshop Agreement (CWA) - European ICT 
Professionals Role Profiles - Part 1: 30 ICT profiles 
 

https://learn.org/articles/What_is_an_IT_Management_Consultant.html
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Required skills: Although the Business Analyst is a profession born from new digital 

technologies, it maintains a relationship that is not very close to digitization. In fact, the 

digital knowledge requested for this job title is considerably low (18,3%) compared with the 

non-digital skills (40,5%). 

 

According to the study carried out by AICA, Anitec-Assinform, Assintel and Assinter, 

with the support of CFMT, Confcommercio and Confindustria (2018)187, the qualitative skills 

required to perform the tasks of an ICT Consultant are manifold. 

1. MANAGE category. In order to maintain the relationships with customers and 

with the internal team members, to organize the project and to realize small 

changes leading to a progressive progress of the processes, some necessary 

skills are (AICA, Anitec-Assinform, Assintel and Assinter, 2018)188: 

o Knowledge of foreign languages (especially English); 

o Propensity to public speaking, ability to express concepts with a 

correct use of language; 

o Adoption of good relations of collaboration; 

                                                           
187 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
188 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 

Figure 21- Diagram of the skill rate for the ICT Consultant profile compared with the skill rate for the ICT 
professions 

Source: Osservatorio delle competenze digitali – Professioni ICT 2018 
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o Contribution to the achievement of targets by supporting teamwork, 

rather than individual work; 

o Be trustworthy, capable of assuming responsibility; 

o Capacity to use interaction communication tools; 

o Capacity to coordinate the team work; 

o Passion for the job and for the job sector; 

o Attitude to be positive and work with enthusiasm 

o Knowledge of consultant’s rules; 

o Ability to focus on the complex difficulties of the company, clarify the 

causes and resolve them; 

o Define a list of tasks to be performed according to their importance; 

o Ability to collaborate with executives; 

o Experience in social media management; 

o Ability to organise project information. 

 

2. ENABLE category. In order to direct the process of alienation of the product 

from the seller to the buyer and data acquisition, to train employees 

qualitatively and to manage online telematics network, some necessary skills 

are (AICA, Anitec-Assinform, Assintel and Assinter, 2018)189: 

o Ability to adapt to a dynamic environment in continuous 

transformation; 

o Problem solving attitude through strategies; 

o Ability to think outside the box without following the logical schemes; 

o Create and maintain a positive environment within the team 

members; 

o Ability to work under pressure; 

o Attitude to gathering data; 

o Be efficient; 

 

                                                           
189 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
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o Ability to plan and establish business strategies; 

o Ability to delegate tasks to skilled employees; 

o Ability to test data carefully; 

o Knowledge of specific programs that have the purpose of extrapolating 

data; 

o Knowledge of mathematical capacity and mathematical algorithms for 

forecasting; 

o Ability to perform the correct use of numerical software. 

 

3. RUN category. In order to take care of the relationship between firms and the 

public, some necessary skills necessary (AICA, Anitec-Assinform, Assintel and 

Assinter, 2018)190: 

o Ability to interact efficiently with the consumer; 

o Ability to guarantee assistance to customers through the proper 

functioning of electronic systems. 

 

4. PLAN category. In order to originate and plan commercial and innovation 

strategies, some necessary skills are (AICA, Anitec-Assinform, Assintel and 

Assinter, 2018)191:  

o Ability to manage and plan the project; 

o Ability to provide guidance to the team; 

o Ability to manage costs; 

o Compliance of firm’s rules; 

 

5. BUILD category. In order integrate multiple elements and in order to write 

information materials, some necessary skills are (AICA, Anitec-Assinform, 

Assintel and Assinter, 2018)192 : 

                                                           
190 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
191 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
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o Ability to use database; 

o Ability to use the computer; 

o Ability to draw the documentations  

o Good use of Office instruments and Microsoft Access; 

o Ability to use SQL, SAP R3. 

Education: To become ICT Consultant, depending on the direction chosen the 

training path can be long. In fact, several years of study are necessary to be specialized in 

this role. First of all, it is certainly necessary to have a high school diploma. Then, the 

possibilities can be at least three. After completing secondary school studies, a first step is to 

reach a Bachelor's degree of 3 years with a focus on the study of computer systems (for 

example, the university of Engineering or the university of Computer Science). Obtein a 

master's degree in engineering or in computer science and technology (3 years + 2) is 

another option in terms of course of study: a longer path compared to the Bachelor’s 

degree, but definitely more formative. Finally, an alternative could be a Second Level Master 

in computer and technology consulting (6 years of study).193 

Salary194: Based on the results of the research carried out, the average annual 

remuneration in the Eurozone countries for the profession of ICT Consultant is € 40.676,50. 

By examining the data from European statistics, the Eurozone country with the highest 

salary is Austria with an annual amount of € 54.000,00. 

On the other hand, the Eurozone country with the lowest salary is Portugal, with an 

annual amount of € 17.169,00. In some countries, this new digital profession is still not well 

developed, or it is still developing, so it has not been possible to record the pay data. The 

involved countries are Cyprus, Estonia, Greece, Latvia, Lithuania, Malta, Slovakia and 

Slovenia. 

  

                                                                                                                                                                                     
192 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
193 http://etudiant.aujourdhui.fr/etudiant/metiers/fiche-metier/consultant-it.html 
194 Table 1 

http://etudiant.aujourdhui.fr/etudiant/metiers/fiche-metier/consultant-it.html
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3.1.7. Project Manager 

Brief description: The Project Manager is the leader of the project. The person that 

leads to a concrete creation of a work, who guides and assists the work activities such as 

drafting ideas, thoughts, strategies, tips, and the implementation of the project. Therefore, 

this role is not limited only to the design of a plan and its final fulfilment.  It also responds to 

all the activities connected to it. For example, the Project Manager should provide guidance 

on the project guidelines, on usable resources, on how to use them and it will have to clarify 

the role of each member of the team management within the plan.195 

Main responsibilities: The Project Manager must perform various functions. In 

particular, he/she has to: 

 Establish the bases of the project, set up a development actions plan  check 

the accurate, regular and exact fulfilment of the planned ideas in order to 

achieve the established objectives of the company; 

 Assign the roles for each member of the work; 

 Provide guidelines and support the group to which the work of the project has 

been assigned and cooperate with it, frequently verifying the compliance of 

the previously set objectives; 

 Review that the qualitative characteristics are balanced; 

 Occasionally disclose the project data in order to inform the team of the 

decisions made; 

 Contact the stakeholders in order to keep them updated on any changes  and 

progress of the project; 

 Take into consideration the limited availability of funds and time. (European 

Committee for Standardization, 2018)196 

 

 

                                                           
195 https://www.techopedia.com/definition/677/project-manager-pm 
196 European Committee for Standardization, 2018, CEN Workshop Agreement (CWA) - European ICT 
Professionals Role Profiles - Part 1: 30 ICT profiles 
 

https://www.techopedia.com/definition/677/project-manager-pm
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Required skills: Although the Project Manager is a profession born from new digital 

technologies, it maintains a relationship that is not very close to digitization. In fact, the 

digital knowledge requested for this job title is lower (13.6%) than non-digital skills (44,7%). 

 

 

According to the study carried out by AICA, Anitec-Assinform, Assintel and Assinter, 

with the support of CFMT, Confcommercio and Confindustria (2018)197, the qualitative skills 

required to perform the tasks of Project Manager are manifold. 

1. MANAGE category. In order to maintain relationships with customers and 

with the internal team members, to organize the project and to realize small 

changes leading to a progressive progress of the processes, some necessary 

skills are (AICA, Anitec-Assinform, Assintel and Assinter, 2018)198: 

o Knowledge of foreign languages (especially English); 

o Propensity to public speaking, ability to express concepts with a 

correct use of language; 

o Adoption of good relations of collaboration; 

                                                           
197 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
198 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 

Figure 22- Diagram of the skill rate for the Project Manager profile compared with the skill rate for the ICT 
professions 

Source: Osservatorio delle competenze digitali – Professioni ICT 2018 
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o Contribution to the achievement of targets by supporting teamwork, 

rather than individual work; 

o Capacity to be trustworthy to take responsibility; 

o Ability to use interaction communication tools; 

o Capacity to coordinate the team work; 

o Passion for the job and for the job sector; 

o Attitude to be positive and work with enthusiasm; 

o Knowledge of consultant’s rules; 

o Ability to focus on the complex difficulties of the company, clarify the 

causes and solve them; 

o Capacity to define a list of tasks to be performed according to their 

importance; 

o Ability to organise project information. 

 

2. ENABLE category. In order to direct the process of alienation of the product 

from the seller to the buyer and data acquisition, to train employees 

qualitatively and to manage online telematics network, some necessary skills 

are (AICA, Anitec-Assinform, Assintel and Assinter, 2018)199: 

o Ability to adapt to a dynamic environment in continuous 

transformation; 

o Problem solving through strategies; 

o Ability to think outside the box without following the logical schemes; 

o Create and maintain a positive environment within the team 

members; 

o Ability to work under pressure; 

o Attitude to gathering data; 

o Ability to delegate tasks to skilled employees 

o Knowledge of how to test data carefully; 

 

                                                           
199 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
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o Knowledge of specific programs that have the purpose of extrapolating 

data; 

o Knowledge of mathematical capacity and mathematical algorithms for 

forecasting; 

o Ability to perform the correct use of numerical software. 

 

3. RUN category. In order to take care of the relationship between firms and the 

public, the necessary skills are (AICA, Anitec-Assinform, Assintel and Assinter, 

2018)200: 

o Ability to interact efficiently with the consumer; 

o Ability to guarantee assistance to customers through the proper 

functioning of electronic systems. 

 

4. PLAN category. In order to originate and plan commercial and innovation 

strategies, some necessary skills are (AICA, Anitec-Assinform, Assintel and 

Assinter, 2018)201:  

o Manage and plan the project; 

o Provide guidance to the team; 

o Manage costs; 

o Compliance of firm’s rules; 

 

5. BUILD category. In order integrate multiple elements and to write information 

materials, some necessary skills are (AICA, Anitec-Assinform, Assintel and 

Assinter, 2018)202 : 

o Ability to use database; 

o Ability to use the computer; 

 

                                                           
200 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
201 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
202 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
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o Good use of Office instruments; 

o Ability to use SQL, SAP R3. 

Education: To become a Project Manager, it is necessary to develop many skills by 

following an intensive study path203. 

In fact, the statistics obtained from O*NET show that the 6% of companies requires a 

Master’s Degree which will assure the possession of a high knowledge and new skills such as 

coordination and managing. On the other hand, the 10% of companies participating to the 

survey requires a certified post-baccalaureate.204 

Finally, for the majority of the companies (84%) a Bachelor's Degree is sufficient to 

possess the skills and knowledge in order to perform the tasks of this role correctly.205 

Salary206: Based on the results of the research carried out, the average annual 

remuneration in the Eurozone countries for the profession of Project Manager is € 

50.037,33. By considering the data from European statistics, the Eurozone country with the 

highest salary is Luxembourg with an annual amount of € 62.965,00. 

On the other hand, the Eurozone country with the lowest salary is Portugal, with an 

annual amount of € 34.718,00. In some countries, this new digital profession is not still well 

developed, or it is still developing, so it has not been possible to record the pay data. The 

involved countries are Cyprus, Estonia, Greece, Latvia, Lithuania, Malta, Slovakia and 

Slovenia. 

  

                                                           
203 https://www.onetonline.org/link/summary/15-1199.09 
204 https://www.onetonline.org/link/summary/15-1199.09 
205 https://www.onetonline.org/link/summary/15-1199.09 
206 Table 1 

https://www.onetonline.org/link/summary/15-1199.09
https://www.onetonline.org/link/summary/15-1199.09
https://www.onetonline.org/link/summary/15-1199.09
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3.1.8. System Architect 

Brief description: The System Architect is the professional figure that develop the 

technological complex and improves of the network structure.  He/she has the ability to 

inspire one's mind by splitting the system components and analysing them one by one, in 

order to find the appropriate styles for a given context and the correct technological tools 

and materials.207 He/she deals with systems such as hardware and software. (European 

Committee for Standardization, 2018)208 

Main responsibilities: The System Architect must perform various functions. In 

particular, he/she has to: 

 Check the trends, the updates of technological instruments and, if necessary,  

make changes to them; 

 Improve the design and architecture of the ICT software; 

 Direct the design project by coordinating the sector management team and 

assign the task to be performed to each team member (European Committee 

for Standardization, 2018)209;  

 Guarantee the reliability, the quality and the integrity of the system;  

 Provide indications to the users’ needs; 

 Cooperate with other specialized managers of the sector in order to find 

solutions for the implementation of the system210. 

 

 

 

 

                                                           
207 https://www.sokanu.com/careers/systems-architect/ 
208 European Committee for Standardization, 2018, CEN Workshop Agreement (CWA) - European ICT 
Professionals Role Profiles - Part 1: 30 ICT profiles 
209 European Committee for Standardization, 2018, CEN Workshop Agreement (CWA) - European ICT 
Professionals Role Profiles - Part 1: 30 ICT profiles 
210 https://www.onetonline.org/link/summary/15-1199.02 
 

https://www.sokanu.com/careers/systems-architect/
https://www.onetonline.org/link/summary/15-1199.02
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Required skills: Differently from the other two job titles, the System Architect is a 

profession that maintains a very strict relationship with the digitization. In fact, the digital 

knowledge requested for this job title is considerably high (46,9%) compared with the non-

digital skills (23,4%). 

 

According to the study carried out by AICA, Anitec-Assinform, Assintel and Assinter, 

with the support of CFMT, Confcommercio and Confindustria (2018)211, the qualitative skills 

required to perform the tasks of System Architect are manifold. 

1. MANAGE category. In order to maintain relationships with customers and 

with the internal team members, in order to manage the style of the company 

and to realize small changes leading to a progressive progress of the 

processes, some necessary skills are (AICA, Anitec-Assinform, Assintel and 

Assinter, 2018)212: 

o Knowledge of foreign languages (especially English); 

o Propensity to public speaking, ability to express concepts with a 

correct use of language; 

o Adoption of good relations of collaboration; 

                                                           
211 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
212 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 

Figure 23- Diagram of the skill rate for the System Architect profile compared with the skill rate for the ICT 
professions 

Source: Osservatorio delle competenze digitali – Professioni ICT 2018 
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o Ability to provide the balanced guidelines for the management of the 

Social Media ; 

o Contribution to the achievement of targets by supporting teamwork, 

rather than individual work; 

o Passion for the job and for the job sector; 

o Capacity to use interaction tools; 

o Ability to focus on the complex difficulties of the company, clarify the 

causes and resolve them; 

o Define a list of tasks to be performed according to their importance; 

o Knowledge of technological tools to guarantee the continuous 

processing of a mechanical process; 

o Knowledge of ICT hardware; 

o Ability to direct and sustain systems; 

o Ability to sustain server. 

 

2. ENABLE category. In order to train employees qualitatively and to manage 

online telematics network, some necessary skills are (AICA, Anitec-Assinform, 

Assintel and Assinter, 2018)213: 

o Ability to adapt to a dynamic environment in continuous 

transformation; 

o Problem solving attitudes through strategies; 

o Ability to think outside the box without following the logical schemes; 

o Create and maintain a positive environment within the team members 

o Ability to adopt efficient working methods; 

o Ability to connected ideas; 

o Ability to work under pressure; 

o Attitude to gathering data; 

o Knowledge of how to test data carefully. 

                                                           
213 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
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3. RUN category. In order to take care of the relationship between firms and the 

public, some necessary skills are (AICA, Anitec-Assinform, Assintel and 

Assinter, 2018)214: 

o Ability to interact efficiently with the consumer; 

o Capacity to guarantee assistance to customers through the proper 

functioning of electronic systems. 

 

4. PLAN capacity. In order to originate and plan commercial and innovation 

strategies and to create architectures, some necessary skills are (AICA, Anitec-

Assinform, Assintel and Assinter, 2018)215: 

o Capacity to organise data architecture; 

o Capacity to introduce architecture systems; 

o Ability to plan systems; 

o Creativity; 

 

5. BUILD capacity: In order to integrate multiple elements and to create some 

applications’ developments, some necessary skills are (AICA, Anitec-

Assinform, Assintel and Assinter, 2018)216: 

o Ability to use database; 

o Ability to adopt database management systems; 

o Ability to take advantage of digital and technical programs such as Ajax 

Framework etc..; 

o Ability to take advantage of MySQL, SAP R3, C#, Apache Tomcat, SQL 

Server, UML etc..; 

o Ability to take advantage of digital and technical programs such as IBM 

WebSphere, COBOL, NoSQL, XCode, SAS Data Management, SAS  

 
                                                           
214 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
215 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
216 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali – Professioni ICT 
2018 
 



85 
 

language, IBM InfoSphere Information Server; 

o Ability to use JavaScript Framework, Visual Basic, Oracle Application, 

Development Framework; 

o Ability to develop programs such as Apache Maven, AJAX, JavaScript, 

iOS, Jboss, ABAP, Python, iOS, STAF, CSS; 

o Capacity to analyse software characteristics. 

Education: The necessary training in order to become a System Architect may include 

different paths, as the sectors in which the System Architect can operate are multiple. 217 

Professional training is usually required with a related high-level work experience as 

professional and specific skills are mandatory. Based on the percentage of occupations that 

responded to the survey, the 17% of job applications require a Master’s Degree. In fact, 

many years of study and a strong practical experience in the field is required. On the other 

hand, the 10% of job applications require a Post-Secondary Certificate, giving greater 

relevance to theoretical knowledge.218 

Finally, the 57% of job applications consider a Bachelor's Degree sufficient, taken into 

account the level of preparation required. A propensity for the technological and IT sector is 

necessary.219 

Salary220: Based on the results of the research carried out, the average annual 

remuneration in the Eurozone countries for the profession of System Architect is € 

60.571,75. By considering the data from European statistics, the Eurozone country with the 

highest salary is Germany with an annual amount of € 69.810,00. 

On the other hand, the Eurozone country with the lowest salary is Ireland, with an 

annual amount of € 56.457,00. In some countries, this new digital profession is not still well 

developed, or it is still developing, so it has not been possible to record the pay data. The 

involved countries are Austria, Belgium, Cyprus, Estonia, Finland, France, Greece, Italy, 

Latvia, Lithuania, Luxembourg, Malta, Portugal, Slovakia, Slovenia and Spain. 

                                                           
217 https://www.onetonline.org/link/summary/15-1199.02 
218 https://www.onetonline.org/link/summary/15-1199.02 
219 https://www.onetonline.org/link/summary/15-1199.02 
220 Table 1 

https://www.onetonline.org/link/summary/15-1199.02
https://www.onetonline.org/link/summary/15-1199.02
https://www.onetonline.org/link/summary/15-1199.02
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Chapter 4 

 
ICT Job Titles: An Empirical Analysis Across Different 

Industrial Sectors 

In the previous chapter, the eight ICT professional profiles which appeared in the last 

decade with the advent of technology, have been described with an extreme attention to 

detail, highlighting the responsibilities covered by each role, the main skills required to carry 

out the profession, the necessary education and the European salary range. 

The new tasks are considerably complex and require years of study and experience 

before exercising them. In order to be able to assert and obtain a certain degree of certainty 

in these jobs, professionals must possess particular characteristics and personal skills that 

will allow them to the achievement of the objectives (Xhaët G., 2017)221. 

It is necessary not to underestimate the importance of the knowledge of 

technological and IT systems; in fact, according with a statistical report provided by the 

ISTAT National Institute (ISTAT, 2016)222, this element brings an increase in the favourable 

conditions of the adopting company compared to a company lacking personnel ICT expert. 

Despite this, the number of qualified professionals who have experience in the field of 

information technology is still very low. In fact, based on the statistics carried out on the 

European continent, more precisely in Italy (ISTAT, 2016)223, three out of ten users have 

highly developed digital skills and represent the 28.3% of individuals. The remaining Internet 

users are divided between those who possess only basic digital knowledge and at a general 

level (35.1%) and those who have very little digital knowledge, lower than expected (33.3%) 

and finally a minimum part of people who do not have any ICT skills (3.3%). 

 

                                                           
221 Xhaët G., 2017, Il digitale è ormai diventato una competenza di base, come la scrittura 
https://www.ilsole24ore.com/art/management/2017-10-20/il-digitale-e-ormai-diventato-competenza-base-
come-scrittura-161555.shtml?uuid=AEbxOtsC 
222 ISTAT, 2016, Cittadini, Imprese e ICT 
223 ISTAT, 2016, Cittadini, Imprese e ICT 
 

https://www.ilsole24ore.com/art/management/2017-10-20/il-digitale-e-ormai-diventato-competenza-base-come-scrittura-161555.shtml?uuid=AEbxOtsC
https://www.ilsole24ore.com/art/management/2017-10-20/il-digitale-e-ormai-diventato-competenza-base-come-scrittura-161555.shtml?uuid=AEbxOtsC
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Two other factors are relevant for the study of digital: 

1. Three out of ten users who have highly developed digital skills (40%) are aged 

between 16 and 24 years (ISTAT, 2016)224; 

2. Just half of university students (precisely, only 47.6% of students) have 

studied in-depth digitized techniques (ISTAT, 2016)225. 

It must also be underlined that the use of skilled professionals becomes more and 

more widespread within companies, as they are necessary to maximize the benefits that IT 

devices provide. According to the report (ISTAT, 2016)226, the companies where at least 10 

employees are technology specialists are about 17% of the total. The remaining 83% is 

divided among those who decided to process digital tasks within the company (which slightly 

exceed 12% of companies), those who decided to process the digital tasks outside the 

company (this value is surprisingly surprising as it reaches a peak of 62%) and those who 

decided to process the digital tasks both inside and outside the company (just over 12% of 

the total companies). 

 

 

 

 

 

 

 

 

 

 

                                                           
224 ISTAT, 2016, Cittadini, Imprese e ICT 
225 ISTAT, 2016, Cittadini, Imprese e ICT 
226 ISTAT, 2016, Cittadini, Imprese e ICT 

Figure 24- Companies who employ ICT specialists 
Source: ISTAT, 2016, Cittadini, Imprese e ICT 
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Thanks to the fundamental help that these professional figures have provided to the 

industries and to the prestigious role they played, the growth of individuals specialized in 

digitization has been increasing. In fact, the ICT professions have not slowed down their rise 

even during the second decade of the 21st century, when the economic recession strongly 

hit the economy of European countries. (ISTAT, 2016)227 

The oddity is evident in the fact that, while the European work activity was in 

continuous decline, the ICT professions work activity increased (Figure 24 and 25). In 

particular, the ICT jobs that appear and spread rapidly are those with a high level of 

responsibility and with a complex technical preparation and training. From engineers to 

system analysts, from administrators to Internet specialists, digital professionals were 

around 220.000 in 2015, whose growth lasted until the end of 2016 when the increase was 

7.6% over the previous year. (ISTAT, 2016) 

  

                                                           
227 ISTAT, 2016, Cittadini, Imprese e ICT 

Figure 25- Companies who have assumed or tested to 
assume personals with ICT competencies for class of 

employees 
Source: ISTAT, 2016, Cittadini, Imprese e ICT 
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Figure 26- Employed In ICT Professions. Years 2011- 2015 
Source: ISTAT, 2016, Cittadini, Imprese e ICT 

Figure 27- ICT professionals with directive functions high quality techniques. 
Years 2011-2015 

Source: ISTAT, 2016, Cittadini, Imprese e ICT 
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The 4.0 industry has created digital innovations that have been adopted by many 

industrial fields. In fact, an element of study that should not be underestimated is precisely 

the working environment of ICT professionals. As it is explained in a statistics conducted by 

ISTAT (2016)228, the job demand of professional figures changes from sector to sector. For 

example, in Italy in 2016 the greatest occupation of ICT professionals was in the field of 

information technology and communication. A third of that was in the electronic industry. 

Therefore, the professional activities of ICT experts have a different intensity that differs 

from the needs that appear in different environments229. 

In this chapter, the main objective is to extract the job application for each of the 

professional profiles previously listed and analysed, in order to deduce a series of 

information. In particular, the aim is to understand which one among the previous analysed 

titles is more used, in which specific field and in which specific state. Furthermore, this thesis 

wants to find out if there are differences, in terms of tasks or qualities required, for the same 

job title who works in different sectors. These data will be stressed by observing two 

different job applications for the same job position but in different sectors. 

Instead of using statistics that have already been completed, I decided to create my 

own analysis in order to get the most current and up-to-date information, also taken into 

consideration that the new technologies field is constantly evolving and the data relating to 

it change quickly.  

The research of employment data is carried out through the use of LinkedIn230, a 

search engine of occupations at a European level that allows deepening the relationship not 

only between different industrial sectors, but also between different countries. I chose to 

use LinkedIn because it is a very popular social network in the European Union and because 

it connects the work figures directly with the recruiter and vice versa. In addition to this, 

LinkedIn is recognised as a professional platform and it provides a strong qualitative 

footprint for research analysis. 

                                                           
228 ISTAT, 2016, Cittadini, Imprese e ICT 
229https://www.ilsole24ore.com/art/notizie/2017-07-12/industria-40-istat-750mila-occupati-ict-2016-
49percento-un-anno--190131.shtml?uuid=AEJ7gLwB 
230 https://www.linkedin.com/ 

https://www.ilsole24ore.com/art/notizie/2017-07-12/industria-40-istat-750mila-occupati-ict-2016-49percento-un-anno--190131.shtml?uuid=AEJ7gLwB
https://www.ilsole24ore.com/art/notizie/2017-07-12/industria-40-istat-750mila-occupati-ict-2016-49percento-un-anno--190131.shtml?uuid=AEJ7gLwB
https://www.linkedin.com/
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In order to realise an accurate work and make the analysis as precise as possible, I 

decided to use a series of parameters. First of all, taking advantage of the data collected in 

this thesis, it is assumed that the professional figures 4.0 are required to have a good 

mastery of knowledge and a high theoretical preparation. The filters I applied are restricted 

for staff with a medium and medium/high level of experience, excluding interns or subjects 

with minimal experience or senior management position. 

 What is more, I have applied restrictions on the geographical position. I decided to 

use 5 countries in my research: 1) Germany, because it is the state from which Industry 4.0 

began its ascent; 2)Portugal, because, according to the study carried out in this thesis, it is 

the country with the lowest digital developement; 3) England and 4)France, since they are 

both two of the great European economic powers, and finally 5)Italy as it is the country I live 

in. The last filter I used is the sector selection. The choice of the sectors of activity to be 

analysed is based on the intersection of two types of context sectors. Three of five sectors I 

chose have inevitably been hit by Industry 4.0: the Automotive sector, the Chemical-

Pharmaceutical sector and the Electronic sector231. The remaining two seem very far from 

being influenced by technological industrialization, but they have been: these sectors are 

Fashion and the Food and beverage industry.  

The cut-off-date for the data used in the tables is 4th February 2019. 

 

4.1. Automotive Sector 

4.1.1. Description 

The first sector that I am going to analyse is the mechanical sector, in particular the 

automotive sector. As already explained, the mechanical sector is one of the sectors most 

influenced by the Industry 4.0 also due to the fact that it is an extraordinarily broad field. 

Mechanical tools, automatic devices, ingenious interior equipment systems. These are the 

                                                           
231 https://www.tgcom24.mediaset.it/economia/industria-4-0-i-settori-dove-le-imprese-che-investono-sono-di-
piu_3083832-201702a.shtml 
 

https://www.tgcom24.mediaset.it/economia/industria-4-0-i-settori-dove-le-imprese-che-investono-sono-di-piu_3083832-201702a.shtml
https://www.tgcom24.mediaset.it/economia/industria-4-0-i-settori-dove-le-imprese-che-investono-sono-di-piu_3083832-201702a.shtml
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main creations that arise from the mechanical industry, together with the invention, design 

and production of motor vehicles. (European Commission, 2012)232  

Driving industries to new stages of development, innovation has allowed us to 

increase the shares of the European market. In fact, for the year 2018, the sales of the 

European machine markets increased by 1% compared to the year 2017 and sales increased 

the revenue reaching the threshold of 28 billion euro. (Canna F., 2018)233  

Export was particularly important at this stage, actively participating in the 

achievement of excellent sales results together with the use of capital for machinery 

improvement and the development of new innovative techniques to be used in the sector. 

(Meta F., 2018)234 The President of the Italian Metalworking Industry Federation, Dal Poz, 

underlines how important it is in this sector the need for qualified people equipped with the 

ideal skills to exploit new technologies to the fullest. Always according to his thinking, this is 

the only way in order to take advantage of the new and innovative industrial management 

and enhance the use of new technologies. (Meta F., 2018)235  

It is necessary to highlight that, as specified by the vice-president of Federmeccanica 

Fabio Astori, the quantity of mechanical buildings created has had a positive response in 

terms of productivity but, at the same time, the companies focus their concentration on the 

use of technology and on the training of human resources neglecting sales. (Meta F., 

2018)236  

According to a statistical survey, the year 2017 is considered important for the entry 

of a large number of professional profiles within the mechanical sector. Among these 

professional profiles, less than 15% has high digital skills and mostly are managerial profiles. 

                                                           
232 European Commission, 2012, Outstanding performance of EU mechanical engineering industry 
233 Canna F., 2018, Macchine utensili, l'Europa cresce e conquista quote di mercato, ma all'orizzonte si vedono 
le prime nuvole, innovation post 
234 Meta F., 2018, Industria 4.0 spinge la metalmeccanica. Dal Poz: "Ora priorità alle skill" 
https://www.corrierecomunicazioni.it/industria-4-0/industra-4-0-spinge-la-metalmeccanica-dal-poz-ora-
priorita-alle-skill/ 
235 Meta F., 2018, Industria 4.0 spinge la metalmeccanica. Dal Poz: "Ora priorità alle skill" 
https://www.corrierecomunicazioni.it/industria-4-0/industra-4-0-spinge-la-metalmeccanica-dal-poz-ora-
priorita-alle-skill/ 
236 Meta F., 2018, Industria 4.0 spinge la metalmeccanica. Dal Poz: "Ora priorità alle skill" 
https://www.corrierecomunicazioni.it/industria-4-0/industra-4-0-spinge-la-metalmeccanica-dal-poz-ora-
priorita-alle-skill/ 

https://www.corrierecomunicazioni.it/industria-4-0/industra-4-0-spinge-la-metalmeccanica-dal-poz-ora-priorita-alle-skill/
https://www.corrierecomunicazioni.it/industria-4-0/industra-4-0-spinge-la-metalmeccanica-dal-poz-ora-priorita-alle-skill/
https://www.corrierecomunicazioni.it/industria-4-0/industra-4-0-spinge-la-metalmeccanica-dal-poz-ora-priorita-alle-skill/
https://www.corrierecomunicazioni.it/industria-4-0/industra-4-0-spinge-la-metalmeccanica-dal-poz-ora-priorita-alle-skill/
https://www.corrierecomunicazioni.it/industria-4-0/industra-4-0-spinge-la-metalmeccanica-dal-poz-ora-priorita-alle-skill/
https://www.corrierecomunicazioni.it/industria-4-0/industra-4-0-spinge-la-metalmeccanica-dal-poz-ora-priorita-alle-skill/
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Having the opportunity to use these professional figures provides a tactical advantage to the 

activities of the mechanical companies, as these figures are skilled in both the digital and 

mathematical, IT and technological fields. For a manager of the mechanical sector, digital 

skills are more important than mathematical / computer skills and technological knowledge 

4.0. (AICA, Anitec-Assinform, Assintel and Assinter, 2018)237 

4.1.2. Data Analysis238 

After this brief introduction concerning the news of the automotive sector, it is 

necessary to move on to the analysis of the data obtained from the survey performed and 

draw the necessary conclusions. The data collected by the survey show us a series of 

relevant data starting with a higher demand for some of the job figures analyzed. 

The Job title with the greatest demand for work in the automotive sector is: 

 Account Manager in UK (1263 total requests, of which 1085 applications 

require a medium level of experience and 178 applications require a medium-

high level of experience); 

 Developer in France and Portugal, (108 total requests in France, of which 103 

applications for employment require a medium level of experience and only 5 

medium-other;  and 111 total requests in Portugal, of which 104 applications 

for employment require a level of average and 7 medium-high experience); 

 Project Manager in Italy and Germany (101 total job requests in Italy, of which 

70 job applications require average experience and 31 applications require 

medium-high experience while Germany sees a total of 2589 job applications, 

of which 2468 require average experience and 121 require a medium-high 

experience). 

For the Automotive sector, we can record the highest job demand in Germany for the 

Project Manager.  

 

                                                           
237 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali 2018) 
238 Appendix 
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The qualification with the lowest demand is the Database Administrator, in the UK, 

France, Italy and Germany. Among these four countries, the highest job demand for this 

figure is in the UK (11 requests against 0 requests in France and just 1 request for both Italy 

and Germany). Portugal is the only state that differs from all the others because in the 

automotive sector, the demand for lesser work is given by the Digital Media Specialist, with 

zero job requests for this professional figure. 

Here below, a specific analysis of each figure in the automotive sector: 

o Account Manager: the highest demand is in the UK (1263 job applications), 

while the lowest demand is in Portugal (with only four job applications). 

Medium-low requests also in France and Italy. The demand in Germany is 

high; 

o Business Analyst: with an average of 229 applications, the UK has the highest 

demand for work.  On the other hand, it is once again Portugal that has the 

lowest demand in the sector with only 14 requests. Despite this, Italy and 

France also record a low demand (with 17 and 16 job applications 

respectively). Germany is a bit detached from these numbers, reaching a good 

number of requests (172); 

o Database Administrator: among all the job titles analyzed, the Database 

Administrator is the one with the lowest values:  11 requests in the UK, 0 in 

France, 1 in Italy and Germany, 2 in Portugal; 

o Developer: basically more or less required in all countries, the lowest demand 

for this job title is in Italy (46), while the highest is in the UK once again. All 

sum up good results are obtained from the other 3 States, especially from 

France and Portugal; 

o Digital Media Specialist: this is a professional figure that has a very high 

demand in Germany and in the UK (especially in Germany with 765 job 

requests against the 342 of the UK, i.e. one is almost half of the other) and an 

almost non-existent demand in Italy (10), France (9) and Portugal (0); 

o ICT Consultant: as for the Digital Media Specialist, the ICT Consultant also 

presents almost exactly the same values. 291 are the work requests in 
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Germany and 100 in the UK (the demand regarding  the ICT Consultant in 

Germany is almost triple compared to the English one) while few numbers 

show Italy (10), France (3) and Portugal (3); 

o Project Manager: it is the only job title that touches a job request equal to 

2589. This number is very important, also because of these 2589, 121 

requests demand a medium-high experience. This means that the 

professional figure can be fundamental in Germany. The lowest value has 

been recorded once again in Portugal, with a number of job requests equal to 

14; 

o System Architect: together with the Database Administrator, the System 

Architect presents a very low demand in the automotive sector compared to 

all other job titles. Job demands in Portugal are zero, Germany raises the 

average with 151 job applications. 

In conclusion, through these job applications it is possible to establish the intensity 

and frequency of ICT activity within the automotive sector for each job title. Starting from 

the UK, the most used ICT figure is the Account Manager. Next, in descending order: Project 

Manager, Developer, Digital Media Specialist, Business Analyst, ICT Consultant, System 

Architect, Database Administrator. 

In France, the most used ICT figure is the Developer. Followed in descending order: 

Project Manager, Account Manager, Business Analyst, System Architect, Digital Media 

Specialist, ICT Consultant, Database Administrator. 

In Portugal, the most used ICT figure is the Developer (as in France). Next, in 

descending order: Business Analyst, Project Manager, Account Manager, ICT Consultant, 

Database Administrator, System Architect, Digital Media Specialist. 

In Italy, the most widely used ICT figure is the Project Manager. Next, in descending 

order: Developer, Account Manager, Business Analyst, ICT Consultant, Digital Media 

Specialist, System Architect, Database Administrator. 
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Finally, in Germany, the most widely employed ICT in the sector is the Project 

Manager. Following, in descending order: Digital Media Specialist, Account Manager, 

Developer, ICT Consultant, Business Administrator, System Architect, Database 

Administrator. 

4.2. Chemical-Pharmaceutical Sector 

4.2.1. Description 

The second sector in which digitization has become widespread is the Chemical-

Pharmaceutical sector. The strength with which this branch of healthcare has been hit by 

digitization has been so powerful that industry scientists have talked about Pharma 4.0. 

(Lucchini C., 2018)239 In technology, physicians see the pinnacle of progress: they perceive 

nascent robotics as a fundamental element for advancing along the path that leads to the 

well being and assistance of the human being. (Lucchini C., 2018)240 In this field, technology 

has positively oriented various sections of activity. The ability to use nanotechnologies for a 

more convenient and quick distribution of medicines and for the creation of medical 

equipment suitable to support any type of operation considered necessary is one of the 

solutions provided by technology for the Pharmaceutical sector that doctors can enjoy 

nowadays. (Lucchini C., 2018)241  

There is one aspect that must necessarily be emphasized as it brings enormous 

benefits to pharmaceutical science. Human being and the machines work together for a 

common and more efficient result. Only man can perform certain type of medical operations 

and there is no existing machinery that can replace it. However, man has limits that he has 

tried to overcome for years. By designing machinery or devices that assist the operation of 

his daily work, the result will be as correct, error-free and accurate as possible. The 

technological action supports the pharmaceutical chemist, the manager or any other 

                                                           
239 Lucchini C., 2018, Pharma 4.0: potenzialità e peculiarità, Notiziario Chimico Farmaceutico 
https://www.notiziariochimicofarmaceutico.it/2018/10/17/pharma-4-0-potenzialita-e-peculiarita/ 
240 Lucchini C., 2018, Pharma 4.0: potenzialità e peculiarità, Notiziario Chimico Farmaceutico 
https://www.notiziariochimicofarmaceutico.it/2018/10/17/pharma-4-0-potenzialita-e-peculiarita/ 
241 Lucchini C., 2018, Pharma 4.0: potenzialità e peculiarità, Notiziario Chimico Farmaceutico 
https://www.notiziariochimicofarmaceutico.it/2018/10/17/pharma-4-0-potenzialita-e-peculiarita/ 
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member of the human resources supporting the study of the components and the 

hypothesis of the outcome (which will then be decided by the operator employed). (Lucchini 

C., 2018)242  

For this reason, a greater number of companies are adopting this type of digital 

platforms within their structures because they are considered indispensable to increase 

efficiency and production effectiveness. An example of this concerns a program that has 

been included in the business complex: Batch Record. It provides a timely and valid 

collection of vital information, the sorting and elimination of unnecessary data and then 

proceeds with the comparison of further elements. The final decision is then at the 

discretion of the employee. (Lucchini C., 2018)243  

Thanks to Industry 4.0, a further maneuver has been adopted in favor of internal 

management of the company. In order to assist in the implementation of industrial 

strategies, digital has changed the delivery time of medicines, reducing it considerably. This 

led to a reduction in transport costs, a general increase in profits and a different circulation 

of goods. In this way, distribution logistics has also been influenced.244 

Basically, there are two main maneuvers that have radicalized the participation of 

interconnectivity in the sector. First of all, as already explained, production and timing must 

be respected in order that transport does not create slowdowns in the sale of medical 

products. Not only because it would cause inconvenience to company trade, but also 

because it would endanger the lives of patients awaiting the supply of medicines. 

(Campanella L., 2018)245  

Secondly, the so-called "serialization" is one of the most delicate phases to which this 

progressive revolution has brought: this provision is committed to generating the product in 

assorted quantities, monitoring the transport and the transfer to the buyer, thus controlling 

                                                           
242 Lucchini C., 2018, Pharma 4.0: potenzialità e peculiarità, Notiziario Chimico Farmaceutico 
https://www.notiziariochimicofarmaceutico.it/2018/10/17/pharma-4-0-potenzialita-e-peculiarita/ 
243 Lucchini C., 2018, Pharma 4.0: potenzialità e peculiarità, Notiziario Chimico Farmaceutico 
https://www.notiziariochimicofarmaceutico.it/2018/10/17/pharma-4-0-potenzialita-e-peculiarita/ 
244 http://intralogistica-italia.com/pharma-logistic-4-0-quali-sfide-da-affrontare-per-le-aziende-farmaceutiche/ 
245 Campanella L., 2018, Industria 4.0 e farmaceutica: innovazioni e direttrici di una nuova concezione 
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the whole time interval since the drug is still powder until it is sold to the final consumer. 

(Campanella L., 2018)246  

As shown in the table below, Italy has been the country that has benefited the most 

from technical development so that, in 2018, it overcame Germany, taking away its 

leadership in pharmaceutical production. (Farmindustria, 2018)247  

 

 

 

 

 

 

 

 

 

 

In the present days, augmented reality, 3D printers and other devices are present in 

more than 4/5 of business equipment. (Aliverti G., 2018)248 In order to keep this record tight, 

the interconnection systems used in Italy are considerably sophisticated, but the most 

important remains the MES: the production management system that marks the merger of 

all the machines. (Saporiti R., 2018)249 Even if the use of these interactive systems could 

suggest a repercussion on the human factor, leading to a reduction in the need for 

manpower, actually the organizational apparatus is only rearranged, leading to the loss or  

 

                                                           
246 Campanella L., 2018, Industria 4.0 e farmaceutica: innovazioni e direttrici di una nuova concezione 
247 Farmindustria, 2018, Indicatori Farmaceutici 
248 Aliverti G., Pharma 4.0, a metà del guado 
https://www.zerounoweb.it/tecnologie-di-riferimento/pharma-4-0-a-meta-del-guado/ 
249 Saporiti R., 2018, L’industria farmaceutica italiana è pronta per il 4.0? La risposta è quasi 
https://www.wired.it/scienza/medicina/2018/05/08/industria-farmaceutica-italiana/ 

Figure 28- Value of pharmaceutical production in EU 
Source: Farmindustria, 2018, Indicatori Farmaceutici 
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decrease of certain work tasks but, at the same time, to the birth of new ones. (Pappagallo 

A., 2017)250 Increasing the quality of drugs and, at the same time, enriching and increasing 

the technical knowledge of staff is the main goal of this Pharma 4.0. (Scotti M., 2018)251  

4.2.2. Data Analysis252 

Approximately, the labor demand of the Pharmaceutical sector for trades deriving 

from ICT continues to be very high, especially for those with managerial duties. Despite this, 

among the qualifications analyzed, some of them have not yet established themselves within 

the sectors under examination, probably for logistical reasons or because the presence of 

that specific figure in that particular sector is not necessary. 

The qualifications that have the highest demand are: 

 Project Manager in the UK (with a number of requests equal to 748, of which 

602 require average experience and the remaining require medium-high 

experience); 

 Project Manager in France (with a number of job applications equal to 102, of 

which 84 require average experience and 18 requests require a high level of 

experience); 

 Account Manager in Portugal (despite only 4 requests, of which only one with 

a high level of experience); 

 Project Manager in Italy (with 45 job applications, 27 of which require 

medium and 18 medium-high education); 

 In Germany, the highest demand is for the Account Manager (with 251 

requests against 210 for the Project Manager). 

The data that catches the eye after this first observation is that the Project Manager 

occupies an extremely important role in the Pharmaceutical field since in almost all the 

states taken into account there is a very high demand for this figure. Despite this, the 

                                                           
250 Pappagallo A., 2017, Industria 4.0: quali sfide per la farmaceutica? 
http://nuvola.corriere.it/2017/07/23/industria-4-0-quali-sfide-per-la-farmaceutica/ 
251 Scotti M., 2018, ABB: verso Pharma 4.0, Industria Italiana, analisi e news su Economia reale, innovazioni, 
digital transformation 
https://www.industriaitaliana.it/abb-verso-pharma-4-0/ 
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differences between countries are very clear: for example, in the UK the job applications for 

the Project Manager is 3 times greater than in Germany, 7 times greater than in France and 

14 times greater than in Italy. 

From this chart, we can deduce that the most used ICT figure, in the Pharmaceutical 

sector is he Project Manager  . 

On the other hand, the job title with the lowest request is the Database 

Administrator in Germany and UK and the System Architect in France and Italy. A different 

situation is experienced in Portugal. In this country, almost no professional figures among 

those listed have developed. Database Administrator, Developer, ICT Consultant, Project 

Manager and System Architect do not submit applications. 

Analyzing each title, the deductions drawn are very interesting: 

 Account Manager: the highest demand for this professional figure is in the UK 

(with 467 requests) even if it is a very sought-after figure also in Germany 

(with 251 requests). Moderate demand  in Italy and France, almost non-

existent in Portugal; 

 Business Analyst: the need for this professional figure is still low on average in 

Europe. In fact, the only country that has an acceptable demand for the 

Business Analyst is the UK with 121 job applications. The remaining countries 

have a slow progress in the use of these figures in the Chemical-

Pharmaceutical field, in particular in Italy and in Portugal. Better France and 

Germany. 

 Database Administrator: the Database administrator is a particular job title 

because it has not yet found any room for growth in Europe. Looking at the 

research figures, its demand is almost nonexistent in Portugal, France, Italy, in 

the UK and Germany. Interesting is the fact that even in the countries with a 

greater claim of qualified ICT personnel, the Database Administrator is still an 

unexplored figure. 

 Developer: despite what it has just been described for the Database 

Administrator, the Developer has a high demand in the UK, even exceeding 
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the need. Except for the UK, the demand situation is moderate in Italy, France 

and Germany and non-existent in Portugal. 

 Digital Media Specialist: the analysis is similar to the previous professional 

titles: in addition to the strong demand in UK, there is a good demand in 

Germany (54 ads, 18 of which require medium-high skill) and a lower demand 

appears in Italy (9 ads) and in France (4 ads). 

 ICT Consultant: in this case, the ICT Consultant operates more in German 

companies, with 47 job requests, rather than in the UK, which stops at 32 job 

requests). 

 Project Manager: as noted at the beginning, the Project Manager is a sought-

after professional in the technological field and the data confirm this. 748 

requests in the UK, 210 in Germany, 102 in France and finally 45 in Italy. It is 

curious to note that there is no announcement in Portugal. 

 System Analyst: in France, Italy and Portugal, job applications are void. Little 

more, however, in Germany and UK (respectively 3 and 9 requests). 

A synthetic comparison between the same professional figures in the automotive 

sector and the Chemical-Pharmaceutical sector is necessary. By comparing them, it is easy to 

see how the activity of the Project Manager in the UK is more intense in the Automotive 

sector rather than in the Pharmaceutical one. In France, on the contrary, we can record 

exactly the opposite, since the PM's job is more practiced in the Pharmaceutical sector. 

Another value that stands out is the figure of the Developer: while in Portugal, he/she has a 

very high demand in the automotive sector, he/she has no job applications recorded in the 

Pharmaceutical sector. Therefore, we cans deduce that the Portuguese Pharmaceutical 

sector has a net delay in ICT technology. 

In conclusion, through these job applications it is possible to establish the intensity 

and frequency of the ICT activity within the Chemical-Pharmaceutical sector for each job 

title. 

Starting from the UK, the most used job title is the Project Manager and then, in 

descending order of activity demand, Account Manager, Developer, Digital Media Specialist, 

Business Analyst, ICT Consultant, System Architect and Database Administrator. 
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In France, the most requested job title is, as in UK, the Project Manager and then 

follow in descending order: Developer, Account Manager, Business Analyst, Digital Media 

Specialist, ICT Consultant, Database Administrator and System Architect. 

In Portugal, the most sought-after figure is the Account Manager; followed by the 

Business Analyst and the Digital Media Specialist. The other professional profiles are not 

requested. 

In Italy, the Project Manager is the most requested professional profile; and then 

follow in descending order the Account Manager, Developer, Digital Media Specialist, 

Business Analyst, Database Administrator, ICT Consultant and finally the System Architect.  

In Germany, the most searched job title is the Account Manager, followed in 

descending order by: Project Manager, Developer, Digital Media Specialist, ICT Consultant, 

Business Analyst, System Architect and Database Administrator. 

4.3. Electronic Sector 

4.3.1. Description 

As the two previous industries analysed, the Electronic industry also broadens its 

horizons, investing in new directions conveyed by consumer demand. The electronic market 

alters its management habits clearly. The European electronics market occupies a good 

position in terms of production; in fact, from 2007 to 2015, European production generated 

more than 5 million euros, almost 25% of total electronic production worldwide. (ANIE 

Federazione, 2016)253  

The creation of new assets, the development of new interactive technologies and 

new logics of creation, distribution and collection of data and values are the three company 

components in which we can record the changes caused by the Internet of Things. In 

particular, the method of acquiring information and the period in which it is formulated is 

the key element of innovation that distinguishes electronics. (Brand T., 2017)254 In recent 

                                                           
253 ANIE Federazione, 2016, DATI di SETTORE dell’INDUSTRIA ELETTROTECNICA ed ELETTRONICA ITALIANA 2015 
254 Brand T., 2017, How importanti s Industry 4.0 for the Electronics Industry? , Analog Devices 
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years, the cell connecting the real world from the virtual world (the so-called sensor node) 

captured data from the outside world and forwarded them directly into the internal cloud of 

the system where they were analyzed, processed and transformed into information. 

However, the difficult data collection due to a very chaotic external environment has 

challenged the compactness and efficiency of the electronic chain and the electronic 

engineers have decided to change the trend. (Brand T., 2017)255 In this way, the data is 

processed, interpreted and transformed into information already in the sensor node and, 

only later, the information is connected to the cloud and transferred to the platform, where 

they only need to be analysed. The premature digitalization 4.0 enters the scene right now, 

as the industrial designer has the fundamental task of automating this process. As a result, 

these intermediate devices are daily reviewed and implemented to ensure that a pure 

connection is achieved. (Brand T., 2017)256  

4.3.2. Data Analysis257 

The last sector of the three directly influenced by digitalization is the sector limited to 

the electronics field. Based on the data obtained from the research, I can say that the 

development in terms of labor demand achieved by the Electronics Industry is clearly a 

success. With the exception of some countries and some job titles, the requests for 4.0 jobs 

are summarily high. 

Job titles with the highest number of applications in the electronics sector are: 

 Account Manager in the UK (with a request equal to 755 job applications, of 

which 213 require medium-high experience and two thirds require average 

experience); 

 

                                                                                                                                                                                     
https://www.analog.com/en/technical-articles/how-important-is-industry-4-0-for-the-electronics-
industry.html 
255 Brand T., 2017, How importanti s Industry 4.0 for the Electronics Industry? , Analog Devices 
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industry.html 
256 Brand T., 2017, How importanti s Industry 4.0 for the Electronics Industry? , Analog Devices 
https://www.analog.com/en/technical-articles/how-important-is-industry-4-0-for-the-electronics-
industry.html 
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 Project Manager in France, with a number of job applications of 75 and 

almost half of it requires a medium-high experience in the field. With this data 

it is possible to deduce that the Project Manager must be adequately trained 

in this working area, in order to correctly and effectively cover his/her role; 

 Developer in Portugal (with a request for 70 ads including 56 with an average 

experience and 14 with a medium-high experience); 

 Italy also sees the Developer at the top, with 113 requests, of which only 32 

are required for a medium-high level practice period, while for the remaining 

ones a medium preparation is sufficient); 

 In Germany, the Project Manager reaches very high levels, since the number 

of applications are 2384, even if only 177 figures need medium-high 

preparation. 

The distinctiveness of this sector is clearly visible in the figure of the System 

Architect, which has values clearly higher than all the other sectors. Only the Automotive 

Sector has equivalent values to it (despite the demands in Germany is higher in the Electrical 

sector than in the automotive sector). Furthermore, the requests for the Project Manager in 

the Electrical Industry are the highest among all the requests analyzed until now and this 

highlights the importance of this figure within the company. Conversely, the job title with 

the lowest demand is Database Administrator in UK, Germany and France and the System 

Analyst in Italy and Portugal. 

Here below a numerical summary, that will show the different development of each 

job title within the European territory: 

 Account Manager: the highest demand is in Germany (978 job applications), 

while the lowest demand is in Portugal (with only one job request). Mediocre 

requests for France and Italy. Demand in the UK is high; 

 Business Analyst: with an average of 233 applications, Germany wins the 

record with the highest demand; on the other hand, Portugal and France have 

the lowest demand in the sector with only eight requests. Italy has a low 

demand, with 21 jobs in total. UK raise a bit the average. The requests for 

industry analysts are 112 requests; 
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 Database Administrator: among the job titles analyzed, the Database 

Administrator is the one with the lowest values with 13 requests in the UK, 0 

in France, 3 in Italy and Germany, 2 in Portugal. In this sector, the Database 

Administrator is a figure that is not yet much sought after; 

 Developer: the greater demand for this job title is requested in the UK (529), 

while the country with the lowest number of requests in the sector is France. 

Excellent demand in the other three countries, especially in Germany. All sum 

up, the Developer is a job title quite required in the Electronics field more or 

less in all countries; 

 Digital Media Specialist: the analysis is similar to the Developer (with the 

exception of Portugal), with a strong demand in Germany (227 requests). 

There is an excellent demand also from the UK (205 advertisements of which 

48 require medium-high skill), a lower request appears in France (14 ads) and 

in Italy (12 ads). Almost non-existent requests in Portugal (one ad only); 

 ICT Consultant: surprisingly, the ICT Consultant reaches a very high demand 

(based on the data analyzed so far) considered that it is a professional figure 

not yet well established in the various sectors. It operates more in German 

companies, with 377 job requests. After Germany, the UK has the highest 

demand (with 26 requests), while France, Italy and Portugal are respectively 

stopping at 3 and 2 job applications; 

 Project Manager: among all the European job titles in the Electronics sector, it 

is the one with the greatest work request. This number is very impressive: 

2384 requests, of which 177 demand a medium-high experience. This means 

that the professional figure can be fundamental in the Germany. The lowest 

value is reached in Portugal, with a number of job applications equal to 19. 

High demand in the UK and mediocre in Italy and France; 

 System Architect: it is recorded a very low demand in the Electronics field 

compared to the other job titles. However, in Germany, the job applications 

are 172. Job requests in Portugal are void. 
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In conclusion, through the number of these job applications it is possible to establish 

the intensity and frequency of the ICT activity within the Electronics sector for each job title. 

Starting from the UK, the most used ICT job title is the Account Manager. Next, in 

descending order: Project Manager, Developer, Digital Media Specialist, Business Analyst, 

ICT Consultant, System Architect and finally Database Administrator. 

In France, the most used ICT job title is the Project Manager. Following in descending 

order: Developer, Account Manager, Digital Media Specialist, Business Analyst, ICT 

Consultant, System Architect, and Database Administrator. 

In Portugal, the most used ICT job title is the Developer. Next, in descending order: 

Project Manager, Business Analyst, Database Administrator and ICT Consultant, Digital 

Media Specialist and Account Manager, System Architect. 

In Italy, the most used ICT job title is the Developer. Next, in descending order: 

Project Manager, Account Manager, Business Analyst, Digital Media Specialist, ICT 

Consultant and Database Administrator, System Architect. 

Finally, in Germany, the most widely employed ICT job title in the sector is the Project 

Manager. Next, in descending order: Account Manager, ICT Consultant, Developer, Business 

Analyst, Digital Media Specialist, System Architect and Database Administrator. 

4.4. Fashion Sector 

4.4.1. Description 

After examining the major receptors of the so-called "Industry of Things"258, it is 

necessary to explore two further areas that, if on the one hand may be foreign and distant 

from digitization, on the other hand they are not at all. The first sector that we are going to 

observe is the Fashion sector. The fashion system consists of a very large set of activities. 

The starting point is the recovery of the textile material, the processing of the latter through 

                                                           
258 https://www.industry-of-things.de/ 
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specialized machinery, the creation of clothes and the delivery to the distribution channels 

for sale to the final consumer. (Stengg W., 2011)259  

Nowadays, the European Fashion market is a growing market. In fact, after the years 

of decline caused by the economic crisis, Fashion is slowly re-emerging. For this reason, 

compared to 2017, this sector showed an increase that goes from 2.5% to 3.5%, a value that 

is three times the one obtained in 2016.260 As we can see from the chart below, Europe is an 

important producer and exporter of textile products not only in Europe but also in the world. 

Countries such as Italy, France, Germany, Spain, Portugal and Belgium are among the most 

relevant. (EURATEX, 2015)261  

 

In 2017, the Fashion market has opened access to a number of employees equal to 

almost 120 thousand people. (AICA, Anitec-Assinform, Assintel and Assinter, 2018)262  

 
                                                           
259 Stengg W., 2011, The textile and clothing industry in the EU - A survey, Enterprise Papers No 2 – 2001 
260 http://www.affaritaliani.it/economia/moda-effetto-mercati-emergenti-nel-2018-industria-in-crescita-del-3-
5-4-5-513345.html 
261 Euratex, 2015, Annual Report 
262 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali 2018 

Figure 29-TOP 10 EU producers of Fashion and Textile goods 
Source: EURATEX, 2015, Annual Report 
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On average, in addition to the digital textile field that requires a certain technical knowledge 

in depth, the training scenario is quite diversified: according to an Excelsior survey, among 

almost the 120 thousand people only the 4% has a degree; the 33% completed the studies at 

high school, 26% completed the studies at professional institutes and instead the remaining 

37% (more than one third of the incoming individuals) did not hold any diploma, either 

professional or of high school. An explanation of this phenomenon lies in the fact that, 

probably, for some of the functions that the employees have to do in the field of fashion, it is 

not required to possess digital skills. In fact, more than half of incoming employees perform 

tasks in which digital skills are considered useless. (AICA, Anitec-Assinform, Assintel and 

Assinter, 2018)263  

Certainly, in the field of Fashion, digital skills and professional qualifications are 

directly proportional: greater is the professional knowledge required by the position 

occupied, greater and "more complete" must be the qualification held. Industries rely, in 

most cases, on external consultants. A fixed part-time figure with specific technical qualities 

would be sought in replacement of the external consultant. (AICA, Anitec-Assinform, Assintel 

and Assinter, 2018)264  

An element that has induced the change in the clothing market is the use of social 

networks, the so-called influencers, of those characters that suggest the mentality and 

inexorably change the purchasing trends. Through these platforms, brands advertise their 

products, renouncing the use of other media. (AICA, Anitec-Assinform, Assintel and Assinter, 

2018)265  

4.4.2. Data Analysis266 

Compared to the three fields just considered, the demand for work in the Fashion 

sector for trades deriving from ICT is much narrower, probably because, in my opinion, the 

character of this type of industry has a manufacturing nature and therefore there it will be a 

different management and use of the effects of Industry 4.0. Despite this, among the 

                                                           
263 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali 2018 
264 AICA, Anitec-Assinform, Assintel and Assinter, 2018, Osservatorio delle competenze digitali 2018 
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qualifications analyzed, some of them have become overwhelmingly established within the 

sector in question, as can be seen from the data collected. 

The qualifications that have the highest demand are: 

 Digital Media Specialist in the UK (with a number of requests equal to 258, of 

which 156 require average experience and the remaining require medium-

high experience); 

 In France still stands out the Digital Media Specialist (with a number of job 

applications equal to 27 of which 19 require average experience and 8 

requests require a high level of experience); 

 In Portugal, the Digital Media Specialist still stands out (despite only 6 

requests, of which only one with a high level of experience); 

 Developer in the Italy (with 16 job applications, of which 10 require medium 

and 6 medium-high training); 

 In Germany, the largest demand is still for the Developer (with 64 requests). 

As I mentioned earlier, the data that catches one's eye after this first observation is 

that there are many jobs that have not yet found their own space in the Fashion field. This 

involves a low (if not non-existent) performance of ICT employees. 

For this reason, job titles with no requests are several in this case: the Database 

Administrator in UK, France, Portugal, Italy and Germany; System Architect in France, 

Portugal, Italy and Germany; ICT Consultant in Italy and Portugal. An extreme situation is the 

one experienced by Portugal because in this country, almost no professional figure among 

those listed has developed. Account Manager, Business Analyst, Database Administrator, ICT 

Consultant and System Architect do not submit applications. 

Analyzing each title, the deductions drawn are very interesting: 

 Account Manager: the highest demand for this professional figure is in the UK 

(with 214 requests). Moderate demand for work in Italy and France, non-

existent in Portugal; 

 Business Analyst: based on the data entered, the need for this professional 

figure is still low on average in Europe. For this reason, there were no huge 
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numbers of requests; the only country that has an acceptable application 

record for the Business Analyst is the UK with 67 job applications. The 

remaining countries have a slow progress in the use of these tasks in the field 

of Fashion, particularly in Italy, France and Portugal. Greater demand in 

Germany; 

 Database Administrator: Looking at the research figures, its demand is 

completely inexistent in Portugal, France, Italy, the UK and Germany. The 

peculiar fact is that even in the countries with a greater claim of qualified ICT 

personnel, the Database Administrator is still an unexplored figure; 

 Developer: Despite what it has just been described for the Database 

Administrator, the Developer has an acceptable demand in almost all 

countries. In fact, the demand situation is moderate in the UK, Italy, France 

and Germany and almost non-existent in Portugal; 

 Digital Media Specialist: the analysis is similar to the one made for the 

Account Manager, that is, in addition to the strong request in the UK (258 

requests), there is a fair demand in Germany (62 ads of which 10 require a 

medium skill -high), a lower request appears in France (27 listings), in Italy (13 

ads) and in Portugal (6 ads); 

 ICT Consultant: in this context, the ICT Consultant operates little. The UK is the 

country with the higher demand and it has 16 job applications. Non-existent 

in Portugal and Italy, almost non-existent in Germany and France (4 and 1 

requests respectively); 

 Project Manager: although there are no high peaks, the Project Manager is a 

highly demanded figure in the UK, with 123 job applications for which a 

medium-high skill is required for a third party. Moderate the demand in other 

areas. 

 System Analyst: in Germany, France, Italy and Portugal, job applications are 

void. 

A comparison between the professional figures involved in the three sectors directly 

affected by the digitalization (Automotive, Chemical-Pharmaceutical and Electronic sectors) 

and the Fashion sector, which seems to be distant from the effects of the 4.0 Industry, is 
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necessary. From this analysis, a detail in particular stands out: the Digital Media Specialist is 

the professional figure most used in the Fashion industry and, compared to the Digital Media 

Specialists in all the other sectors, the demand remains one of the highest. 

In conclusion, through these job applications it is possible to establish the intensity 

and frequency of ICT activity within the Fashion sector for each job title. 

Starting from the UK, the most used job title is the Digital Media Specialist. Following 

in descending order of activity demand we find: Account Manager, Project Manager, 

Developer, Business Analyst, ICT Consultant, System Architect and Database Administrator. 

In France, the most requested job title is, as in the UK, the Digital Media Specialist 

and follow in a descending order the Project Manager, Developer, Account Manager, 

Business Analyst, ICT Consultant, Database Administrator, System Architect. 

In Portugal, the most sought-after figure is the Digital Media Specialist; follow the 

Developer and Project Manager. The other professional profiles are not requested. 

In Italy, the Developer is the most requested professional profile; following in a 

descending order, we find: Project Manager, Digital Media Specialist, Account Manager, 

Business Analyst. The other professional profiles of Database Administrator, ICT Consultant 

and System Architect are not requested. 

In Germany, the most wanted job title is the Developer, followed by the Digital Media 

Specialist, Account Manager, Business Analyst, Project Manager, and ICT Consultant. The 

System Architect and Database Administrator are not requested. 

4.5. Food & Beverage Sector 

4.5.1. Description 

The other sector apparently distant from digitization is the Food and Beverage sector. 

This sector has a very marked influence on the direct consumer, much more than the other 

sectors. In this field, as in the previous one, companies need to develop the creativity of the 
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staff because the buyers are always looking for new culinary emotions, new specialties and 

new experiences.267 (Yates D.,  Jodlowski S., Court Y., 2017) 

In fact,, the phenomenon of exporting the products abroad is very frequent, 

especially in Europe, which identifies the American market as its first target market.268 

(Methodological Centre for Vocational Education and Training, 2008) 

4.5.2. Data Analysis269 

The last sector of the five sectors in question is the one limited to the field of 

nutrition. Like the Fashion industry, the Food sector has not been directly affected by the 

Industry 4.0 but has had indirect effects that have affected the professions, transforming 

them and directing them to new forms of digitization. 

The job titles with a high demand in the Food sector are: 

 Account Managers in the UK (with a very high demand of 1029 job 

applications, of which 176 require medium-high experience and the remaining 

average experience, in order to cover correctly and effectively his role); 

 in France, the Account Manager stands out with a number (albeit content) of 

job applications equal to 60, of which 50 requests require a medium-high 

experience in the field; 

 in Portugal, Account Manager and Developer together (both with a request of 

5 ads, all of which require an average experience); 

 Account Manager in Italy, with 30 requests (a medium-high level is requested 

for 14 requests while for the remaining ones a medium preparation is 

sufficient); 

 In Germany, the Project Manager reaches, compared to other sectors, 

mediocre levels, since the number of applications is only 54 , of which only 5 

require a medium-high preparation, while for the remaining ones an average 

preparation is sufficient. 

                                                           
267 Yates D.,  Jodlowski S., Court Y., 2017, THE GLOBAL FOOD & BEVERAGE MARKET - What’s on the Menu? 
268 Methodological Centre for Vocational Education and Training, 2008, Study of Food Products and Beverages 
Industry - Research report on skill needs 
269 Appendix 



113 
 

The distinctiveness of this sector is clearly visible in the study of two professional 

figures. The first particular job title is the Project Manager that, compared to other sectors, 

sees a smaller demand. Compared to the sectors directly influenced by the 4.0 Industry, no 

countries have a high number of requests for this figure (despite the fact that the Fashion 

sector has even less). The second professional title taken into consideration is the Account 

Manager. Although the sector is supposed to be not directly affected by Industry 4.0, the 

demand for this professional figure is greater in this sector than in the Electronics and 

chemical-pharmaceutical sectors. 

In contrast, the job title with the lowest demand is the System Architect in UK, 

Portugal, Italy and Germany; the Database Administrator in France, Portugal, Italy, Germany; 

the ICT Consultant in Italy and Business Analyst in Portugal. 

Here below a numerical summary, that will show the different development of each 

job title within the European territory: 

 Account Manager: the highest demand is demanded in the UK (1029 job 

applications), while the lowest demand is in Portugal (with only five job 

applications). Mediocre requests in France and Italy. Germany is slightly 

higher; 

 Business Analyst: with an average of 164 applications, the UK records the 

greater demand; on the other hand, Portugal does not have job applications 

for this sector. Italy has a low demand, where there are six jobs in total. 

Mediocre values for France and Germany; 

 Database Administrator: among all the job titles analyzed, the Database 

Administrator is the one with the lowest values with zero job requests in Italy, 

Germany, France and Portugal and only one in the UK. In this sector, the 

Database Administrator is not yet much sought after; 

 Developer: the greatest demand for this job title is in the UK (89), whereas 

Portugal records the lowest demand. A low demand is also in Germany, Italy 

and Portugal. Mediocre in France; 

 Digital Media Specialist: as in the Fashion industry, the Digital Media Specialist 

has achieved great success among companies in this field. In fact, the job 
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demand in the UK reaches 445 ads, so far, the highest number in the UK 

among all the other sectors analyzed. Lower requests in France, Italy and 

Germany. Almost non-existent requests in Portugal (one ad only); 

 ICT Consultant: a good number of requests is recorded in Germany and UK (45 

and 21 ads respectively). Job requests in France and Portugal are significantly 

lower. In Italy, there are no job applications for the ICT Consultant; 

 Project Manager: the Project Manager is a highly demanded figure in the UK, 

with 264 job applications (107 require medium-high skills). Moderate demand 

for other areas with the exception of Portugal which has a very low demand 

(2 ads); 

 System Analyst: in Germany, UK, Italy and Portugal, job applications are void. 

In conclusion, through these job applications it is possible to establish the intensity 

and frequency of the ICT activity within the Food sector for each job title.  

Starting from the UK, the most used ICT job title is the Account Manager. Next, in 

descending order: Digital Media Specialist, Project Manager, Business Analyst, Developer, 

ICT Consultant, Database Administrator and System Architect. 

In France, the most used ICT job title is the Account Manager. Followed in descending 

order by: Developer, Project Manager, Business Analyst, Digital Media Specialist, ICT 

Consultant, System Architect and Database Administrator. 

In Portugal, the most used ICT job titles are the Developer and the Account Manager. 

Next, in descending order: Project Manager, ICT Consultant and Digital Media Specialist. The 

other figures do not carry out activities in this sector. 

In Italy, the most used ICT job title is the Account Manager. Next, in descending 

order: Project Manager, Digital Media Specialist, Developer and Business Analyst. The other 

figures do not carry out activities in this sector. 

Finally, in Germany, the most employed ICT job title in the sector is the Project 

Manager. Next, in descending order: Account Manager, Digital Media Specialist, ICT 

Consultant, Business Analyst, Developer, System Architect and Database Administrator. 
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Chapter 5 

 
Digital 4.0 In New Sectors: The Case of Benvic 

Europe 

 

A case that differs from the sectors discussed above is the one of a company that 

invested a large part of its capital in digital technologies in order to consolidate the 

relationships between the company and its customers. This company is Benvic Europe, a 

multinational formed by three production plants located in Italy (Ferrara), France (Dijon) and 

Spain (Montornes) and it is the European leader in the production of PVC compounds.270 

The peculiarity of this project is that it has been realized in an industrial sector in 

which digitalization has not fully attacked and technological tools are not so advanced.271 

In 2018, I have been chosen to do a university internship in this multinational, 

precisely at the Chevigny-Saint-Saveur headquarters in Dijon, France. In addition to a general 

understanding on the company's purpose, on the internal organization and commercial 

management, on the methods of production of polymers with attached patrolling in the 

industry, the sector managers updated me on the various actions that Benvic, through use of 

innovative technologies, aims to accomplish throughout the European production complex. 

The digital transformation process that has taken place (and still taking place) is 

mainly focused on the production area. There is a substantial change in the polymer 

manufacturing system that develops into a complete automation procedure, managed 

directly by a particular software.272 (Zuppiroli F., 2017) The Industry 4.0 used in Benvic will 

directly affect the main workflow phases of the product: from the control of incoming 

                                                           
270 Https://www.ilsole24ore.com/art/finanza-e-mercati/2018-01-19/debutto-investindustrial--francia-rilevata-
benvic-084751.shtml?uuid=AE4kL2kD 
271 Https://www.tgcom24.mediaset.it/economia/industria-4-0-i-settori-dove-le-imprese-che-investono-sono-
di-piu_3083832-201702a.shtml 
 
272 Zuppiroli F., 2017, Mezzo secolo di polimeri e mescole – Tecnologia al servizio della qualità, il Resto del 
Carlino 

https://www.ilsole24ore.com/art/finanza-e-mercati/2018-01-19/debutto-investindustrial--francia-rilevata-benvic-084751.shtml?uuid=AE4kL2kD
https://www.ilsole24ore.com/art/finanza-e-mercati/2018-01-19/debutto-investindustrial--francia-rilevata-benvic-084751.shtml?uuid=AE4kL2kD
https://www.tgcom24.mediaset.it/economia/industria-4-0-i-settori-dove-le-imprese-che-investono-sono-di-piu_3083832-201702a.shtml
https://www.tgcom24.mediaset.it/economia/industria-4-0-i-settori-dove-le-imprese-che-investono-sono-di-piu_3083832-201702a.shtml
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materials, to their identification in the warehouse, up to the automation of the production 

process, the manufacture of the product is managed directly by a software, which monitors 

and records all the phases of the production cycle.273 (Zuppiroli F., 2017) 

Furthermore, by abandoning a manual management system and a wired data 

management network, digitization in Benvic involves the origin of a total Wi-Fi coverage 

system in the production plant for the transmission of bar code data that identify all the 

equipment of the material lines and the packaging of the finished products. (Zuppiroli F., 

2017)274  

As explained by the Managing Director of Benvic Europe Italy, in 2017 an amount of 

250.000 euros was invested for the installation of the network mechanism and, based on an 

initial impact, the results obtained are positive and in line with the set goals. (Zuppiroli F., 

2017)275  

The aim is to increase customer loyalty by reducing delivery times and guaranteeing a 

high quality product. A further company implementation concerns the creation of 3D prints, 

thanks to which new generation polymers can be designed and created in an eco-sustainable 

manner and with greater long-term resistance characteristics. This project will be facilitated 

by the presence of the network system being installed. (Zuppiroli F., 2017)276  

In turn, the innovative results obtained will lead to the need of further initiatives. 

They will allow a greater thrust of expansion towards foreign markets through a better 

physical appearance of PVC, a study on energy saving, the use of mixtures of products with a 

high efficiency and effectiveness, products used for better noise isolation.277 

                                                           
273 Zuppiroli F., 2017, Mezzo secolo di polimeri e mescole – Tecnologia al servizio della qualità, il Resto del 
Carlino 
274 Zuppiroli F., 2017, Mezzo secolo di polimeri e mescole – Tecnologia al servizio della qualità, il Resto del 
Carlino 
275 Zuppiroli F., 2017, Mezzo secolo di polimeri e mescole – Tecnologia al servizio della qualità, il Resto del 
Carlino 
276 Zuppiroli F., 2017, Mezzo secolo di polimeri e mescole – Tecnologia al servizio della qualità, il Resto del 
Carlino 
277 http://www.benvic.com/it/2018/08/28/notizie-2018/ 

http://www.benvic.com/it/2018/08/28/notizie-2018/
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The impact on staff will be exalted. A higher preparation is necessary in order to 

interact correctly with the new system and sector operators must create new qualities in 

order to survive the removal of a manual system. (Zuppiroli F., 2017)278  

What I assumed after a conversation I had with various business managers, is that 

probably many professionals will be remodeled and some of them will disappear, giving way 

to new subjects with a training more suited to collide effectively with a management system 

totally reconfigured. In this way, they will adapt to the process rhythms placed by the 

system, with the ability to intervene immediately in case of production anomalies or 

problems in the systems. 

  

                                                           
278 Zuppiroli F., 2017, Mezzo secolo di polimeri e mescole – Tecnologia al servizio della qualità, il Resto del 
Carlino 
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CONCLUSION 

The study of this phenomenon attempts to clarify the doubts deriving from an 

unclear idea of what digital has brought to the world of work and to the professional figures. 

The questions we tried to give a clear and comprehensive answer were multiple: what is the 

correct definition of Industry 4.0? What is a job title? Which are the new job titles that were 

born with the discovery of Industry 4.0? What is the approach they adopt in different sectors 

and what is the elasticity of the activity of each job title within each sector? The results of 

my research show how differently people can see a phenomenon that has no contours, no 

"labels" and that has been fed through the use of immaterial objects made virtual. Show 

how it has evolved and how it has changed according to the sector. First of all, I obtained a 

first result by comparing various definitions of Industry 4.0. Based on the information I 

extrapolated, the experience that each worker has, has an influence on the definition of 

Industry 4.0. In fact, some scholars believe that Industry 4.0 is a bearer of positive values, of 

improvements, of progress, of novelty, while others see this phenomenon as destructive, 

confused and expensive that complicates life rather than improving it. Others think that 4.0 

Industry is useful for the interconnection between companies and nothing more. Therefore, 

according to my point of view, there is no correct definition. -They are all appropriate. What 

makes the difference and explains Industry 4.0 is the use that is made of it. The second 

result  achieved was a range of job titles’ definitions. Some people believe that job titles are 

positions occupied by individuals in a given work context; others believe that job titles 

represent a set of skills, as expression of the culture of a team and a means to achieve the 

economic purpose of the company. The easier vision to follow and understand is that the 

degree is a position held by an individual in the workplace. In fact, once again there is 

probably not a unified response as a job title is a qualified position occupied by a skilled and 

suitable person within a team that has developed the same type of preparation for 

economic purposes. In the second part of the thesis thanks to the comparison of several I 

was able to answer the question on what the new qualifications are. The list was broad, so I 

decided to choose 8 job titles based on the increased job demand for those specific titles. 

The ranking lists is: Account Manager, Business Analyst, Database Administrator, Developer, 

Digital Media Specialist, ICT Consultant, Project Manager and  System Architect. The final 
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result was obtained by relating job applications for each sector and job titles in five different 

countries. Actually, there are several information that can be deduced from this study. For 

example, it is possible to analise whether a job title has more demand in one country than 

another one or what is the difference in terms of demand for the same job title in one sector 

over another. The last matter I decided to explore is the intensity of the activity within each 

sector and the result will be limited to it. The following results are general results. 

In Automotive sector: Starting from the UK, the most used job title is the Project 

Manager and then, in descending order of activity demand, Account Manager, Developer, 

Digital Media Specialist, Business Analyst, ICT Consultant, System Architect and Database 

Administrator. In France, the most requested job title is, as in UK, the Project Manager and 

then follow in descending order: Developer, Account Manager, Business Analyst, Digital 

Media Specialist, ICT Consultant, Database Administrator, System Architect. In Portugal, the 

most sought-after figure is the Account Manager; followed by the Business Analyst and the 

Digital Media Specialist. The other professional profiles are not requested. In Italy, the 

Project Manager is the most requested professional profile; and then follow in descending 

order the Account Manager, Developer, Digital Media Specialist, Business Analyst, Database 

Administrator, ICT Consultant and finally the System Architect. In Germany, the most 

searched job title is the Account Manager, followed in descending order by: Project 

Manager, Developer, Digital Media Specialist, ICT Consultant, Business Analyst, System 

Architect and Database Administrator. 

In Chemical-Pharmaceutical sector: Starting from the UK, the most used job title is 

the Project Manager and then, in descending order of activity demand, Account Manager, 

Developer, Digital Media Specialist, Business Analyst, ICT Consultant, System Architect and 

Database Administrator. In France, the most requested job title is, as in UK, the Project 

Manager and then follow in descending order: Developer, Account Manager, Business 

Analyst, Digital Media Specialist, ICT Consultant, Database Administrator, System Architect. 

In Portugal, the most sought-after figure is the Account Manager; followed by the Business 

Analyst and the Digital Media Specialist. The other professional profiles are not requested. In 

Italy, the Project Manager is the most requested professional profile; and then follow in 

descending order the Account Manager, Developer, Digital Media Specialist, Business 



120 
 

Analyst, Database Administrator, ICT Consultant and finally the System Architect.  In 

Germany, the most searched job title is the Account Manager, followed in descending order 

by: Project Manager, Developer, Digital Media Specialist, ICT Consultant, Business Analyst, 

System Architect and Database Administrator. 

In the Electronics sector: starting from the UK, the most used ICT job title is the 

Account Manager. Next, in descending order: Project Manager, Developer, Digital Media 

Specialist, Business Analyst, ICT Consultant, System Architect and Database Administrator. In 

France, the most used ICT job title is the Project Manager. Next in descending order: 

Developer, Account Manager, Digital Media Specialist, Business Analyst, ICT Consultant, 

System Architect, and Database Administrator. In Portugal, the most used ICT job title is the 

Developer. Next, in descending order: Project Manager, Business Analyst, Database 

Administrator and ICT Consultant, Digital Media Specialist and Account Manager and System 

Architect. In Italy, the most used ICT job title is the Developer. Next, in descending order: 

Project Manager, Account Manager, Business Analyst, Digital Media Specialist, ICT 

Consultant Database Administrator and System Architect. Finally, in Germany, the most used 

ICT job title is the Project Manager. Next, in descending order: Account Manager, ICT 

Consultant, Developer, Business Analyst, Digital Media Specialist, System Architect and 

Database Administrator. 

In Fashion sector: Starting from the UK, the most used job title is the Digital Media 

Specialist. Following in descending order of activity demand we find: Account Manager, 

Project Manager, Developer, Business Analyst, ICT Consultant, System Architect and 

Database Administrator. In France, the most requested job titles is, as in the UK, the Digital 

Media Specialist and follow in a descending order the Project Manager, Developer, Account 

Manager, Business Analyst, ICT Consultant, Database Administrator, System Architect. In 

Portugal, the most sought-after figure is the Digital Media Specialist; follow the Developer 

and Project Manager. The other professional profiles are not requested. In Italy, the 

Developer is the most requested professional profile; following in a descending order we 

find: Project Manager, Digital Media Specialist, Account Manager, Business Analyst. The 

other professional profiles of Database Administrator, ICT Consultant and System Architect 

are not requested. In Germany, the most wanted job title is the Developer, followed by the 
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Digital Media Specialist, Account Manager, Business Analyst, Project Manager, ICT 

Consultant. The System Architect and Database Administrator are not requested. 

In the Food & Beverage sector: Starting from the UK, the most used ICT job title is the 

Account Manager. Next, in descending order: Digital Media Specialist, Project Manager, 

Business Analyst, Developer, ICT Consultant, Database Administrator and System Architect. 

In France, the most used ICT job title is the Account Manager. Next in descending order: 

Developer, Project Manager, Business Analyst, Digital Media Specialist, ICT Consultant, 

System Architect and Database Administrator. In Portugal, the most used ICT job title is the 

Developer and the Account Manager. Next, in descending order: Project Manager, ICT 

Consultant and Digital Media Specialist. The other tasks do not carry out activities in this 

sector. In Italy, the most used ICT job title is the Account Manager. Next, in descending 

order: Project Manager, Digital Media Specialist, Developer and Business Analyst. The other 

tasks do not carry out activities in this sector. Finally, in Germany, the most used ICT job title 

is the Project Manager. Next, in descending order: Account Manager, Digital Media 

Specialist, ICT Consultant, Business Analyst, Developer, System Architect and Database 

Administrator. 

A further general appraisal can be given based on the results obtained. Overall, the 

job titles that have the highest job demand are Developers, Account Managers and Project 

Managers. Job titles with a low demand (very often are absent) are Database Administrator, 

ICT Consultant and System Architect. Finally, Business Analyst and Digital Media Specialist 

present mediocre results that depend on the sector taken into consideration.   
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AUTOMOTIVE
UK FR PORT IT GER

exp.

M 1085 30 4 19 579

ACCOUNT MANAGER 1263 36 4 23 628

M/H 178 6 0 4 49

M 206 15 14 12 167

BUSINESS ANALYST 229 16 14 17 172

M/H 23 1 0 5 5

M 11 0 2 0 1

DATABASE 

ADMINISTRATOR
11 0 2 1 1

M/H 0 0 0 1 0

M 340 103 104 25 248

DEVELOPER 387 108 111 46 316

M/H 47 5 7 21 68

M 279 8 0 5 715

DIGITAL MEDIA 

SPECIALIST
342 9 0 10 765

M/H 63 1 0 5 50

M 96 3 3 11 285

ICT CONSULTANT 100 3 3 11 291

M/H 4 0 0 0 6

M 424 23 10 70 2468

PROJECT MANAGER 585 42 14 101 2589

M/H 161 19 4 31 121

M 66 12 0 2 148

SYSTEM ARCHITECT 67 14 0 2 151

M/H 1 2 0 0 3

Appendix 1- Career opportunities in the automotive industry 
Source: personal data elaboration obtained through LinkedIn  

(www.linkedin.com) 

Appendix 
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CHEMICAL-PHARMACEUTICAL

UK FR PORT IT GER

exp.

M 375 23 3 17 185

ACCOUNT MANAGER 467 31 4 28 251

M/H 92 8 1 11 66

M 107 17 2 4 27

BUSINESS ANALYST 121 22 3 8 36

M/H 14 5 1 4 9

M 1 1 0 1 1

DATABASE 

ADMINISTRATOR
1 1 0 1 1

M/H 0 0 0 0 0

M 127 34 0 16 43

DEVELOPER 191 36 0 18 58

M/H 64 2 0 2 15

M 96 0 1 7 36

DIGITAL MEDIA SPECIALIST 140 4 1 9 54

M/H 44 4 0 2 18

M 19 2 0 1 45

ICT CONSULTANT 32 2 0 1 47

M/H 13 0 0 0 2

M 602 84 0 27 154

PROJECT MANAGER 748 102 0 45 210

M/H 146 18 0 18 56

M 5 0 0 0 3

SYSTEM ARCHITECT 9 0 0 0 3

M/H 4 0 0 0 0

Appendix 2- Career opportunities in the chemical-pharmaceutical industry 
Source: personal data elaboration obtained through LinkedIn  

(www.linkedin.com) 
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ELECTRONIC
UK FR PORT IT GER

exp.

M 542 18 0 56 816

ACCOUNT 

MANAGER
755 36 1 73 978

M/H 213 18 1 17 164

M 103 5 8 19 226

BUSINESS ANALYST 108 8 8 21 233

M/H 5 3 0 2 7

M 13 0 2 1 3

DATABASE 

ADMINISTRATOR
13 0 2 3 3

M/H 0 0 0 2 0

M 421 34 56 81 287

DEVELOPER 529 45 70 113 366

M/H 108 11 14 32 79

M 157 10 0 11 195

DIGITAL MEDIA 

SPECIALIST
205 14 1 12 227

M/H 48 4 1 1 32

M 26 1 0 3 367

ICT CONSULTANT 26 3 2 3 377

M/H 0 2 2 0 10

M 517 45 13 59 2207

PROJECT MANAGER 724 75 19 103 2384

M/H 207 30 6 44 177

M 20 2 0 2 161

SYSTEM ARCHITECT 22 2 0 2 172

M/H 2 0 0 0 11

Appendix 3- Career opportunities in the electronic industry 
Source: personal data elaboration obtained through LinkedIn  

(www.linkedin.com) 
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FASHION
UK FR PORT IT GER

exp.

M 180 10 0 4 20

ACCOUNT MANAGER 214 11 0 9 32

M/H 34 1 0 5 12

M 54 5 0 8 15

BUSINESS ANALYST 67 6 0 8 19

M/H 13 1 0 0 4

M 0 0 0 0 0

DATABASE 

ADMINISTRATOR
0 0 0 0 0

M/H 0 0 0 0 0

M 62 16 1 10 55

DEVELOPER 88 19 3 16 64

M/H 26 3 2 6 9

M 156 19 3 7 52

DIGITAL MEDIA 

SPECIALIST
258 27 6 13 62

M/H 102 8 3 6 10

M 5 1 0 0 4

ICT CONSULTANT 16 1 0 0 4

M/H 11 0 0 0 0

M 83 14 0 6 14

PROJECT MANAGER 123 20 1 13 18

M/H 40 6 1 7 4

M 0 0 0 0 0

SYSTEM ARCHITECT 1 0 0 0 0

M/H 1 0 0 0 0

Appendix 4- Career opportunities in the fashion industry 
Source: personal data elaboration obtained through LinkedIn  

(www.linkedin.com) 
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  FOOD & BEVERAGE
UK FR PORT IT GER

exp.

M 853 50 5 16 35

ACCOUNT MANAGER 1029 60 5 30 51

M/H 176 10 0 14 16

M 149 21 0 3 33

BUSINESS ANALYST 164 27 0 6 35

M/H 15 6 0 3 2

M 1 0 0 0 0

DATABASE 

ADMINISTRATOR
1 0 0 0 0

M/H 0 0 0 0 0

M 62 39 5 9 13

DEVELOPER 89 47 5 11 19

M/H 27 8 0 2 6

M 325 13 0 9 41

DIGITAL MEDIA 

SPECIALIST
445 19 1 13 45

M/H 120 6 1 4 4

M 17 4 1 0 32

ICT CONSULTANT 21 4 1 0 35

M/H 4 0 0 0 3

M 157 32 2 4 49

PROJECT MANAGER 264 45 2 15 54

M/H 107 13 0 11 5

M 0 1 0 0 0

SYSTEM ARCHITECT 0 1 0 0 0

M/H 0 0 0 0 0

Appendix 5- Career opportunities in the industry of food&beverage 
Source: personal data elaboration obtained through LinkedIn  

(www.linkedin.com) 
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  UK
AUT CH-PH EL F F&B

exp.

M 1085 375 542 180 853

ACCOUNT MANAGER 1263 467 755 214 1029

M/H 178 92 213 34 176

M 206 107 103 54 149

BUSINESS ANALYST 229 121 108 67 164

M/H 23 14 5 13 15

M 11 1 13 0 1

DATABASE 

ADMINISTRATOR
11 1 13 0 1

M/H 0 0 0 0 0

M 340 127 421 62 62

DEVELOPER 387 191 529 88 89

M/H 47 64 108 26 27

M 279 96 157 156 325

DIGITAL MEDIA 

SPECIALIST
342 140 205 258 445

M/H 63 44 48 102 120

M 96 19 26 5 17

ICT CONSULTANT 100 32 26 16 21

M/H 4 13 0 11 4

M 424 602 517 83 157

PROJECT MANAGER 585 748 724 123 264

M/H 161 146 207 40 107

M 66 5 20 0 0

SYSTEM ARCHITECT 67 9 22 1 0

M/H 1 4 2 1 0

Appendix 6- Career opportunities in UK 
Source: personal data elaboration obtained through LinkedIn  

(www.linkedin.com) 
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FRANCE

AUT CH-PH EL F F&B

exp.

M 30 23 18 10 50

ACCOUNT MANAGER 36 31 36 11 60

M/H 6 8 18 1 10

M 15 17 5 5 21

BUSINESS ANALYST 16 22 8 6 27

M/H 1 5 3 1 6

M 0 1 0 0 0

DATABASE 

ADMINISTRATOR
0 1 0 0 0

M/H 0 0 0 0 0

M 103 34 34 16 39

DEVELOPER 108 36 45 19 47

M/H 5 2 11 3 8

M 8 0 10 19 13

DIGITAL MEDIA SPECIALIST 9 4 14 27 19

M/H 1 4 4 8 6

M 3 2 1 1 4

ICT CONSULTANT 3 2 3 1 4

M/H 0 0 2 0 0

M 23 84 45 14 32

PROJECT MANAGER 42 102 75 20 45

M/H 19 18 30 6 13

M 12 0 2 0 1

SYSTEM ARCHITECT 14 0 2 0 1

M/H 2 0 0 0 0

Appendix 7- Career opportunities in France 
Source: personal data elaboration obtained through LinkedIn  

(www.linkedin.com) 
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  PORTUGAL
AUT CH-PH EL F F&B

exp.

M 4 3 0 0 5

ACCOUNT MANAGER 4 4 1 0 5

M/H 0 1 1 0 0

M 14 2 8 0 0

BUSINESS ANALYST 14 3 8 0 0

M/H 0 1 0 0 0

M 2 0 2 0 0

DATABASE 

ADMINISTRATOR
2 0 2 0 0

M/H 0 0 0 0 0

M 104 0 56 1 5

DEVELOPER 111 0 70 3 5

M/H 7 0 14 2 0

M 0 1 0 3 0

DIGITAL MEDIA 

SPECIALIST
0 1 1 6 1

M/H 0 0 1 3 1

M 3 0 0 0 1

ICT CONSULTANT 3 0 2 0 1

M/H 0 0 2 0 0

M 10 0 13 0 2

PROJECT MANAGER 14 0 19 1 2

M/H 4 0 6 1 0

M 0 0 0 0 0

SYSTEM ARCHITECT 0 0 0 0 0

M/H 0 0 0 0 0

Appendix 8- Career opportunities in Portugal 
Source: personal data elaboration obtained through LinkedIn  

(www.linkedin.com) 
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ITALY

AUT CH-PH EL F F&B

exp.

M 19 17 56 4 16

ACCOUNT MANAGER 23 28 73 9 30

M/H 4 11 17 5 14

M 12 4 19 8 3

BUSINESS ANALYST 17 8 21 8 6

M/H 5 4 2 0 3

M 0 1 1 0 0

DATABASE 

ADMINISTRATOR
1 1 3 0 0

M/H 1 0 2 0 0

M 25 16 81 10 9

DEVELOPER 46 18 113 16 11

M/H 21 2 32 6 2

M 5 7 11 7 9

DIGITAL MEDIA 

SPECIALIST
10 9 12 13 13

M/H 5 2 1 6 4

M 11 1 3 0 0

ICT CONSULTANT 11 1 3 0 0

M/H 0 0 0 0 0

M 70 27 59 6 4

PROJECT MANAGER 101 45 103 13 15

M/H 31 18 44 7 11

M 2 0 2 0 0

SYSTEM ARCHITECT 2 0 2 0 0

M/H 0 0 0 0 0

Appendix 9- Career opportunities in Italy 
Source: personal data elaboration obtained through LinkedIn  

(www.linkedin.com) 
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GERMANY

AUT CH-PH EL F F&B

exp.

M 579 185 816 20 35

ACCOUNT MANAGER 628 251 978 32 51

M/H 49 66 164 12 16

M 167 27 226 15 33

BUSINESS ANALYST 172 36 233 19 35

M/H 5 9 7 4 2

M 1 1 3 0 0

DATABASE 

ADMINISTRATOR
1 1 3 0 0

M/H 0 0 0 0 0

M 248 43 287 55 13

DEVELOPER 316 58 366 64 19

M/H 68 15 79 9 6

M 715 36 195 52 41

DIGITAL MEDIA 

SPECIALIST
765 54 227 62 45

M/H 50 18 32 10 4

M 285 45 367 4 32

ICT CONSULTANT 291 47 377 4 35

M/H 6 2 10 0 3

M 2468 154 2207 14 49

PROJECT MANAGER 2589 210 2384 18 54

M/H 121 56 177 4 5

M 148 3 161 0 0

SYSTEM ARCHITECT 151 3 172 0 0

M/H 3 0 11 0 0

Appendix 10- Career opportunities in Germany 
Source: personal data elaboration obtained through LinkedIn  

(www.linkedin.com) 
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ACCOUNT MANAGER
UK FR PORT IT GER

exp.

M 1085 30 4 19 579

AUTOMOTIVE 1263 36 4 23 628

M/H 178 6 0 4 49

M 375 23 3 17 185

CHEMICAL-

PHARMACEUTICAL
467 31 4 28 251

M/H 92 8 1 11 66

M 542 18 0 56 816

ELECTRONIC 755 36 1 73 978

M/H 213 18 1 17 164

M 180 10 0 4 20

FASHION 214 11 0 9 32

M/H 34 1 0 5 12

M 853 50 5 16 35

FOOD & BEVERAGE 1029 60 5 30 51

M/H 176 10 0 14 16

Appendix 11- Career opportunities for Account Manager in different sectors 
Source: personal data elaboration obtained through LinkedIn  

(www.linkedin.com) 
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BUSINESS ANALYST
UK FR PORT IT GER

exp.

M 206 15 14 12 167

AUTOMOTIVE 229 16 14 17 172

M/H 23 1 0 5 5

M 107 17 2 4 27

CHEMICAL-

PHARMACEUTICAL
121 22 3 8 36

M/H 14 5 1 4 9

M 103 5 8 19 226

ELECTRONIC 108 8 8 21 233

M/H 5 3 0 2 7

M 54 5 0 8 15

FASHION 67 6 0 8 19

M/H 13 1 0 0 4

M 149 21 0 3 33

FOOD & BEVERAGE 164 27 0 6 35

M/H 15 6 0 3 2

Appendix 12- Career opportunities for Business Analyst in different sectors 
Source: personal data elaboration obtained through LinkedIn  

(www.linkedin.com) 
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DATABASE ADMINISTRATOR
UK FR PORT IT GER

exp.

M 11 0 2 0 1

AUTOMOTIVE 11 0 2 1 1

M/H 0 0 0 1 0

M 1 1 0 1 1

CHEMICAL-

PHARMACEUTICAL
1 1 0 1 1

M/H 0 0 0 0 0

M 13 0 2 1 3

ELECTRONIC 13 0 2 3 3

M/H 0 0 0 2 0

M 0 0 0 0 0

FASHION 0 0 0 0 0

M/H 0 0 0 0 0

M 1 0 0 0 0

FOOD & BEVERAGE 1 0 0 0 0

M/H 0 0 0 0 0

Appendix 13- Career opportunities for Database Administrator in different 
sectors 

Source: personal data elaboration obtained through LinkedIn  
(www.linkedin.com) 
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Appendix 14- Career opportunities for Developer in different sectors 
Source: personal data elaboration obtained through LinkedIn  

(www.linkedin.com) 

DEVELOPER
UK FR PORT IT GER

exp.

M 340 103 104 25 248

AUTOMOTIVE 387 108 111 46 316

M/H 47 5 7 21 68

M 127 34 0 16 43

CHEMICAL-

PHARMACEUTICAL
191 36 0 18 58

M/H 64 2 0 2 15

M 421 34 56 81 287

ELECTRONIC 529 45 70 113 366

M/H 108 11 14 32 79

M 62 16 1 10 55

FASHION 88 19 3 16 64

M/H 26 3 2 6 9

M 62 39 5 9 13

FOOD & BEVERAGE 89 47 5 11 19

M/H 27 8 0 2 6
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DIGITAL MEDIA SPECIALIST
UK FR PORT IT GER

exp.

M 279 8 0 5 715

AUTOMOTIVE 342 9 0 10 765

M/H 63 1 0 5 50

M 96 0 1 7 36

CHEMICAL-

PHARMACEUTICAL
140 4 1 9 54

M/H 44 4 0 2 18

M 157 10 0 11 195

ELECTRONIC 205 14 1 12 227

M/H 48 4 1 1 32

M 156 19 3 7 52

FASHION 258 27 6 13 62

M/H 102 8 3 6 10

M 325 13 0 9 41

FOOD & BEVERAGE 445 19 1 13 45

M/H 120 6 1 4 4

Appendix 15- Career opportunities for Digital Media Specialist in different 
sectors 

Source: personal data elaboration obtained through LinkedIn  
(www.linkedin.com) 
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ICT CONSULTANT
UK FR PORT IT GER

exp.

M 96 3 3 11 285

AUTOMOTIVE 100 3 3 11 291

M/H 4 0 0 0 6

M 19 2 0 1 45

CHEMICAL-

PHARMACEUTICAL
32 2 0 1 47

M/H 13 0 0 0 2

M 26 1 0 3 367

ELECTRONIC 26 3 2 3 377

M/H 0 2 2 0 10

M 5 1 0 0 4

FASHION 16 1 0 0 4

M/H 11 0 0 0 0

M 17 4 1 0 32

FOOD & BEVERAGE 21 4 1 0 35

M/H 4 0 0 0 3

Appendix 16- Career opportunities for ICT Consultant in different sectors 
Source: personal data elaboration obtained through LinkedIn  

(www.linkedin.com) 
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PROJECT MANAGER
UK FR PORT IT GER

exp.

M 424 23 10 70 2468

AUTOMOTIVE 585 42 14 101 2589

M/H 161 19 4 31 121

M 602 84 0 27 154

CHEMICAL-

PHARMACEUTICAL
748 102 0 45 210

M/H 146 18 0 18 56

M 517 45 13 59 2207

ELECTRONIC 724 75 19 103 2384

M/H 207 30 6 44 177

M 83 14 0 6 14

FASHION 123 20 1 13 18

M/H 40 6 1 7 4

M 157 32 2 4 49

FOOD & BEVERAGE 264 45 2 15 54

M/H 107 13 0 11 5

Appendix 17- Career opportunities for Project Manager in different sectors 
Source: personal data elaboration obtained through LinkedIn  

(www.linkedin.com) 
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SYSTEM ARCHITECT
UK FR PORT IT GER

exp.

M 66 12 0 2 148

AUTOMOTIVE 67 14 0 2 151

M/H 1 2 0 0 3

M 5 0 0 0 3

CHEMICAL-

PHARMACEUTICAL
9 0 0 0 3

M/H 4 0 0 0 0

M 20 2 0 2 161

ELECTRONIC 22 2 0 2 172

M/H 2 0 0 0 11

M 0 0 0 0 0

FASHION 1 0 0 0 0

M/H 1 0 0 0 0

M 0 1 0 0 0

FOOD & BEVERAGE 0 1 0 0 0

M/H 0 0 0 0 0

Appendix 18- Career opportunities for System Architect in different sectors 
Source: personal data elaboration obtained through LinkedIn  

(www.linkedin.com) 
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