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ABSTRACT 

 

Past technological revolutions in the last two centuries provoked an increase in the 

creation of better-quality jobs, increasing people's living standards. All in spite of the 

existing fears of workers being replaced by machines, as the ones that may exist today. 

This document is focuses on the fourth industrial revolution and analyses the current 

macroeconomic and industrial trends and the risks involved. These trends are influenced 

by the technological changes which are based on Industry 4.0. It is highlighted how 

automation and artificial intelligence will affect the labour market and its benefits.  Their 

effects will vary in the different regions and sectors, since neither all of them have the 

same capacity to be automated nor are they equally prepared. The document explains how 

to face these changes in the labour market focusing on the necessity to learn and acquire 

the skills needed for the future. As it is shown, some countries will have to make a greater 

effort for their citizens to acquire them, because at present they have those skills in 

shortage. 

 

RESUMEN 

 

Las revoluciones tecnológicas de los últimos dos siglos supusieron un aumento en la 

creación de empleos de mejor calidad, aumentando el nivel de vida de las personas. Todo 

a pesar del miedo existente a la amenaza para los trabajadores de ser reemplazados por 

máquinas, como puede ocurrir hoy en día. 

Este documento se centra en la cuarta revolución industrial y analiza las tendencias 

macroeconómicas e industriales actuales y los riesgos involucrados. Estas tendencias 

están marcadas por los cambios tecnológicos que se basan en la industria 4.0. Se destaca 

cómo la automatización y la inteligencia artificial afectarán al mercado laboral y sus 

beneficios. Sus efectos serán diferentes entre regiones y sectores, ya que no todos tienen 

la misma capacidad de ser automatizados ni estás igual de preparados. En el documento 

se explica cómo enfrentar estos cambios en el mercado laboral, con énfasis en la 

necesidad de aprender las habilidades que se necesiten para el futuro. Como se podrá ver, 

algunos países tendrán que hacer un mayor esfuerzo para que sus ciudadanos adquieran 

esas habilidades necesarias, ya que presentan escasez de ellas en la actualidad. 
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1. INTRODUCTION 

 

I found this topic very interesting since nowadays we are experiencing big changes in the 

way of working and living as a consequence of automatization.  In addition, I think that 

this situation affects everyone in a direct or indirect way, from people who are being 

trained to those who are currently working. 

With the increasing competition in the labour market, one way to be different from the 

other is to be up to date in the new skills that are more and more needed now and in the 

near future. Therefore, all firms have to be aware of this trend, as they are the most 

affected. They must plan a new way of working and teaching their workers. For students 

is very important as well, for a successful incorporation to the labour market. Teaching is 

the key, schools and universities are the first that have to adapt and reform the teaching 

methods and focus on what we are really going to need for the future. Moreover, thanks 

to technology access to education is easier for all people in the world. 

The aim of this paper is that people become aware of the changes, benefits and risks the 

automation is going to bring, in order to be prepared and trained for the future and, maybe, 

for a possible change of job. We are moving fast in terms of technology and innovation, 

but people have to keep the same rhythm, adapting to the new trends, making the most of 

them to keep improving.   

This paper is divided in 6 sections. To begin with, I show how the past technological 

changes have brought from the 1º Industrial revolution until now. Secondly, I describe 

the current macroeconomic and industry trends, with some risks that these trends could 

occasioned. Thirdly I talk about automation and Artificial Intelligence and how they are 

going to affect jobs. After that, I explain the different effects of automation in the labour 

market depending on the regions and sectors, in particular, manufactures. Then, I analyse 

which are going to be the skills required to be prepared for these labour changes and how 

these changes vary by regions. And finally, I present some brief conclusion of the whole 

research.  



 
 

2. INDUSTRIAL REVOLUTION AND LABOUR MARKET CHANGES 

 

Changes in the labour market have been constant over time. Structural changes where 

technology has caused job losses have been accompanied by the creation of a big amount 

of different jobs, activities and employment. Previous waves of automation have already 

transformed our economies and societies. Workers have progressively moved from 

agriculture to manufacturing and then to the service sector.  

Over the long term, productivity growth enabled by technology has reduced the average 

hours worked per week, allowing people to enjoy more leisure time and increasing 

employment. Average workweek has fallen by nearly 50 percent since the early 1900s, 

reflecting shorter working hours, more paid days off for personal time and vacations, and 

the recent rise of part-time work. 

As Figure 2.1 shows the employment-to-population rate in OECD countries from 1960 

to 2015. The women presence in the labour market implied a great boost in employment. 

 

Figure 2.1. Expanding employment in the era of technological innovation. 1960-2015 Employment-to-population rate in OECD 

countries. 

 
 
SOURCE: OECD (2017) 

https://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/documents/publication/wcms_534201.pdf  

 

 

The Industrial Revolution was a process of great economic and social transformations 

that began in England in the 18th 

century. Although it caused employment losses in the short run, in the long run 

IMAGE 2.2 Main technological advancement in each Industrial Revolution. 
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employment in other areas 

increased thanks to the new tasks 

created by the use of machines. 

 

In the 1º (1750-1840) and 2º 

(1880-1914) industrial revolution 

the demand for unskilled jobs 

increased. People worked 

increasingly in sectors like 

mining, manufacturing, and construction, because there was an increase in agriculture 

productivity that caused the dismissal of many workers in the sector. Image 2.2 illustrate 

the different technological advancement that characterised each revolution. 

Events as the Luddite movement, at the beginning of the 19th century, was focused on 

destroying the factory machines by which they had been replaced. Then, in the 20th 

century, social movements started, asking for less demeaning work, for better working 

conditions, and quicker wage growth. The Taylorist organization of jobs arose. It 

consisted of the division of the different tasks in the production process in order to 

increase productivity and having more control of the time spent in each task. At that 

moment, jobs were more focused on repetitive tasks, being faster. There was an increase 

in the middle-class population and a large reduction of poverty. As a consequence, in 

1960, productivity growth was the highest among advanced economies, reducing poverty 

and expanding middle class. 

The 3rd industrial revolution was based on the introduction of computers. McKinsey 

(2017a) estimates that the introduction of the personal computer has enabled the creation 

of 15.8 million net new jobs, accounting for 10 percent of employment in the USA since 

1980.  

The demand for medium and high skilled workers increased. But also, unemployment, 

caused by changes in the macroeconomic environment and slightly by automatization. 

Work processes started to change; manufacturing employment started to decrease in 

advanced economies as this sector was much more automated. But a new industry 

emerged dedicated to implementing, maintaining, and designing those computers and 

robots. 

Source: Wikipedia 

 https://es.wikipedia.org/wiki/Revoluci%C3%B3n_industrial_etapa_cuatro 

https://es.wikipedia.org/wiki/Revoluci%C3%B3n_industrial_etapa_cuatro
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The service sector assumed an important role in the 3rd industrial revolution. Business 

services, transportation, and distribution, among others, offered new jobs focused on 

better educated and trained people. Consequently, people moved from agricultural and 

industrial sectors to the service sector. 

Regarding Table 2.3, it is observed how the employment distribution by sectors has 

changed from 1850 to 2015 in the United States. The highest decrease has been in 

agricultural sector, -55.9 % and the highest increase has been in trade, + 12.8%, due to 

globalization. 

Table 2.3 Percentage of employment share change in each sector, in US (1850-2015) 

 

SOURCE: McKinsey (2017) 

https://www.mckinsey.com/featured-insights/future-of-work/five-lessons-from-history-on-ai-automation-and-employment 

 

The 4th technological revolution is giving rise to a new digital industrial technology 

known as Industry 4.0, a transformation that is powered by nine foundational technology 

advances (according to Boston Consulting Group, 2015): 

1. Autonomous robots 

2.  Simulation 

3. Horizontal and vertical system integration 
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4. Industrial Internet of things 

5. Cybersecurity 

6. The Cloud 

7. Additive manufacturing 

8. Augmented reality 

9. Big data and analytics 

 

This 4th wave of technological development offers the possibility to be connected with 

everyone, with unprecedented processing power and with unlimited storage capacity, and 

access to knowledge or information. Moreover, it has the potential to improve the quality 

of life of people and the global income level and economic growth (as Klaus Schwab said, 

Founder and Executive Chairman of the World Economic Forum 2016). 

 

3. MACROECONOMIC AND INDUSTRY TRENDS 

 

Jobs and skills are changing because of globalization, digitalization, and demographic 

changes. We are developing a knowledge based digital economy (Deakin University, 

2019). 

Macroeconomic trends are influencing the places and the way in which the production 

industries operate and, consequently, the evolution of global employment. Production 

industries are at the heart of the 4º Industrial Revolution. The combined forces of these 

macro trends will potentially have significant impacts on where and how production 

industries operate and consequently on their global employment footprints.  

The Macroeconomic trends that will shape the near future according to the World 

Economic Forum (2018b) are: 

- People prefer buying local products: Medium and small local companies have 

easier to sell their products or services thanks to internet. This trend is 

strengthened by increasing production costs overseas. Moreover, production cost 

can be decreased through more efficient production technologies. 
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- Concentration of demand:  Growth of megacities, particularly in developing 

countries, is leading to an unprecedented concentration of demand as large 

numbers of people move to these urban centers. 

 

- Protectionism is going to increase as we are going to depend less of international 

trade. The higher labour cost could be compensated with the productivity increase 

thanks to higher automation. In the near term it is likely to have minimum impact 

in jobs but could cause a net negative effect in the long term. The protectionism 

trend is occurring more often in advanced economies, which tend to be more 

mature in technology and process development, and therefore more productive.  

 

- Sustainability is going to be an essential part in the production of goods. As the 

world population grows, sustainable practices become more important across the 

value chain, since the use of energy and resources increase and consumption. The 

goal is the transition to a more efficient and circular use of raw materials. 

 

Industry trends according to the World Economic Forum (2018b) are: 

 

- Simplification of production through modularization with more simply, cheaper 

and coordinated value chains. Simplification reduces production costs by 

designing products with fewer, more interchangeable, and lower-cost 

components, which requires less assembly work. Medium-skill and high-skill 

talent are required to design those components and run advanced production 

machinery. 

- Increasing demand for products and services customization. Easier for companies 

by changing value chains, using new operating models, and increasing 

consumption. The connected supply chain makes it easier to offer customized 

products. Connectivity and advanced data analytics also give manufacturers fast 

indications of changing customer needs, and they can adapt quickly to these 

changes in customer preferences.   
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- Increase of servitization with clients demanding more complex products and 

services. Companies in production industries have focused primarily on 

manufacturing and selling their physical products. Today, the strategy in order to 

achieve differentiation and competitive advantage is changing and expanding, and 

European manufacturing companies are increasing services offerings. 

 

- Virtualization of work with new forms of labour. Possibility for production 

industry companies to employ workers regardless of an office, telecommuting. 

Until now, it has not been a tool highly exploited by companies, but the COVID-

19 pandemic has caused its sudden large-scale eruption. Its implementation has 

satisfied many workers and companies. The former, for the flexibility and the 

possibility of reconciling personal and professional life, for greater autonomy in 

the performance of their tasks, for saving valuable time and for less cost in 

transport and food that this implies. Companies are seeing an opportunity to move 

towards a more efficient management model that would eliminate unnecessary 

tasks and meetings, save time, decrease supply, material, meeting and travel costs, 

reduce absenteeism and improve the work environment due to the greater degree 

of satisfaction of employees; which as a whole would translate into an increase in 

productivity and greater efficiency.  

 

- Production automation to increase productivity and efficiency: Automation is 

growing fast as technologies become more affordable and because the increase in 

the range of tasks that can be handled by robots and computers. Automation 

allows quicker, more flexible and more efficient processes to produce goods with 

higher quality and lower costs, driving manufacturing productivity growth, 

encouraging industrial growth, and modifying the workforce profile. 

 

  3.1 Future risks caused by those trends 

This 4th wave of technological development gives great benefits but misused can cause 

damages. The use of automation in our lives could carry out some risks (World Economic 

Forum, 2020)  
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Specific technologies can be more concentrated in some places than in others, driving a 

risk in concentrating the power in a small group of individuals or organizations. 

Moreover, security and control risks, related with privacy and data or compromised 

security. Cyberattacks on security systems can grow. 

Change in production and consumption patterns could create environmental 

improvements compared with the processes used today. But without proper 

environmental objectives and management systems, automation could have adverse 

impacts, especially on energy and resource use and ecosystems.                                           It 

could increase unsustainable exploitation of natural resources, specially metals, for 

production of electronic equipment. And also increase the large amount of energy use 

consumed by technology solutions, including AI, blockchain, the loT, cloud services, 5G 

and quantum computing. 

Job displacement will be a problem. Existing inequalities could increment because of 

changes of job requirements in some sectors and regions, and, in the other hand, because 

of the evolving demands for reskilling and improving a workforce in order to quickly 

adapt for the rapid structural changes. Experts believe that companies that generate little 

employment because the automation of their production processes should pay a tax on 

such automation. If the robots did not pay Social Security and did not pay taxes, it is 

possible that economic problems would be caused in the states according to (González, 

R 23 October 2019) 

So, under these risk circumstances, it is important to explore the linkages between these 

new technologies, economy development, the emerging patterns of production and 

consumption, and their potential impacts on jobs. In the following point it is analysed the 

effects of the employment changes. 

 

4. AUTOMATION, AI AND JOBS 

 

Artificial intelligence (AI) refers to systems that display intelligent behaviour by 

analysing their environment and taking actions, with some degree of autonomy, to 

achieve specific goals. (European Commission 2018). Automation is about completing 

cognitive or manual tasks without human intervention (Electrical Technology 2017). 
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Artificial intelligence and automation are redefining the nature of value creation and 

reshaping the core business processes. The modifications through automation will change 

companies’ organization, the structure and foundations of the competition in the 

industries and business models. Additionally, AI will transform customer experiences and 

establish entirely new business models (World Economic forum, 2018b).  

Automation fundamentally exists to substitute work activities undertaken by human 

labour with work done by machines, with the objective of increasing quality and quantity 

of output at a reduced unit cost. Thanks to robotics and artificial intelligence it is possible 

for companies to redesign work, improve productivity and customer experience, and 

enable a focus on more value-added tasks. That is, workers will focus on those tasks that 

computers cannot perform, with becoming jobs more complex. 

 

There are three levels of AI with different effects on the tasks performed in a company:  

- Assisted intelligence (task complementarity), the most common nowadays, improves 

what people or organisations already do. For instance, is the GPS navigation programs in 

cars.  

- Augmented intelligence (task expansion), emerging today, helps people or organisations 

to do things they could not otherwise do because of their complexity. For example, car 

ride-sharing businesses could not exist without the combination of programs that organize 

the service.  

- Autonomous intelligence (task-substitution), being developed for the future, machines 

that act on their own. For example, the self-driving vehicles. 

The effects of Artificial Intelligence (AI) will depend on the relative importance of these 

three different areas of applications of AI. In particular they will depend on the direction 

that technological change will take in the future, under the impression of policies, tax 

incentives and public and private investment in technological research. 

The United Nations Conference on Trade and Development (UNCTAD, 2016) argues 

that if robots become cheap and easily substitutable for labour, it might diminish the 

historical labour cost advantage of developing countries. According to this scenario, the 

most affected industry would be manufacturing. 

 

 

 

https://content.sciendo.com/view/journals/izajolp/9/1/article-20190004.xml#j_izajolp-2019-0004_ref_097_w2aab3b8c46b1b7b1ab2b2c97Aa
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4.1 Effects of automation by sectors 

Sectors with most risk of automation are the ones whose activities require repetitive tasks, 

which can be done easily by robots. The sector with the higher impact will be the one 

with higher automated tasks and consequently, higher job losses. Graph 4.1.1 below 

shows the potential jobs at high risk of automation in the different sectors, by analysing 

OECD countries plus Singapore and Russia.  

Graph 4.1.1 Potential impact of automation across industry sectors in OECD countries + Singapore and Russia 

(2019-2037) 

 

 

SOURCE: PIAAC data, PwC analysis (2018)                         

 https://www.pwc.co.uk/economic-services/assets/international-impact-of-automation-feb-2018.pdf 

 

According to PwC (2018b), the highest risk sectors are transportation and storage (56%), 

manufacturing (45%) and wholesale and retail (44%), but lower risk in sectors like health 

and social work (17%). 

In terms of absolute numbers of jobs that could be automated, the highest impact might 

be suffered in the manufacturing sector as this sector has an average employment share 

across countries of 14%, as compared to only 5% in transport and storage. 

 



13 
 

According to Productivity Inc company the adaptation of the manufacturing sector to the 

improvements brought by automation and Artificial Intelligence will carry out significant 

benefits to this sector, in particular the following ones: 

An improve of the worker safety because the dangerous tasks carried out by workers can 

be automated. This allows employees to do other jobs, thereby reducing injuries caused 

by repetitive efforts and accidents. 

A reduction of the factory lead times as automation can keep the process in-house, 

improve process control and considerably reduce lead times compared to outsourcing or 

going overseas. Moreover, outsourcing is reduced as automated cells have large of 

potential capacity to produce parts in-house that have previously been outsourced. 

Increased production output as robots have the potential to produce more because they 

are able to work at a constant speed, unsupervised, 24/7. Moreover, constant production 

by robots allows a better prediction timing and costs. 

The ability to be more competitive since automated cells allow to reduce cycle times and 

cost-per-piece while improving quality with a greater control and consistency. These 

allow to be more competitive on a global scale. 

A reduction of the operating costs. Robots can perform the work of more than one person, 

depending on the task. In addition to savings on the cost of labour, savings in energy can 

also be important. Robots optimize and simplify processes and increase part accuracy, 

which means minimum waste of material in the operation. Profit maximization, and the 

high cost of human labour, helps drive automation. The average hourly cost of a 

manufacturing worker is $49 in Germany and $36 in the U.S. The hourly cost of a robot 

is $4 (Pew Research Center, September 2018). Table 4.1.3 shows the percentage of 

potential cost saving thanks to the use of robots across countries. Spain could reach a 6% 

cost reduction, while in Korea could reach 33%, the highest reduction followed by Japan 

with 25%, Canada with 24% and USA with 22%. Considering that countries will not be 

impacted at the same time (The Boston Consulting Group, 2015).  
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TABLE 4.1.3 - THE POTENTIAL COST SAVINGS FROM USING ROBOTS IN MANUFACTURING COMPANIES IN 

DIFFERENT COUNTRIES (%, 2025) 

 

SOURCE: The Boston Consulting Group (2015) 

https://read.oecd-ilibrary.org/employment/oecd-employment-outlook-2019_9ee00155-en#page52 

Figure 4.1.2 shows how traditional manufacturing processes would change. From the 

isolated and optimized cells to a fully integrated data and product flows across borders, 

which reduce the work in process inventory, enables customization and small batches, 

and demands higher skilled workers for supervising and managing the machines.  

Image 4.1.2 Manufacturing process changes through automation 

 

SOURCE: BCG (2015) 

https://www.bcg.com/publications/2015/engineered_products_project_business_industry_4_future_productivity_growth_manufactu

ring_industries.aspx 
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Those benefits are essential to maintain competitiveness in a hyperconnected world. 

Moreover, they will lead to a more efficient production and will change traditional 

production relationships among suppliers, producers, and customers, as well as between 

machine and human.  

 

4.2 Effects of automation by country 

According to McKinsey (2017c), all jobs are going to be affected. However, less than 5% 

professions have 100% automatable activities. And 60% have at least 30% of automatable 

activities. Professions that will require a big human component will be doctors, lawyer, 

civil engineer, export commercial or construction manager. (`El futuro está en estas 

profesiones´, Heraldo, 8/3/2020) 

The hours worked in the world could be automated by 30%, but not at the same rate in all 

countries, as it depends on the industrial structure, demography, and salaries. 

Table 4.2.1 shows that, by 2030, the global hours will be reduced in a 15% compared to 

2016. According to World Economic Forum in 2018, the country with the highest 

reduction would be Japan, they will need 26% less of the current work hours. The second 

country would be Germany, with 24% less hours, followed by US with a reduction of 

23% and China and India with 16% and 9% less hours respectively. 

Table 4.2.1 Share of Current work hours with potential for automation, by 2030 in selected countries (compared 

to 2016). 

 

SOURCE: World Economic Forum (2018) 

https://www.weforum.org/agenda/2018/09/in-the-fourth-industrial-revolution-india-could-become-a-global-power-heres-how/ 
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Automation potential is concentrated in countries with the highest population and / or 

high salaries. Europe, Italy and Germany, will be the countries suffering the greatest 

impact of automatization followed by France and Spain.   

Automation of jobs does not mean that they are completely automated, it might substitute 

only some of the tasks carried out in the job position. Relating to the countries suffering 

automation of tasks by adapting current technologies, the figure 4.2.2 below shows that 

the more affected country, in accordance with McKinsey, will be Japan with 55 percent, 

India with 52 percent, China with 51 percent , EE.UU with 46 percent, G5 EU with 46 

percent. 

 

Figure 4.2.2   Percentage of tasks could be automated using technologies that are currently proven. 

 

 

 

 

 

 

 

 

 

 

 

SOURCE: Pronósticos de Oxford Economics. análisis del Instituto McKisney Global (2017) 

https://www.mckinsey.com/~/media/mckinsey/featured%20insights/Digital%20Disruption/Harnessing%20automation%20for%20a%20future%20that%20works/A-future-that-

works-Executive-summary-Spanish-MGI-March-24-2017.ashx 

 

 

Depending on the speed at which automation is implemented, it can cause more or less 

job losses. Automation at a medium pace could lead to 39 million U.S. job losses by 2030, 

while rapid automation could cost 73 million job, according to McKinsey Global Institute 

(2017c). The research notes that despite the potential losses about 20 million displaced 

people could be shifted into similar jobs where they could do slightly different tasks. 

Those losses could be compensated by an increase in productivity, economic growth and 

other factors. However, maintaining full employment is likely to be a big challenge. 
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Rapid automation could cost China 236 million jobs and India 120 million jobs by 2030. 

In Japan, the worst scenario would be 30 million losses; in Mexico, 18 million; and in 

Germany 17 million job losses.  

According to McKinsey (2017b) a third of the 2030 workforce in the U.S. might need to 

be retrained, as well as nearly half of Japan workforce. 

Automation outcomes will vary significantly by country, depending on four factors that 

influence the extent to which enough new jobs will be created to offset those displaced 

by automation. According to McKinsey (2017b) the four factors are: 

 

1. Wage levels. Advanced economies will probably adopt job automation sooner 

and faster than emerging economies as their wages are relatively higher, making 

the business case for automation stronger. Advanced economies will therefore 

likely see the largest impact from automation in the next 15 years.  

 

2. Demand growth. Economic growth is essential for job creation. Countries with 

the most rapid GDP growth rate per capita will have higher growth rates of 

consumption and spending, thus stimulating greater proportional increases in 

labour demand. Slower-growing economies will create jobs at a slower rate. 

 Advanced economies have lower rates of GDP growth than developing countries, 

which reflect aging workforces and also less rapid productivity growth. 

Developing countries such as India and China are projected to have much higher 

GDP per capita growth rates, which will contribute to job creation.  

 

3.  Demographics. The outcome of automation and future labour demand will be 

different with a young and rapidly growing population, such as India, compared 

with countries that have a decreasing population and workforce, such as Japan. 

Rapid growth of the population will mean higher young people in the workforce, 

creating expanding employment opportunities. However, impact of automation 

will be less and given lower wage rates in these countries, automation will make 

this challenge more difficult. In Germany and Japan, by comparison, aging is 



18 
 

reducing the working-age population, which reduces the need for economic 

growth and the potential impact of automation. 

 

4. Mix of economic sectors. The automation potential of national economies 

depends on the structure of their economies and on the mix of sectors, 

occupations, and their elemental work activities. Japan, for example, has a higher 

automation potential than the U.S because the weight of certain sectors that are 

highly automatable, 17 % of jobs in Japan are in the manufacturing sector 

compared with 9 % in the U.S. So, countries will have a different automation 

process and, consequently, different effects. 

 

 

5. FUTURE SKILLS 

 

To success in the digital workplace and to adapt to the new jobs, workers will need digital 

skills and strong cognitive and socio-emotional skills. High-level ICT skills will also be 

increasingly important in growing occupations linked to new technologies. Some 

examples are the bioprinting engineers, nanomedical engineers, big data architects and 

analysts, cloud services specialists, software developers and digital marketing 

professionals. Also, will be very important skills in relation with health and green 

economy areas (Educaweb, 2018). 

 As the graphic 5.1 shows below, in US from 1983 to 2013 there have been an increase 

of 200% of the non-routine cognitive jobs, with 58 million workers in 2013. Also, it is 

observed an increase of 180% of the non-routine manual jobs, with 26 million workers in 

2013. Conversely, the routine manual and cognitive jobs have been stagnated during the 

years. 
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Graphic 5.1 Change in employment by type of activity in US (1983-2013).  

 

 

SOURCE: Federal Reserve Bank of ST Louis (2016)  

https://www.stlouisfed.org/on-the-economy/2016/january/jobs-involving-routine-tasks-arent-growing 

 

According to Forbes in 2019, the most important skills for the future are emotional 

intelligence, creativity, interpersonal communication skills, flexibility and adaptability 

and tech savviness. 

The new and uncertain skills required in the future can change the traditional skills needed 

for innovation and production. This challenges education and training systems, 

enterprises and families. They have to provide the skills needed, and to promote the 

development of diverse and complex sets of competences in the labour market. 

Countries are facing important training challenges. Training policies will need to facilitate 

the transition of workers whose jobs are at high risk of being automated into new and 

better‑quality jobs. As labour markets evolve in response to digitalisation, governments 

need to find the right balance between policies that foster flexibility and labour mobility, 

and policies that ensure job stability. (OECD 2019b) 

 

5.1 Differences in skills by region 

 

Skills have the potential to transform lives and drive economies. However, in many 

countries, there exist significant skill mismatches and shortages because of imbalances 
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between the supply and demand for skills. That means that automation will not be 

implemented at the same speed in all countries because not all regions have the sufficient 

skills required for this change and will have it more difficult to adapt. The highest 

difference will be seen between developing and developed countries. (McKinsey 2017c).  

On average across the OECD countries the majority of jobs that are in shortage are found 

in high-skilled occupations. Almost 40% jobs are found in medium-skilled occupations, 

and less than 10% in low-skilled occupations. 

The OECD indicators measuring skill shortage and surplus result from the analysis of the 

set of the several indices: wage growth, employment growth, hours worked growth, 

unemployment rate, and under-qualification growth.  

Table 5.1.1 shows the demand of jobs by skill level in different countries in the year 2018. 

The different shares of employment in each skill level are obtained by dividing the 

corresponding employment in each group over the total number of workers in shortage in 

each country. 

 

Table 5.1.1. Share of employment in high demand by skill level (2018) 

 

SOURCE: OECD (2018)  

https://oecdskillsandwork.wordpress.com/2018/10/22/the-oecd-skills-for-jobs-database-2018/ 

Among the countries in the table, Finland is the country with the highest demand of 

skilled employment with 95% over the total employment in shortage. The country with 

highest demand of medium skilled employment is Brazil with 78%. And Peru is the 
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country that has the highest demand of low skilled employment with 46%.  In the case of 

Spain, high skilled employment is the more demanded with 55%, followed by medium 

skilled employment with 35% and 10% in low skilled employment. 

The skill differences between countries reflect several factors, for instance, differences in 

the share of employment at high risk of automation, and the occupational and skills 

distributions of the population.  

In the following part it is compared the skills, abilities, and knowledge in shortage and in 

surplus of Spain and South Africa, in order to see the differences between one developed 

country and one developing country. 

 

Figure 5.1.2. Skills shortage and surplus in Spain (2014) 

 

SOURCE: OECD (2017) 

https://read.oecd-ilibrary.org/employment/getting-skills-right-spain_9789264282346-en# page28 

 

As it shows figure 5.1.2, in Spain (2014) the skills most difficult to find (or in shortage) 

were the basic skills (content), basic skills (process), system skills, complex problem-

solving skills. In the case of abilities, the ones in shortage were the verbal, reasoning, 

quantitative abilities, and memory. About knowledges they had shortage in education and 

training, health services, mathematics, and science… On the contrary, abilities as 
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endurance, control movement, physical strength, flexibility, balance, and coordination 

were the ones in surplus. Also, knowledge in surplus were manufacturing and production. 

According to the Spanish association of directors of human resources and EAE Business 

School in 2019, the more demanded professions nowadays in Spain are informatic 

engineer (7,53%), Data Science specialist (6,45%), informatics programmers (5,38%), 

industrial engineer (4,48%), business developers (4,30%) and the account manager 

(3,76%). By sectors, the most demanded ones are jobs related to the commercial area 

(26,34%), engineer (24,19%) and technology (23,12%), and in the contrary, the less 

demanded consultancy, HHRR and health. 

Moreover, they concluded that the 10 most demanded professions in the Spanish market, 

in the long term, would be the data ethics and privacy expert (9.46%), wellness and health 

coordinator (7.93%), data interface and usability expert (7.67%), machine learning 

specialist (7.42%), blockchain expert (7.61%), internet of things architect (5.73%), 

charbots designer (4.35%), mobility solutions expert (4.04%), waste manager (3.84%), 

organizational disruptor (3.84%). (`El futuro está en estas profesiones´, Heraldo, 

8/3/2020). 

 

Figure 5.1.3. Skills shortages and surplus in South Africa (2014) 

SOURCE: OECD (2017) 

https://www.oecd-ilibrary.org/employment/getting-skills-right-south-africa_9789264278745-en 
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As figure 5.1.3 shows, in South Africa (2014) the skills in shortage were basic skills 

(process), complex problem-solving skills, basic skills (content), system skills, social 

skills, and resource-management skills. Also verbal, reasoning and quantitative abilities 

and knowledges as education and training, arts and humanities, health services and 

communication. 

The skills in surplus were the technical skills. The abilities in surplus were control 

movement, fine manipulative abilities, physical strength... Engineering and technology 

knowledge and manufacturing and production knowledges were the ones in surplus in the 

country. 

The way of working in all regions is not the same as they have different resources and 

different priorities. Low skilled tasks have moved from developed countries to 

underdeveloped countries. However, machines are becoming cheaper than the low skill 

labour in developing countries where countries used to offshore their activities. As a 

result, those activities could be done instead in the country of origin by robots. 

Nevertheless, nowadays the relocation of skilled jobs from developed countries to 

developing countries, still benefit developed countries also because of the lower wages 

of increasingly qualified workers thanks to the expansion of digital technologies in those 

countries. 

Regions in which there will be the highest risk of skills mismatches are East Asia, 

Western Europe, North America and the People’s Republic of China. South Asia and 

other developing economies will suffer higher worker displacement, specially the middle-

skill workers. (McKinsey, 2017c) 

Governments have to help the adaptation to the new technological age, that varies greatly 

from country to country. For instance, countries like Denmark spends 3.22% of its GDP 

on active and passive labour market policies, according to the OECD in 2018. Instead, 

Germany spends 1.45% and the United States 0.27%.  So, it is important that all 

governments, companies and persons invest in this type of training to be adapted to the 

technological changes. 
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6. CONCLUSION 

 

This 4º Industrial revolution based on Artificial Intelligence and Automation promises to 

be the largest and most widely ranging technological change over the past decades. Past 

technological revolutions of the last two centuries have supposed the increase in the 

creation of better-quality jobs, increasing people's living standards, in spite of eliminating 

some previous jobs. 

Automation is a real and viable solution to improve the economic growth of all countries. 

Automation outcomes will vary significantly by country, with higher effects in developed 

countries than in developing ones.  Its effects will depend on the direction that 

technological change will take in the future, under the impression of policies, tax 

incentives and public and private investment in technological research. Among its 

benefits, it increases productivity, doing everything faster, with higher quality and fewer 

errors. Moreover, it can help people to have a better work and family conciliation, which 

is a problem today. Nevertheless, it must be managed in a proper way in order to reduce 

the risks that it can bring concerning to security and privacy, concentration of power, 

environmental problems or job displacement.  

Maintaining full employment is a big challenge. The creation of new jobs will be essential 

to offset those displaced by automation. Countries with higher wage levels, with a weight 

of economic sectors with low risk of automation, with a young and rapidly growing 

population and a higher GDP growth will have easier to create employment. 

Automation replace people jobs but will create new ones. Learning the skills that will be 

needed for the new jobs created will be the solution for the people who are out of work. 

The new and uncertain skills required in the future can change the traditional skills needed 

for innovation and production. These challenges education and training systems, 

enterprises, and families, since they have to provide the skills needed, and to promote the 

development of diverse and complex sets of competences in the labour market. How 

business, government and individuals adapt to these developments will be fundamental 

for avoiding a situation of technological change accompanied by talent shortages, mass 

unemployment and increasing inequality. Therefore, reskilling and upskilling of today’s 

workers will be critical. With the right skills in the workforce, firms can be more 

productive and competitive; and the economy can grow faster, creating more and better 

jobs.  
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We have to stop thinking that this 4.0 Revolution is a long term concept, because it is 

developing more quickly than we think and it is incredible the benefits it brings for the 

world. However, we have to know how to take advantage of them and use them well. 
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