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Introduction

The technological world in which we live is a world full of promise but also of challenges.

Autonomous cars, algorithms that adapt our digital environment to our tastes and needs,

microchip and QR code readers, facial, voice and digital recognition tools, as well as many

other technologies are beginning to dominate our lives.

Overall, the rise of these new technologies has been accompanied by economic growth.

Machines are more efficient, make more money and create new and better jobs, which require

less physical strength and are less repetitive, since machines are capable of  replacing humans

for tedious and repetitive manual tasks. Design and programming professions (IT tools, in

particular), as well as service professions have developed a lot. It can be said then that

automation leads to the creation of much higher profits, increasing yields while decreasing

the number of workers, and creates better jobs.

Yet even as these technologies increase productivity and improve our lives, there is much

concern that their use is gradually replacing some of the work activities that humans currently

perform. Can the process of automation ultimately have catastrophic consequences for our

society, as some sci-fi writers have suggested who have predicted a gruesome future due to

AI and robots taking over jobs and later humanity itself?

The degree of intrusion of robots and algorithms into the human workforce will, indeed,

depend on a multitude of factors, but many people expect robots to overwhelmingly replace

humans over the next half century. Workers whose jobs primarily involve manual or physical

tasks express increased concern over these potential threats. Sectors that seem more immune

to these changes are more specialized areas such as health, education, justice, the arts and

media, as well as business and financial management. Finally, there are jobs that robots

cannot do, such as firefighters or social workers in the field of mental health.
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The future of business is playing out now. Rather than being confined to decrying the impact

of automation on certain professions, it is better to anticipate and think now about how to

develop these professions. Many countries have reacted differently to this issue, given factors

such as political beliefs, worker demographics and technological demand. However, artificial

intelligence is no longer science fiction and automation is no longer a distant problem that

future generations will face. We are caught up in a process of radical change in the world of

work, and if we are not prepared, our future could be dystopian. McKinsey & Company's

strategy consulting firm estimates that around 35% of labor-intensive jobs will be automated

over the next several decades, which may result in sizable numbers of people being

unemployed if this transition is not thought out and anticipated. This doesn't mean that

automation is bad (after all, it is inevitable), it just means that we have to adapt our world to

this profound societal change, and the first step is to put this topic on the table for discussion

and create appropriate legislation.

Definition of key terms

Automatisation

Automation is the use of technologies and machines to produce and deliver goods and

services without human intervention or with minimal human intervention. The

implementation of these technologies makes it possible to automate a number of tasks

previously performed by humans, for example the packaging of goods (their bottling, in

sachets, in packages) with the aim of improving the efficiency, reliability, speed and / or

precision.

Robotization

Robotization is defined by the automation of a system or a process using robotic devices,

with the aim of performing more complex tasks (with more steps and / or which requires a

capacity of adaptation of the machine, for example according to weight, volume, shape, etc.).
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Artificial Intelligence

Artificial intelligence is the ability of a machine, a robot to perform complex tasks of

calculating, learning, planning and reacting to various situations.

AI enables technological systems to take into account their immediate environment, solve

problems and act for a specific purpose. The machine receives data (already prepared or

collected thanks to its own sensors, for example a camera), processes and responds to it.

AI systems are able, to a certain extent, to adapt their behavior to their environment or to

various situations, to analyze the effects of previous actions and to operate autonomously. AI

is used, for example, in self-driving cars, connected objects (connected watches, for

example), or in the field of online advertising, to tailor advertisements to the user.

Technological Unemployment

Technological unemployment is a type of structural unemployment caused by technological

progress. Thus, the replacement of human labor by technological tools leads to technological

unemployment. To avoid it, we must anticipate the automation of certain tasks and therefore

the disappearance of certain jobs by training the people concerned in new professions.

Labor Revolution

We sometimes speak of the "revolution of work" to designate a profound upheaval, a

fundamental transformation of the world of work, such as that which is occurring with

automation and robotization.

Néo-luddisme and Luddite Fallacy

Luddism is a revolt movement that took place in England at the beginning of the 19th

century. It was a revolt of artisans in the field of weaving, against bosses who favored the use

of machines (power looms) to increase productivity. The Luddits or Luddists were "machine

breakers" who destroyed looms or at least threatened to sabotage them, to express their

refusal to be replaced by machines. Their name is taken from that of an English worker, Ned

Ludd, who allegedly destroyed two looms in 1780 and who was a model for them. The revolt

was violent, and the repression was even more so: in 1812 a law was passed establishing the
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death penalty for machine-breakers and thirteen Luddits were hanged. The three looms that

were defended by the Luddites actually disappeared around 1820, replaced by these weaving

machines. So this is an old example of job loss due to automation, or at least mechanization.

More generally, Luddism thus designates the rejection of mechanization which developed

with the Industrial Revolution.

Today we speak of neo-Luddism to designate the activist movement

technophobic opposed to robotization and automation, which sabotages, degrades or destroys

technological tools to express its anger and alert public opinion to the danger of the

technologization of society. According to the neo-Luddites, the work is not endless and if it is

done by machines, there will be no more for humans.

Finally, we speak of "Luddite fallacy" to designate the "mistake" of believing that

technological progress creates long-term technological unemployment, without taking into

account the compensation effects. Thus, people who use this expression believe that

technological advances, automation and robotization do not actually affect the unemployment

rate in the long term, and on the contrary will increase wages by creating wealth. The term is

used in particular by economists who claim that it is wrong (that it is a fallacy) to believe that

there is a fixed, finite quantity of labor. According to them, work can evolve and develop and

if some jobs are replaced by machines, other jobs can be created.

Overview
More intelligent objects capable of responding to a wide range of demands and carrying out

increasingly sophisticated tasks themselves have emerged from recent technological

advances, particularly in the digital field. These robots, which have sensors, are connected

and use artificial intelligence, and thus quickly provide high-quality services to human

customers. Robots are no longer confined to the industrial sector, where they undertake

repetitive and risky activities that require a high degree of power and precision: we are now

in a new era of intelligent objects, which brings both new opportunities and new difficulties.
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The impact of contemporary technology on employment is a challenge that arises at all levels

of technological development.

The impact and consequences of automation

Automation, the ubiquity of artificial intelligence and even blockchain are forcing us to

reconsider our business models. The nature of businesses, how they operate, their

organizational structures, will change due to automation. The question must be seen in the

context of technological and societal improvements over the past decade.

Understanding the influence of automation on the future of work is actually, first of all,

understanding the news that opened the way. The growth of Uber, Airbnb, Amazon and other

businesses is the result of a shift in business models that stems from a race for the ability to

adapt to disruptions in their respective industries. As a result, automation has become a focal

point of solutions designed to help businesses stay current and grow.

Automation and robotization will bring about a fundamental transformation of the economic,

social and organizational fabric. The debate on robotization is flourishing, with the number of

studies steadily increasing. By the mid-2030s, up to 30% of jobs could be automatable.

However, the evidence for the impact of robots on employment is ambiguous. Thus,

economists Acemoglu and Restrepo illustrate various mechanisms that counterbalance the

negative effects of automation on employment, including: increased productivity, an effect of

capital accumulation, and the creation of new jobs.

Sectors at risk from automation

Potential automation rates vary widely by occupation: Machine operators and

assemblers could face a risk of more than 60% of machine replacement by the 2030s, while

senior officials and executives managers might only face an automation risk of around 10%.

These variations arise from the different types of tasks performed, their complexity and the

intellectual level they require. In addition, workers in different occupations are likely to be

affected in the more or less short term. Workers on assembly lines, for example, or cashiers,
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already are; technicians and office workers could be affected in the short term if their job

mainly consists of performing relatively simple tasks, such as computational, which could be

performed more efficiently by algorithms, or information processing tasks routine. On the

other hand, occupations generally vary more in their risk of automation than industries,

reflecting the fact that they are generally more concentrated in their tasks than industries (for

example, the automotive industry is made up of extremely high jobs. various). Finally, a

given occupation could experience different automation rates in different industries and

countries depending on factors such as the average education level of workers and the

division of labor and specialization practises across countries or from one company to

another.

Senior officials and executives are estimated to be the least exposed to the risk of

automation, as they are more likely to be hired for their social skills, literacy skills, and for

more complex math tasks that are less automatable. They also tend to have a higher level of

education, which will help them adapt to new waves of technology in order to remain

complementary to machines, rather than being replaced by them. The nature of their work can

change dramatically over time (as it did in the past with the advent of personal computers and

the internet), but they are less likely to find themselves replaced entirely by machines than a

driver, a factory worker or employee.

In recent years, for example, there has been a lot of talk about the future of servers in the

restaurant business. Several multinational fast food companies have already installed touch

screens that replace the order at the cash register or even deep fryers or automatic hamburger

turning machines that replace the employees in charge of food preparation. This emerging

trend is expected to continue to take hold. Furthermore, while robotics is a well-established

source of disruption in the manufacturing sector, increasingly, sophisticated artificial

intelligence (AI) and advanced robotics are automating more complex and dexterous tasks, or

even perform tasks with a precision that humans can never achieve (as in the field of

nanotechnology). It is easy to understand, if we add technologies such as the Internet of

Things (which will significantly improve production and its efficiency) and 3D printing

(which is becoming increasingly fast and adaptable), that a certain number of sectors’

activities are about to experience disruption. Telemedicine, or telehealth, services are

changing the way health services are delivered, where they are offered and when, and this

trend is expected to increase over the decades. As healthcare delivery evolves towards more
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digital services, there will be less need for supportive office staff. As the internet is poised to

transform the retail industry by improving the customer experience, optimizing the supply

chain, and creating new channels and new revenue streams, AI and Big data will better define

the profile of customers, while augmented reality and drones will facilitate convergence

between traditional and virtual stores. In construction, tasks are generally associated with a

great capacity for adaptation. However, the potential for automation increased with

technological advancement. Prefabrication and modularity, for example, reduce resistance to

stains.

AI and the creation of new jobs

Businesses should seek to use AI and robotics responsibly. This includes encouraging

innovation and research, but also developing policies that help workers and institutions to

adapt to the new demands posed by these technologies. This will include the reconfiguration

of training programs to help workers acquire new skills, especially digital ones, the

replacement of existing processes and systems with those more suited to handle new

technologies. This should be combined with government policies to facilitate the transition

process for workers affected by automation.

By 2030, AI will lead to a 26% increase in global GDP, according to PwC's Global Artificial

Intelligence Study. For comparison, this figure is higher than the current combined GDP of

China and India. The increase in productivity will contribute about 40% of this increase while

consumption will drive 60% of the GDP growth. While AI automates some jobs, PwC

believes that "any loss of jobs due to automation is likely to be largely extended in the long

run by new jobs created as a result of the larger and richer economy made possible by these

new technologies ”.

AI will automate many repetitive tasks such as data entry and assembly line manufacturing.

Technology will also change the nature of work for many others, allowing workers to focus

on higher-value tasks that have often been people-to-people interactions. These new jobs will

create benefits for companies and individuals who will have more time to be creative,

strategic and enterprising.
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The impact and benefits of AI are unlikely to be shared equally. Businesses and governments

must work together to ensure that as many people as possible can benefit and that the digital

divide does not increase or exacerbate existing inequalities.

Countries and organizations concerned

United States Of America

One of the countries most awarded by automation is the United States. According to a

Brookings Institution report titled "Automation and Artificial Intelligence: How Machines

Affect People and Places," 25% of American jobs are "very vulnerable" to automation, with

robots able to perform 70% or more of their jobs. 36% of occupations are designated as

"moderately vulnerable", due to the fact that computers can do 30% to 70% of their work.

About 40% of jobs are identified as "low vulnerability", with only 30% of their tasks being

able to be performed by a robot.

The food preparation, office administration and transportation sectors will be

particularly affected. Highly creative or technical positions are the most likely to be spared,

as are personal support and home help jobs, which have both interpersonal skills and

emotional intelligence, the researchers found.

Degrees appear to be a partial shield against bots: over half of jobs that don't have a

bachelor's degree are threatened with automation, compared to just a quarter of jobs that

recruit from a bachelor's degree.

According to the report, a person's place of residence also determines to what extent

their work is likely to be in danger. The Midwest is particularly vulnerable to technological

disruption, as jobs there revolve heavily around manufacturing and agriculture. In Kokomo,

Indiana, 55% of the work could be automated; in Washington, D.C., only 39%.

Age is another factor. Even though they grew up with screens, younger people are

actually at greater risk of automation than older workers, because they are overrepresented in

the food and retail industry.
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Finally, black and Hispanic workers suffer more intensely from the consequences of

automation on employment, with 44% and 47% of their jobs, respectively, at risk. About 40%

of the jobs held by Whites and Asians are at risk.

In France, according to France Stratégie, automation, robotization, artificial

intelligence and digital progress do not necessarily herald a great wave of technological

unemployment. Currently, only 15% of French workers are at risk of being replaced by

robots. Finally, and this is probably the most important, the tasks performed in various

professions are changing according to the increasing presence of new technologies in the

world of work. This adaptability, the ability to change businesses, makes them less

automatable. The France Strategy study goes even further by showing that the number of jobs

that cannot be automated has increased by more than 30% since 1998, an increase attributable

to the growing role of services in the economy but also, and above all, to a transformation of

the business content which refocuses on the most complex tasks.

France

However, as automation changes the skills needed and in demand in the labor market, it can

also lead to the deskilling of those whose jobs have been automated. When a machine takes

over certain tasks, the expertise and skills of the people who performed those tasks may lose

their appeal. This deskilling can thus be due to the installation of new software or to the use

of a machine with more sophisticated work routines which can render obsolete the skills

acquired during many years of experience.

By definition, deskilling affects qualified people in particular. We give as an example

skilled workers, bank cashiers, but also highly skilled trades radiologists, replaced by

computers in the reading of radiographic images, or even (to give an extreme case) aeroplane

pilots, since the major part of flight operations, including landing and take-off, has been

automated.

Deskilling becomes particularly problematic when the reorientation of a worker to

another job is hampered by a lack of transversal skills. Capacities based on very sophisticated

knowledge are a source of vulnerability in the face of a significant increase in the automation

and implementation of AI technologies in enterprises. Re-qualification is easier to achieve

when people have cross-functional skills, because intelligent machines and systems require
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supervisors, people who have retained their old business skills and can pass them on to

machines.

According to the latest "photography of the labor market" from INSEE, in 2020 there

were 12.7% of skilled workers (out of total jobs in France), 13.5% of skilled employees and

26% of intermediate professions, which represents more than half of the active population on

French territory who could be particularly concerned by this issue of deskilling, especially if

they are not sufficiently well supported in terms of training to be able to acquire new skills

and new know-how valued on the labor market.

Unskilled workers, for whom the main danger is not deskilling but job loss or job

insecurity, represented 12.9% of all workers in 2020. More than 850,000 unskilled jobs were

created. removed since the early 1980s, according to a 2017 DARES report.

China

Advances in artificial intelligence (AI) and robotic technologies have rekindled concerns

about technological unemployment. Economists Frey and Osborne estimate that the impacts

of automation on the Chinese labor market can be devastating and that 77% of jobs, or about

550 million workers, are at risk of being affected. While these figures are hotly contested,

they predict inevitable impacts on the global labor market for decades to come. China is on

the verge of becoming a developed economy, and this step could translate into greater income

inequality.

The expected impacts on the Chinese labor market are significantly greater than those

in OECD countries. This result could come from differences in economic structures. China

has become the factory of the world, receiving manufacturing orders from all over the world;

at the same time, the increase in domestic demand has increased its manufacturing capacity.

However, jobs in the manufacturing sector are among the most likely to be automated. In

addition, to ensure the food security of nearly 1.4 billion people, a large workforce is found in

agricultural sectors, whose trades are also sensitive to automation.
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The Organization for Economic Cooperation and Development (OECD)

The latest annual report from the Organization for Economic Co-operation and Development

(OECD) on employment prospects points out that the automation of tasks and the

proliferation of machines threaten 14% of OECD jobs, while 32% could change considerably

over the next 20 years. Stefano Scarpetta, Director of Employment, Labor and Social Affairs

of the OECD, believes that there is an urgent need to adapt the school system to new realities,

and to give workers opportunities to develop new skills through training throughout their

professional life.

As robotics, artificial intelligence and digital transformation permeate the world of work,

many people worry about the impact on the amount of jobs available. Some even paint a

particularly bleak picture of the future, and believe that automation could destroy nearly half

of jobs over the next few decades. However, in most OECD countries, employment rates are

trending upward. The explanation is that the pace of job creation exceeds that of job

destruction and new opportunities are now opening up in the labor market for many people

who were previously excluded. Technological advances and globalization contribute to this

by lowering production costs, improving product quality, and opening up new markets - all of

which increase demand, boost productivity, which translates into higher prices and lead to job

creation.

Therefore, despite uncertain future prospects, mass technological unemployment seems

unlikely in OECD countries. According to OECD estimates, 14% of jobs are at high risk of

automation. On the other hand, even if a job is automatable in theory, this does not mean that

it will be in practice: automation is not always profitable or desirable, it can raise legal and

ethical problems, and it depends on personal preferences and political decisions.

However, even those who will keep their jobs will face significant changes in the content

of their jobs and the way they are performed. The manufacturing sector is particularly

exposed, as are many service sectors. While the risk of automation is low in healthcare,

education and the civil service, many workers will still be affected as these sectors employ a

large proportion of the workforce. These changes should therefore affect many workers,

regardless of their sector of activity.

12



Recent developments

The Covid-19 pandemic has required interventions that reduce physical contact

between people, with disastrous effects on our economy. By some estimates, a quarter of jobs

require physical interaction and are therefore directly affected by the pandemic. This is very

visible in the medical industry, where workers and patients often come into close contact with

each other and are at risk of transmitting disease. In several countries, medical workers have

experienced some of the highest incidences of Covid-19. Additionally, as patients have been

advised to postpone non-essential visits and procedures, medical providers in many countries

have also suffered huge revenue losses.

A recent report from Dell highlighted how Covid-19 accelerated digital transformation efforts

that many companies had started before the pandemic. As the economy rebounds from the

Covid-19 pandemic, many employers are turning to greater use of automation, including

robots, rather than recalling workers or hiring new ones. The trend is affecting almost every

industry, such as manufacturing, distribution, transportation, retail, restaurants, and many

types of personal and government services. As an example, airports used mobile robots to

spray disinfectant chemicals on their facilities - work that duty officers initially performed

while wearing overalls and other personal protective equipment.

While automation has the potential to promote overall economic prosperity, it comes at the

cost of increasing inequality. The Covid-19 pandemic is reinforcing both the trend towards

automation and its effects. The main challenge is to ensure that as many people as possible

benefit from the positive economic and social effects of automation to avoid a situation in

which a substantial part of society is disconnected from the gains brought about by

technological progress.
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UN involvement, relevant treaties and resolutions

One of the main United Nations sustainable development goals for 2030 is to foster

innovation. In addition to organizing several events and being in contact with different

companies on the topic of innovation, the organization has also launched UN Technology

Innovation Labs (UNTILabs) which operates as a startup and works on innovation issues.

using crowdsourcing solutions from around the world.

By partnering with companies that understand the impact of automation on jobs and work in

all regions of the world, the UN can better prepare for a future dominated by robots and

machines. The UN is very interested in equality, and while automation is going to disrupt the

workforce significantly, the UN's goal is to maintain a balance in terms of equality, and

therefore to work within it.

In addition, the United Nations General Assembly convened a high-level meeting to

commemorate the 100th anniversary of the establishment of the International Labor

Organization (ILO), under the theme “The Future of Work”, on April 10 2019 at the United

Nations Headquarters in New York. The main objective of the meeting was to share best

practices, concrete solutions and ambitious recommendations to shape the future of work, in

line with the commitments of the Sustainable Development Agenda to 2030 and beyond. The

focus has been on the changing world of work due to multiple factors including technological

advancements, globalization, demographic changes, environmental changes and economic

changes. They concluded that these transformations create both opportunities and unforeseen

challenges in the labor market. During the meeting, Mr. Angel Gurria, Secretary General of

the Organization for Economic Co-operation and Development (OECD), warned that half of

the workforce will be affected by the digitization of jobs. Mr. Gurria explored the best

possible practices to help workers make their transition to another job and make the labor

market more inclusive.
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Solutions that have been implemented and possible solutions

In the long run, estimates from the Organization for Economic Co-operation and

Development (OECD) show that people with lower levels of education will be much more

likely to be replaced by machines. Governments and companies must work together to

anticipate this situation, in particular by offering training courses allowing for career changes.

A culture of adaptability and lifelong learning will be crucial, especially with an ageing

population where we need people to be able to work longer. Improving STEM skills will be

important in enabling people to take on the high-tech jobs that will arise from AI and

robotics, but soft skills will also be important in making people adaptable and employable

throughout their life.

Other responses are also being considered by governments, such as a universal basic income

to ensure a minimum standard of living for everyone. As an alternative to a universal basic

income, supporters of a job guarantee suggest hiring people whose jobs have been lost due to

automation, for work that benefits the community, such as tutoring.

So, it's time to think about responses that might evolve to deal with potentially massive

disruption. The United States spends only 0.1% of its GDP on active labor market policies to

support workers in transition, compared to 0.6% in other OECD countries. This level of

expenditure remains insufficient.

Here is a list of answers that can be considered to deal with the consequences of automation

on employment:

Funding for retraining: Retraining grants should not only focus on short-term training, but

include longer-term training programs leading to a recognized diploma and which will

facilitate retraining

Income Support: Workers replaced by machines face an extended period of time in which

they will either have no or lower wages. It is therefore a question of supporting them

financially during this period, while allowing them to undergo training which will lead to
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re-employment at a good salary. Better: anticipate this period of unemployment by working

part-time, but paying them the full amount of their salary, people are likely to lose their job in

the short term, so that they can follow a diploma course that allows them to retrain before

losing their jobs.

Workplace learning: Re-employment approaches should facilitate access to concrete and

practical work-based learning, rather than classroom-based training.

Re-employment services: Workers should receive personalized re-employment aids that guide

them to new positions, or even new occupations, using their existing skills. Experienced

workers who have not had to look for a job for many years could thus benefit from targeted

assistance in finding a job.

Economic development: Re-employment services only work if there are jobs available.

Governments therefore need to support businesses and communities in their economic

development in order to create new jobs.

Early warning: Authorities must be vigilant and closely monitor industries that may be

threatened by recent technological advancements, and they must be ready to effectively assist

and support large numbers of people as soon as substantial changes emerge. They should also

help the companies concerned to adapt:   identify or even create new needs in the company,

create adequate training and reorient employees whose tasks are replaced by machines, rather

than dismissing these people. Develop new skills among employees and then reassign them to

new positions, rather than firing them.

Annexes

· L’automatisation après le COVID-19 : quel avenir pour l’emploi ? | Pictet Asset
Management
https://am.pictet/fr/terredepargne/articles/innovation/automatisation-covid19-et-avenir-de-l-e
mploi
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· Les robots volent-ils nos emplois ? | Alternative économiques
https://youtu.be/wpm0MAuI5dM

· ROBOT : Vers la disparition du travail humain ? | Stupid Economics
https://youtu.be/SsBZ2R81mo8

· Frontier issues: Artificial intelligence and development | UNDESA.
https://youtu.be/w1l4Mx-ZiiQ

· The big debate about the future of work, explained | Vox.
https://youtu.be/TUmyygCMMGA

· The future of work: is your job safe? | The Economist.
https://youtu.be/gUc5oN_ffRo
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