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Abstract: This contribution aims to open the discussion
on how to balance the opportunities and the risks posed
by the increased robotization of the economy. It particularly addresses the concerns related to the sustainability
of the current Social Security systems. Having in mind the
quick process of skill depreciation, it is urgent to incentivize workers’ training and human employment. Some ways
already used in the past to ﬁnance similar goals are reviewed
here in order to show possible solutions to be adapted in the
near future within the European Union in line with the
guidelines given by several international institutions.
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1 Introduction
This article provides an overview of the current situation of
unstoppable progress in the implementation of robots in
diﬀerent domains. Additionally, it points out the limitations
that the contemporary Social Security systems face in order
to subsist, which are derived from certain technical choices
that aﬀect their design. Methodologically, several useful
data available at a global, regional and national level are
used to illustrate these phenomena.¹
The research conducted makes an attempt to answer
the following question: Is it possible to ﬁnd a win-win
scenario, where human-centered gains can be obtained,
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beneﬁtting both companies and society as a whole
through incentivizing workers’ reskilling and hence their
employability?
The contents are structured as follows: the next section
highlights some risks and opportunities brought by robotization to the labor market. It also describes the core problem
aﬀecting the sustainability of the Social Security systems:
the imbalance between revenues and expenses. Then the
following section explores some existing incentives for
training and employment and defends that they could be
adapted, in the context of a robotized economy, as possible
solutions to try to diminish the unemployment problem and,
consequently, to sustain the Social Security system. Finally,
the adoption of a consensual European Union (EU) wide
response, while coordinating the changes to the national
legislations accordingly, is urged as the main conclusion.

2 The technological progress and
the sustainability of Social
Security systems: How to
balance opportunities and risks?
2.1 Conceptual and EU framework
“A strong robotics industry is key to Europe’s future
competitiveness. The growth of our robotics industry will
generate new jobs and strengthen the European manufacturing sector.”² This statement made in 2012 is still valid.


1 The national description will be focused on Spain, because of the
authors’ expertise in their country of origin. They encourage foreign
colleagues with knowledge in both ﬁelds addressed here to develop
further comparative studies in other member states of the European
Union.
2 In 2012, Neelie Kroes, Vice President of the European Commission
responsible for the digital agenda said these words [1].
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However, keeping up the technological pace also entails
some risks. Certain public policy measures can contribute to
maximize the positive impacts of robotics and minimize its
negative ones. With that purpose in mind, we address
which ones could be modiﬁed and/or adopted, paying
special attention to the Social Security context.
The International Organization for Standardization in ISO
8373/2012, standard on robots and robotic devices, deﬁnes
the intelligent robot as “a robot capable of performing
tasks by probing its environment and/or interacting with
external sources and adapting its behaviour.” As Nathalie
Nevejans [2] indicates, it has a series of fundamental
characteristics: it is a physical machine, powered by
energy, with the capacity to act in the real-world and
analyze its surroundings, which has the ability to learn
from these actions and make decisions.³ According to ISO
8373, an industrial robot is a multipurpose manipulator
that can be programmed automatically and freely, ﬁxed or
mobile for use in automation technology, whose main
purpose is to increase productivity as well as relieve the
burden of tedious or insecure activities that man assumes.
On the contrary, the service robot, since the revision of
this ISO standard in 2012, is the one that performs useful
tasks for people, society or institutions, without intervening in automated industrial production processes.
Europe in 2012 had a quarter of the world production of
industrial robotics and a 50% share in personal and
professional services robotics. The forecasts for 2020 were
that service robotics could reach a market volume of more
than 100,000 million euros a year, which is why the
European Commission, industry and academia agreed to
launch a partnership between the public sector and the
private sector in the ﬁeld of robotics.⁴ More than two thirds of
the EU citizens (70%) then had a positive opinion of robots:
they mostly agreed that robots “are necessary because they
do jobs that are too hard or too dangerous for people” (88%)

3 A lively discussion of the concept of robots by experts can be
found in the INBOTS documentary video [3].
4 Its objectives are:
1. Develop strategic objectives for European robotics and
promote their realization;
2. Improve the industrial competitiveness of Europe through
innovative robotics technologies;
3. Provide robotics products and services as key instruments to
help respond to challenges of the European society;
4. Strengthen the integration into networks of the European
robotics community;
5. Promote European robotics;
6. Reach new and existing users and markets;
7. Contribute to policy development and address ethical, legal
and social issues.
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and that “they are a good thing for society because they help
people” (76%) [4].

2.2 The rising demand for robots worldwide
Let us remark the historical evolution during the last decade.
According to the International Federation of Robotics (IFR):
“since 2010, demand for industrial robots has risen
considerably due to the ongoing trend toward automation
and continued technical innovations in industrial robots.
From 2013 to 2018, annual installations increased by 19% on
average per year (CAGR). Between 2005 and 2008, the
average annual number of robots sold was about 115,000
units, before the global economic and ﬁnancial crisis caused
robot installations to fall to just 60,000 units in 2009 with
lots of investments being postponed. In 2010, investments
made leeway and drove robot installations to 120,000 units.
Until 2015, annual installations had more than doubled to
almost 254,000 units. In 2016, the mark of 300,000
installations per year was crossed; and in 2017, installations
surged to almost 400,000 units.”⁵ The year 2018 was another
record year: for the ﬁrst time over 400,000 units were
installed. The forecast was made by IFR for 2019–2022
regarding the worldwide annual sales of industrial robots:
2019: 420,870 units, ±0% compared to 2018; 2022: 583,520
units, +12% per year on average from 2020 to 2022 (Figure 1).
The total number of professional service robots sold
in 2018 rose by 61%, i.e., to more than 271,000 units, up
from roughly 168,000 in 2017. The sales value increased
by 32% to US$ 9.2 billion. The total number of service
robots for personal and domestic use increased by 59%
to about 16.3 million units in 2018. The value was up 15%
to US$ 3.66 billion [7,8]. The data provided by IFR are
reproduced in Table 1.

2.3 Toward the transformation of the labor
market
Robotization is quite rapidly impacting the job market.
By focusing on the way this market might change, some
solutions could be articulated to ensure socially responsible robotization processes [9,10].


5 In 2018, global robot installations increased by 6% to 422,271
units, worth US$ 16.5 billion (without software and peripherals).
The operational stock of robots was computed at 2,439,543 units
(+15%) [5,6].
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Table 1: The rising demand for robots worldwide
Professional service robots
2018
2019
2020
2021
2022

271.000 units
361.000 units
495.500 units
700.100 units
1.019.300 units

+61%
+33%
+41%
+41%
+41%

Service robots for domestic/household tasks
2018
2019
2020
2021
2022

16.3 million units
22.1 million units
30.4 million units
42.7 million units
61.1 million units

+59%
+35%
+40
+40
+40%

Figure 2: Number of multipurpose industrial robots per 1,000
people employed in the manufacturing sector), ILO, 2016 [11].

Service robots for entertainment
2018
2019
2020
2021
2022

4.1 million units
4.5 million units
4.9 million units
5.4 million units
5.9 million units

+8%
+10%
+10%
+10%
+10%

For the International Labour Organization (ILO), technology, demography, globalization and climate change are
among the main drivers of changes in the world of work.
One should try to understand how they will aﬀect work
and society, and what is the best way to take advantage of
them to generate opportunities. Technological change is
an essential factor of growth and development, although
it is also associated with the change in the labor market.
The new technological innovations that underpin the fourth
industrial revolution, such as big data, three-dimensional
printing, artiﬁcial intelligence and robotics, to name a few,
are having a transformative impact on the nature of work. For
example, the distribution of robots is mostly concentrated
in the manufacturing sector (80%) and in developed

countries (80%). The density of robots, which is measured
as the number of industrial robots per thousand people
employed in the sector, ranges between 14 in developing
countries and 2 in emerging countries [11]. While the main
data related to technological developments in the past
suggest that the waves of technological changes lead to the
destruction of short-term jobs, followed by the creation of
new and better jobs, today’s technological advances arise
at a pace never seen and are causing unprecedented
changes in the world. They are often aﬀecting in a diverse
way the diﬀerent countries, as a result of their uneven
situations (Figure 2).

2.4 New and lost jobs
The jobs, lost and won, related to each of the skills, will vary
for each country. Many countries will be able to oﬀer more
new jobs than the ones that will disappear. Automation
(robots and artiﬁcial intelligence) may not have a negative

Figure 1: Annual installations of industrial robots 2013–2018 and 2019*–2020*, IFR [6].
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Figure 3: Job creation and destruction in diﬀerent sectors, 2018 Questionnaire New technologies and the future of work [15].

impact on jobs. Will the countries have workers with the
skills required for the new jobs? The fact that new jobs
will be created does not necessarily mean that this, alone,
will solve the unemployment problem created by the loss
of jobs, due to the lack of the required skills. Several
public and private organizations are studying the types of
skills that will be needed [12,13].
The countries that are able to train their workers in
the new skills and retain talented workers can shorten
the technological transition period. This will enable
them to become more competitive and take advantage of
the automation beneﬁts [14].
This should not imply that human reskilling is directed
at serving the productivity of robots (machines). On the
contrary, let us emphasize the Resolution of the European
Parliament of February 16, 2017, on the general principles
related to the development of robotics and artiﬁcial intelligence for civil use. It points out that they should be aimed at
complementing human capabilities and not replacing them.
It is essential that human beings maintain control at all
times, both in the development process and later in their
performance (Figure 3).

2.5 A look at the Spanish example
How robotization will aﬀect job creation or destruction may
diﬀer from one country to another; however, for a mere
illustrative purpose, we are including a recent eloquent graph
on the Spanish situation. In Spain, the most favorable sectors
for job creation on a 2025 horizon are, by order: health and
social services, information and communication technology

services, leisure and culture, professional services, education
and hospitality restoration. The most disadvantaged will be
banking and insurance, administrative tasks, manufacturing,
agriculture, commerce and public administration. Technology
will contribute to the creation of jobs in areas such as health
and social services, leisure, culture, catering, hospitality and
transport and logistics.⁶
When proﬁting from the competitive advantages that
advances in new technologies imply, one should counteract
the negative eﬀects they may directly generate on employment and indirectly on the ﬁnancial resources of the Social
Security system as well. This aﬀects not only its income/
revenues (by decreasing the ones received through contributions) but also its expense side (by increasing beneﬁts
and pensions as a direct consequence of the new situation).

2.6 The impact on Social Security systems
The sustainability of the Social Security system is related
to the budgetary and ﬁnancial balance between income/
revenues and expenses (seen from the perspective of
this system). That is, the relationship between workers/

6 Information is based on a questionnaire sent to Spanish employers,
by Ramón Alós, Professor of Sociology at the Autonomous University
of Barcelona. In addition to job creation and destruction, the use of
intelligent robots may lead to less working hours. In this sense,
billionaire Jack Ma, at the 2019 World Conference on Artiﬁcial
Intelligence held in Shanghai, argued that people will be able to work
4 hours for 3 days a week, with the help of technological advances
and a reform in educational systems.
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taxpayers and pensioners/beneﬁciaries. Obviously, this
equilibrium may be aﬀected by variations in either of
these two magnitudes, or both, as happens in situations
of either economic or ﬁnancial crisis, or when economic
growth is slow. At low levels of employment, an increase
in the volume of expenses of the system (increase in the
number as well as the amount of pensions, beneﬁts or
subsidies) can coincide with a reduction in income/
revenues as a result of the fall in employment, but also of
the lower amount collected as a result of the recognition,
for diﬀerent fair reasons, of bonus.
In the pay-as-you-go pension systems (i.e., current
active generation pays the pensions of the current retired
one), such as the Spanish Social Security, the drop in
employment has a truly important eﬀect. This does not
mean that something similar happens in the capitalization systems (i.e., where a periodic payment will result in
a capital sum), but, above all, these systems are aﬀected
by the fall in the returns on the values of the assets in
which the pension plans are invested.⁷
However, in the search for a stable balance, the ﬁrst
option, in order to maintain the solvency of the system, is
to control expenses, speciﬁcally pensions and beneﬁts.
However, the European position does not follow that
path, but rather the maintenance of adequate retirement
pensions. The foundation is that they constitute the main
source of income for older Europeans who, in turn, are an
important part of the population of the EU (120 million/
24%). In fact, the basic objective of pension systems for
the European Commission is to provide adequate retirement income and allow older people to enjoy a decent
standard of living and enjoy economic independence,
beyond the important role of automatic stabilizer that it
plays. This has been observed during the last economic
crisis suﬀered in which the role of pensioners has been
very important: in many cases they have been the only
source of resources for families, contributing, in this way,
to cope with those hard years. For these reasons, the
Thematic Report of the European Semester Adaptation
and Sustainability of Pensions also points out that recent
reforms of public pensions have tended to improve or
maintain the level of protection against poverty.
Another option is to act via income/revenues. That is, it
would be necessary to achieve an increase in suﬃcient levels
at least to balance the expenses. The outlook is not hopeful,
since despite the undeniable advantages that new technologies produce, such as robotics and artiﬁcial intelligence, the

7 On EU Social Security coordination and the room left to each
system’s conﬁguration by national legislation [16].

important eﬀects they cause on employment cannot be
ignored, generating a genuine transformation of the labor
market.
The European Parliament in the aforementioned
Resolution of February 16, 2017, with recommendations to
the Commission on civil law standards on robotics, recalls
that during the last two hundred years the employment rate
has increased continuously thanks to technological development. It acknowledges that the development of robotics and
artiﬁcial intelligence has the potential to transform the way
of life and ways of working, increase levels of eﬃciency,
savings and security and improve the quality of services, and
hopes that, in the short-term and in the medium-term,
robotics and artiﬁcial intelligence bring eﬃciency and
savings. In particular, the Parliament asked the European
Commission to carry out the analysis and supervision of the
evolution, in the medium- and long-term, of employment as
a result of the development and implementation of robotics
and artiﬁcial intelligence as well as of the possible scenarios
and their consequences on the viability of the Social Security
systems of the member states.⁸ The High-Level Expert
Group on the Impact of the Digital Transformation on EU
Labor Markets in 2019 has partially addressed the necessary
Social Security systems’ adaptation in the member states of
the EU.⁹
As mentioned in the Reﬂection Document on the
Globalization of the EU [21], automation causes labor costs to
lose relevance in decisions about where to locate production,
so it can contribute to a partial return to Europe of the
manufacturing industry, as the European Reshoring Monitor
has observed. However, the losses may be greater than
the possible recovery that this return brings, as the cost
of labor is not a fundamental factor. Thus, from the point
of view of the sustainability of the pension system, the
problem would persist.
According to the European Reshoring Monitor database,
the data on Spanish companies, reported in the national
media between January 2014 and December 2019, are
provided in Table 2.
According to the White Pension Book of the EU (2012), the
sustainability and adequacy of pension systems depend on
the extent to which they can rest on contributions, taxes and
savings from working people. To cope with demographic

8 In a similar line, on legal, ethical and socioeconomic aspects of interactive robotics, see the preliminary report of the INBOTS project [17,18].
9 “New and non-standard working arrangements complicate the
collection of taxes and social security contributions. In the worst case
this could undermine the ﬁnancial basis of the European social model.
But if handled correctly, digitisation could have the opposite eﬀect,
reducing compliance costs and increasing collection coverage [19,20].”

20

C10 – Manufacture of food products
N79 – Travel agency, tour operator and
other reservation service related activities
C11 – Manufacture of beverages
N79 – Travel agency, tour operator and other
reservation service related activities
C14 – Manufacture of wearing apparel
C14 – Manufacture of wearing apparel
C14 – Manufacture of wearing apparel
C30 – Manufacture of other transport equipment
C30 – Manufacture of other transport equipment
C30 – Manufacture of other transport equipment
C30 – Manufacture of other transport equipment
C28 – Manufacture of machinery and
equipment n.e.c.
Spain
Italy
Spain
Spain
Portugal
Spain
Spain
Spain
France
India
China
China
China
Taiwan
China
China
December 02, 2016
July 20, 2016
July 20, 2016
April 16, 2015
April 16, 2015
February 04, 2016
February 04, 2016
April 8, 2015
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Pepe Jeans
Mango
Mango
Orbea
Orbea
Berria Bike
Berria Bike
NBI Bearings Europe

Spain
Spain
Czech Republic
Denmark
April 19, 2017
January 31, 2017
Spain
Spain
La Brava Beer
eDreams ODIGEO

Spain
Spain
Netherlands
France
Spain
Spain
Dicarcono
Go Voyages

March 20, 2018
August 23, 2017

10
10
50

Job gains
Sector
Reshored to
Oﬀshored to
Announcement date
Company country
Company name

Table 2: Reshoring cases, Eurofound 2019 [22]
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change and the sustainability of public ﬁnances, ﬁnancing
agreements, eligibility criteria and labor market conditions
would have to be calibrated, so that a balanced relationship
between contributions and rights could be established (as
between the number of active taxpayers and the number of
retired beneﬁciaries). It is interesting to highlight how those
same criteria (“globality” and “integration”) that led to
establishing strategies to address them could be applied again
today to solve the problems derived from robotization.
Likewise, in the Working Paper of the services of the
European Commission entitled Report on Spain 2019 [23], it
is stated, in relation to the risks of the sustainability of
public ﬁnances, that the forecast that the public debt will
decrease in the period 2018–2020 has not been successful
and that the levels of taxation are low compared to
expenses. In addition, this report underlines the inadequacy
of qualiﬁcations and the deﬁcit of skilled labor as another
important obstacle to the development and use of advanced
technologies.¹⁰
Having analyzed the situation in a global way and
with an eye toward the objectives set by the EU to
promote technological development and simultaneously
solve the problem of the ﬁnancial sustainability of Social
Security systems, we consider a series of measures aimed
at promoting employment in terms of training that could
be adapted to the new demand and its ﬁnancing.

3 The use of incentives for training
and employment as a possible
solution (a review of the Spanish
experience)
As previously explained, the sustainability of the Social
Security systems could be protected through the control

10 The proposals in the EU for the reform of the pension systems, based
on the Annual Prospective Growth Studies in 2017 and 2018 of the
Commission, emphasized the importance of ensuring an adequate
balance between the years of life labor and retirement years as well as
incentivizing complementary private retirement savings plans. For this
reason, the recommendations of the Commission were in the following
direction: (a) linking the retirement age to increases in life expectancy;
(b) restricting access to early retirement plans and other early exit routes
from the labor market; (c) favoring the prolongation of working life by
facilitating access to lifelong learning, adapting workplaces to a more
diversiﬁed workforce, developing employment opportunities for older
workers and promoting active aging and health; (d) matching the
retirement age of men and women; and (e) encouraging the creation of
complementary private savings plans to improve retirement income.
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of expenses or the increase in income/revenues. In this
section, we will point out some “extraordinary” and
“ordinary” ways to act via the latter.

3.1 Some measures from the income/
revenue side
To address the imbalance in the Social Security system, the
new theoretical possibility of taxing the robots or, where
appropriate, their productivity to bear the costs has been
considered by several authors [24–28]. In such a case, the
problem is whether a robot (machine) can be considered
from a legal point of view as a subject of rights and obligations and, therefore, a taxable person obligated to contribute,
like any other worker, or taxpayer, either in a personal tax
in the case of attribution of income for its contribution to
the production process or for the proﬁtability generated
by its activity to the entrepreneur. Such proﬁtability would
comprise not only by the increase in the productive capacity
but also by the savings in personnel costs derived from the
activity of the robots.
There could be an extraordinary way to obtain income/
revenues, whose analysis should not be overlooked. It is the
portfolio in which the Spanish Social Security Reserve Fund
is invested (if that type of reserve exists in a given system).
The Consolidated Text of the General Law of Social Security,
in Chapter VII of its Title I, currently regulates this Reserve
Fund in Spain.¹¹ If necessary, it could serve as a minimum
protection network. However, the amount available in the
Reserve Fund depends on the system’s superavit.

3.2 The hidden potential in some ordinary
incentives
Some of the proposed measures to increase income could
discourage and hinder technological innovation, and this risk
is to be avoided [29]. Other “ordinary” measures could be
adopted in the current transition phase. Tax incentives
are both part of the expenses and the income option.
From the Social Security perspective, they might imply
additional expenses in the present with the possibility for
some positive outcomes in the medium- or long-term. The
collection of some income/revenues will be thus sacriﬁced
and will not feed the public budget, since those incentives


11 Article 118 of RD Leg 8/2015, of October 30, approves the
Consolidated Text of the General Law of Social Security.

will be designed to achieve other constitutionally protected
goals [30].
In the following pages, we have selected some traditional incentives in the Spanish legal order that allow
reductions in the contributions that are due to the Social
Security system as they keep a connection with educational
needs or transitional inability for other causes. We think
that their analysis could serve, as a starting point, to brieﬂy
share their basic conﬁguration features and discover the
potential to redeﬁne or adapt any of them in the robotization context.¹² Building a common pool of the existing
incentives with this purpose in mind could open possible
ways forward to better coordinate Social Security systems in
the EU, at this stage where their characteristics are determined by the member states.
The foreseeable loss of some jobs will probably lead to
an increase in public expenditures (due to the subsequent
needs to ﬁnance unemployment beneﬁts or early retirements). Given the impact on the sustainability of the system,
one should try to keep active as many people as possible.
For that reasons, the availability of true opportunities for
reeducation is critical.
In the framework of the Davos 2019 report [31], Guy
Ryder, Director General of the ILO, pointed out the need to
return people to the center of employment policies. In the
current transformative context, it is necessary to consider
the right to access to continuing education as an extension
of the right to education as well as to invest in policies that
allow combining professional experience with education to
facilitate the training of workers throughout their professional life. This proposal, as evidenced by data from the
survey conducted by the World Economic Forum, would
help meet the needs of companies (Figure 4).
In a robotization process the maintenance of jobs by
employers via “training incentives” can be encouraged, so
that workers can acquire the necessary qualiﬁcations in
order to get new jobs. Also, via “employment incentives,”
the employer could be motivated to maintain a job because
of favorable factors (the incentive itself and the contribution that the worker could make to the improvement of
production) that compensate the salary cost and quote.
From the point of view of public spending, in terms of
savings, one would have to think not only of the cost of

12 It is important to be aware of the limitations in this analysis due
to the lack of a historical series that would allow us to assess the
impact of the implementation of robotics and new technologies,
their eﬀects on employment as well as the eﬀects of the incentive
measures. A statistical evaluation would require a suﬃciently broad
and reﬁned series to assess the impact that the incentives may have
in order to counteract the eﬀects of robotization.

Social Security and robotization
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Figure 4: Expected average reskilling needs across companies by share of employees between 2018 and 2022, World Economic Forum, 2018 [31].

the incentive but also of the diﬀerence that is not spent for
each job that is saved.

3.2.1 Training incentives
In the EU, the training and updating of workers, and the
ﬁnancing of this cost have been a concern in the social and
labor ﬁeld since the 1990s. In Spain, the ﬁrst regulatory
frameworks for training in the professional ﬁeld are found
in the National Continuous Training Agreements signed by
businessmen, trade unions and the government. Royal
Decree 395/2007 already highlighted the key value of the
human factor in the global economy and considered the
training of workers as a strategic objective to strengthen
the productivity and competitiveness of companies and to
enhance the employability of workers in a constantly
changing world. These criteria were set in line with the
objective of the EU for the promotion of employment,
where lifelong learning still is an essential part.¹³

13 A good example of this is the incorporation of “lifelong learning
or training” among the structural indicators of the Lisbon Strategy
for education and training objectives in 2010. The European Council
in June 2005 approved the integrated guidelines for growth and
employment 2005–2008, including the one aimed at adapting
education and training systems to new skills needs.

The Spanish Act 30/2015 emphasized the importance of
training worldwide, bringing up what was included in the
Organization for Economic Cooperation and Development
(OECD) Competition Strategy for 2015 [12]:
The competences have become the international
currency of the 21st century economies: in a global society,
based more and more on knowledge, it is necessary to
invest in training and update it according to the constant
evolution of labor market requirements. Achieving better
results requires analyzing the skills proﬁle of workers, as
well as determining and anticipating the skills required in
the market, to develop them, thereby creating better
employment and economic development opportunities.
Nowadays, it is clearly admitted: “the tax system could
be used to encourage greater private investment in the ﬁeld
of competencies, to encourage companies to hire and
encourage all people to oﬀer their skills to the labor market.”
In short, “greater eﬀort is needed to ensure that labor
market regulation and tax policies translate into incentives, not disincentives, to hiring [12,32].” In a competitive
environment, with increasing requirements for qualiﬁcation of workers, the “training incentives” should facilitate
the maintenance, access and return to employment.
The Spanish Act 3/2012 established reductions in Social
Security contributions for training and learning. The contracts were aimed at the professional qualiﬁcation of workers
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in a regime of alternation of paid work activity in a
company with the training activity received under the
vocational training system for employment or the education
system. Speciﬁcally, during the term of the contract,
including extensions, the right to the reduction of corporate
contributions to Social Security for common contingencies
was recognized as well as those corresponding to accidents
at work and occupational diseases, unemployment, salary
guarantee fund and professional training, corresponding to
these contracts. The amounts varied: 100% if the contract
was made by companies whose workforce was less than
250 people or 75% when the contracting company had a
workforce equal to or greater than that ﬁgure. In addition,
there was also a 100% reduction in workers’ contributions
to Social Security during the entire term of the contract,
including extensions.¹⁴
The Spanish Act 30/2015 linked the vocational training
system for employment in the workplace with three distinct
ways of ﬁnancing:
• On the one hand, the funds from the “professional training
fees” are key. Both the company and the workers contribute in accordance with the provisions of the State
Budgetary Law for each ﬁscal year. In 2019, the business and workers’ support to training is 0.70% of the
contribution base, of which 0.60% corresponds to the
company and 0.10% to the worker.
• On the other hand, training activities are also ﬁnanced
with the speciﬁc contributions established in the State
Public Employment Service budget, and with the own
funds that the Autonomous Communities can allocate in
the exercise of their competence. Co-ﬁnancing through the
European Social Fund or other European aid is also
possible.¹⁵
• Finally, contributions for vocational training can be
established to other beneﬁciary groups in the General


14 Today, the following percentages are much stratiﬁed according
to the size of their workforce: 50% for companies with 250 or more
workers; 60% for those with 50–249 workers; 75% for those with
between 10–49 and 100% of the quota for 6–9. Companies with 1–5
workers have a credit of € 420 per year. In case of installation of
new companies or opening of new work centers, the company will
have € 65 for each worker that it incorporates. Individual training
permits are ﬁnanced from an additional credit.
15 For example, the Marine Social Institute annually approves a
training plan to contribute to the training and promotion of sea
workers and raise their level of qualiﬁcation and professional
competence. This training plan in 2019 is co-ﬁnanced by the
European Social Fund, within the framework of the “Employment,
training and education” operational program, in the 2014–2020
period [33].

State Budget Law of each year. There are some alternatives such as enabling training (supply and demand) to
be programmed by companies for their workers and
training permits. It would be done via bonus in business
contributions or via subsidies.

3.2.2 Employment incentives
The Spanish Act 3/2012 granted to the companies that, at the
end of the initial or extended duration of training and
learning contracts, transformed them into indeﬁnite contracts – whatever the date of their conclusion, a reduction in
the business quota to the Social Security of 1,500 €/year for 3
years. In the case of women, this reduction was 1,800 €/year.
The Spanish Act 43/2006 included bonuses for the maintenance of employment and equal opportunities on the
Social Security business quota.
To avoid the loss of jobs as a result of the robotization
process, one may take a look to the current design of other
inspirational incentives: workers who had ceased in the
company because of a total or absolute permanent disability
and after professional recovery beneﬁts regain their full work
capacity or continue to be aﬀected by a partial disability and
return to work (with a 50% reduction in the Social Security
employer’s share corresponding to common contingencies);
or the incentive to change the job or function of certain
workers, due to pregnancy, risk during breastfeeding or
occupational diseases (with a 50% discount on the business
quota for common contingencies).
To address the risks that robotization entails, if the
foreseeable number of layoﬀs on the occasion of the use of
robots is reduced, some compensation could be accommodated. This happens currently with the incentive to reduce
workplace accidents, which is established on occupational
accident rates at 5% or 10%. However, the General Treasury
of the Social Security pays it from the Professional Contingency Fund.

4 Conclusion
After reviewing the trends in the Spanish legal system in
recent years, in line with the priorities shared with the EU
and the OECD guidelines, we have noticed that some of the
current measures could be adapted to propose future
solutions to the new challenges that robotization poses for
the sustainability of the Social Security systems.
The analysis of other national regulatory frameworks
should be carried out to better deﬁne the basic features of
some common incentives within the EU to be adopted in a

Social Security and robotization

justiﬁed manner (proportional to the risks in each state)
subject to control.
The European Parliament in its Resolution of February
12, 2019, on a comprehensive European industrial policy on
artiﬁcial intelligence and robotics has explicitly stated that
Social Security schemes should be redesigned to help
workers to adapt to the new demands to ensure that the
robotization gains are broadly shared.¹⁶
This contribution has just aimed to open the discussion
about some possibilities on rethinking how the Social
Security systems could quickly react to provide the needed
protection for current and future generations, without
harming competitiveness and productivity of the European
companies. Eﬀorts in this ﬁeld are needed.¹⁷ This modest
path could ﬂourish by sharing this speciﬁc knowledge, and,
as a consequence, similar measures could be agreed by
many states along the EU territory, with the legal or even
economic support of the EU institutions.
Funding: European Union’s Horizon 2020 research and
innovation programme, Grant agreement No. 780073.
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