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PROLOGUE



ngenui ty  and the  entrepreneur ia l  sp ir i t  have  
a lways  dr iven  mankind  to  seek improvement  and 
to  resolve  problems as  they  ar ise .  Dur ing  the  
twent ieth  century ,  human inte l l igence  enabled  

the  development  o f  technolog ies  that  opened up  new 
hor izons  in  our  economic  and soc ia l  systems,  
foster ing  extraord inary  advances  in  sc ience,  industry  
and serv ices ,  in  resource  a l locat ion ,  publ ic  
management ,  governance and the  wel fare  s tate .

One such technology is that of artificial intell igence (AI),  
which has impacted all  areas of activity,  throughout the 
world, catalysing research and innovation, and making 
the generation, storage and processing of ‘Big Data’ an 
economic sector in itself  in the new scenario of digital 
and technological development. In consequence, a 
dramatic transformation is taking place in many sectors, 
including environmental protection; energy; industry; 
tourism; transport;  mobility and logistics; food 
production; banking and insurance; retail  commerce; 
construction; creative and cultural industries; and vital 
strategic sectors such as health, education and national 
security.

The Spanish Government is resolved to promote the 
development of AI and its integration into the productive 
fabric,  the economy and society.  This public leadership 
will  play a crucial role in ensuring that technological 
development is always for the public benefit, helping 
safeguard our values and rights and the welfare state. 
Appropriate action in health, education, justice and 
social welfare, together with the provision of an effective 
system of public benefits, are fundamental to the 
national good and a hallmark of Spain’s identity.  Building 
on basic research and innovation, and using the results 
obtained to modernise our productive fabric,  underpin 
key areas of public activity and enhance digital skills 
training programmes, AI can be an important vector of 
economic growth, creating a virtuous cycle of action and 
reaction between technology and our polit ical,  social,  
economic and industrial systems.

With the growing presence of AI throughout the 
productive economy, the inclusion of women at all  levels 
of skills training, production, science and technology is 
an issue of the utmost importance. Technological 
advances must be employed as a means of eliminating 
the many gaps still  apparent in our country,  according to 
gender, age, urban vs. rural l iving, financial means and 
education.

I
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The central  quest ion  underly ing  the  development  and spread of  A I  is  that  o f  
the  eth ical  d imension.  The  widespread use  and management  o f  data  through 
the  appl icat ion  o f  a lgor i thms and autonomous systems has  mult ip le  eth ical  
and moral  impl icat ions .  In  consequence,  appropr iate  processes  and control  
mechanisms must  be  employed to  protect  our  va lues ,  pr inc ip les  and r ights .  
Among other  in i t ia t i ves ,  the  present  Strategy  inc ludes  the  development  o f  a  
D ig i ta l  R ights  Charter  and the  creat ion  o f  mechanisms to  superv ise  the  eth ics  
o f  A I ,  in  order  to  fac i l i ta te  consensus on  a  su i table  f ramework for  th is  
technolog ical  development .

Th is  Nat ional  Strategy  is  not  proposed as  a  defini t i ve ,  c losed document ,  o f  a  
merely  administrat ive  nature ,  but  rather  as  a  dynamic  and flex ib le  f ramework,  
open to  contr ibut ions  f rom the  bus iness  world ,  the  general  populat ion ,  soc ia l  
agents  and other  publ ic  administrat ions .  The  Government  has  undertaken th is  
pro ject  f rom an inc lus ive  perspect ive ,  seeking  to  in tegrate  a l l  e lements  o f  
soc iety ,  and  thus  achieve  an  inc lus ive ,  susta inable  economy.  I t  i s  a lso  a  
shared commitment  wi th  our  European partners ,  a imed at  help ing  the  EU 
become a  leader  in  the  deployment  o f  inc lus ive ,  e th ical ,  re l iable  and 
economical ly  e ffic ient  A I .

Spa in  has  made great  progress  and is  wel l  p laced to  become a  lead ing  vo ice ,  
in  Europe and throughout  the  world ,  in  innovat ion  and technolog ical  
development .  I ts  t ight ly-woven in frastructure ,  the  lead ing  ro le  p layed  in  the  
ro l lout  o f  5G technology  (cruc ia l  for  b ig  data  development ) ,  the  s trength  o f  
the  un ivers i ty  system and capabi l i t ies  in  key  areas  such as  h igh-performance 
comput ing ,  cybersecur i ty ,  A I  i tse l f  and  other  d ig i ta l-enabl ing  technolog ies ,  
prov ide  a  sol id  bas is  wi th  which  to  address  intense  d ig i ta l isat ion  and 
technolog ical  d isrupt ion.

These factors ,  together ,  represent  a  magnificent  opportuni ty  for  us  to  put  the  
d ig i ta l  t rans i t ion  into  pract ice ,  focus ing  publ ic  act ions  on  people ’s  needs  and 
interests ,  ensur ing  that  none are  le f t  behind  and safeguard ing  the  
fundamental  r ights  and values  on  which  European soc iet ies  are  based.

 

Pedro Sánchez Castejón
PRESIDENT OF THE GOVERNMENT 
November  2020
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INTRODUCTION 

WHAT IS ARTIFICIAL INTELLIGENCE?

Just as human intelligence is hard to define, no formal, universally-accepted definition has 
yet been established for Artificial Intelligence (AI).  The  European Commiss ion  
recent ly  proposed the  fo l lowing:  “Art ific ia l  in te l l igence  (A I )  systems are  
sof tware  (and poss ib ly  a lso  hardware)  systems des igned by  humans that ,  
g iven  a  complex  goal ,  act  in  the  phys ical  or  d ig i ta l  d imension  by  perce iv ing  
the ir  env ironment  through data  acquis i t ion ,  in terpret ing  the  col lected  
structured or  unstructured data ,  reasoning  on  the  knowledge,  or  process ing  
the  in format ion,  der ived  f rom th is  data  and dec id ing  the  best  act ion(s )  to  take  
to  ach ieve  the  g iven  goal .  A I  systems can e i ther  use  symbol ic  ru les  or  learn  a  
numeric  model ,  and  they  can a lso  adapt  the ir  behav iour  by  analys ing  how the  
env ironment  is  a f fected  by  the ir  prev ious  act ions .” 1 

Although AI first appeared as an academic discipline in 1956, it subsequently underwent 
various cycles in which periods of high expectation alternated with others when less 
attention was paid to this topic. In i t ia l  systems were  based on  human 
programming and pre-set  dec is ion-making  processes,  but  the  recent  
conjunct ion  o f  several  cruc ia l  factors  has  produced an  exponent ia l  leap  in  the  
capabi l i t ies  and influence of  A I ,  which  is  now expanding  i rrevers ib ly  wi th in  
economic  and soc ia l  s tructures ,  v ia  autonomous systems that  are  capable  
both  o f  learn ing  and of  set t ing  the ir  own programmes for  act ion ,  through the  
analys is  o f  large  volumes of  data .  In  th is  respect ,  s ign ificant  enabl ing  factors  
inc lude:

• The enormous growth in the amount of data available

• Advances in the power and capacity of computing and storage systems.

• Successful research and development of new algorithms and machine learning   
  methods. 

 
¹https://publications.jrc.ec.europa.eu/repository/bitstream/JRC118163/jrc118163_ai_watch._defining_artificial_intelligence_1.pdf
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The great  potent ia l  o f  A I  rests  in  the  fact  that  many  such systems are  able  to  
solve  complex  problems,  through the  appl icat ion  o f  advanced programming 
techniques,  wi thout  pr ior  knowledge of  the  s teps  required  and wi thout  
rece iv ing  spec ific  instruct ions ,  unl ike  convent ional  computer  programs.  
Inputs  to  A I  systems may  take  many  forms ( for  example ,  cases  or  examples) ,  
and  from these  the  system adjusts  i ts  in ternal  models  unt i l  a  solut ion  to  the  
problem is  found.

AREAS IN WHICH AI IS CURRENTLY BEING APPLIED

In addition to its presence in daily activities (Internet search engines, personal assistants, 
household appliances, e-commerce recommendations, the robotisation of computer or 
physical processes, etc.), as well as in multidisciplinary areas of research, AI has great 
potential in many areas of professional activity and of services: in  heal th  care ,  help ing  
des ign  new drugs,  reduc ing  product ion  t imes and costs ,  prevent ing  
d iagnost ic  errors ,  enhancing  the  prevent ion  o f  common d iseases  and 
enabl ing  personal ised  treatment ;  in  the  mater ia ls  industr ies ,  creat ing  new 
b iomater ia ls  for  engineer ing  appl icat ions ,  ra is ing  bus iness  product iv i ty ,  
s treaml in ing  administrat ion ,  opt imis ing  resources ,  automat ing  processes  
and fac i l i ta t ing  the  predict ion  o f  demand;  in  the  financia l  sphere ,  making  r isk  
management  systems more  effic ient ;  in  educat ion ,  fac i l i ta t ing  the  adaptat ion  
o f  learn ing  to  personal  needs;  in  t ransport ,  mobi l i t y  and log is t ics ,  improv ing  
management ,  e ffic iency  and secur i ty ;  in  terms of  env ironmental  impact ,  
improv ing  the  management  o f  energy  networks  and the  thermal  e ffic iency  o f  
bu i ld ings ,  mi t igat ing  the  e f fects  o f  c l imate  change and predict ing  weather  
and c l imate  pat terns ,  among other  appl icat ions .  Moreover ,  in  recent  months ,  
A I  has  p layed  an  important  ro le  in  the  response made to  the  COVID-19  
pandemic ,  as  descr ibed  in  Annex  2 .   

In short, AI has great transformative potential, from technological, economic, 
environmental and social standpoints, thanks to its intersectoral penetration, powerful 
impact, rapid growth and important contribution to improved competitiveness.
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Telecommunications

Financial services (insurance)

Retail and Distribution

Health care

Financial services (banking)

Tourism

Energy and utilities

Industry, manufacturing and 
automotive

Communications media

Services

Administration

Construction

12,8%

12,1%

11,4%

11,4%

10,7%

9,4%

7,4%

7,4%

6,7%

4,7%

3,4%

2,7%

SECTORS WITH THE GREATEST EXPECTED AI IMPACT IN THE SHORT/MEDIUM TERM

 
Source: AI in Spain: Current reality and perspectives (Realidad y perspectivas de la IA en España) (PWC & Microsoft, 2018)
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CURRENT SITUATION OF AI IN SPAIN

Spain is favourably placed to address this technological and scientific revolution. It has the 
necessary high-quality infrastructure for the development and application of AI-related 
activities, having invested heavily in information and communication technologies (ICTs) 
and infrastructure, such as high-performance computing facilities capable of processing 
massive volumes of data.  AAdvances  in  A I  are  further  dr iven  by  the  ex is tence  of  
excel lent  publ ic  and pr ivate  R&D&I  groups,  the  s teady  progress  achieved in  
the  d ig i ta l isat ion  o f  government  administrat ion  and Spanish  corporate  
presence in  key  sectors  (such as  te lecommunicat ions ,  reta i l  t rade,  
d is tr ibut ion ,  heal th ,  mobi l i t y ,  construct ion ,  financia l  serv ices ,  tour ism and 
agr i- food) .  The  jo int  impact  o f  these  factors  prov ides  a  sol id  foundat ion  for  
the  integrat ion  and ro l lout  o f  A I  in  our  country .
However ,  th is  process  a lso  poses  s ign ificant  chal lenges,  inc lud ing  the  need 
to :

• Increase the  d ig i ta l  sk i l ls  o f  the  populat ion ,  espec ia l ly  those  of  people  in   
 or  a t  r isk  o f  soc ia l  exc lus ion.

• Accelerate the  d ig i ta l isat ion  o f  smal l  and  medium-sized  enterpr ises    
 (SMEs) .

• Promote the  creat ion  o f  data  s tores  and fac i l i ta te  access  to  them.  

• Improve the  e ffic iency  and product iv i ty  o f  publ ic  serv ices .  

• Stimulate co l laborat ion  and increase  publ ic  and pr ivate  investment  in    
 R&D&I .

Consolidating and expanding the AI ecosystem in Spain is essential for the proper 
integration of the R&D&I, economic and industrial assets created by technological 
development. The ef fect ive  implementat ion  o f  A I  wi l l  a lso  opt imise  the  
appl icat ion  o f  human potent ia l  in  economic  act iv i t ies  and contr ibute  to  
ach iev ing  synerg ies  between the  product ive  and soc ia l  systems.

The inc lus ion  and use  of  the  Spanish  language in  A I  should  be  promoted 
through the  development  o f  tools  for  th is  purpose,  and the ir  incorporat ion  
and appl icat ion  in  a  broad range of  technolog ies  and serv ices .  Good pract ices  
for  the  Spanish- language appl icat ion  o f  A I  so lut ions  should  be  developed and 
recommended.

Public authorities should inspire and lead these activities, to  ensure  that  
technolog ical  development  benefits  soc iety  and but tresses  the  soc ia l  wel fare  
system.  In  th is  respect ,  our  heal thcare ,  educat ion ,  just ice  and dependency  
benefits  s tructures  are  the  cornerstone and the  hal lmark  of  Spanish  ident i ty .  
A I  must  contr ibute  to  consol idat ing  our  wel fare  s tate ,  prov id ing  the  data  and 
other  aspects  needed to  promote  innovat ion  and technolog ical  development  
by  and for  soc iety ,  thus  creat ing  a  pos i t i ve  feedback loop  between technology  
and our  pol i t ica l ,  soc ia l ,  economic  and industr ia l  systems.

NATIONAL STRATEGY FOR ARTIFICIAL INTELLIGENCE 
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AI RESOURCES IN EUROPE      

Digital Innovation Hubs - Dig i ta l  Innovat ion  Hubs
Al  Study  Topics  -  A l  Study  Topics
Human resources  in  sc ience  and technology  (% share  o f  economical ly  act ive  populat ion)

Source: European Commission²
² https://s3platform.jrc.ec.europa.eu/digital-innovation-hubs-tool
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WHY HAVE A NATIONAL STRATEGY FOR AI?

The above considerations underline the need to set in motion a National Strategy for 
Artificial Intelligence, to properly structure the actions taken by different administrations 
and to provide a reference framework to stimulate public and private sector involvement 
in this area.   The promot ion  of  A I  is  one  of  the  main  e lements  o f  Spain’s Digital 
2025 Agenda, presented  in  July  2020.  Act ion  Area  9  in  th is  document  focuses  on  
Data  Economy and Art ific ia l  In te l l igence,  based on  preparatory  work  
conducted  for  the  Agenda for  Change 3 (presented  in  February  2019) ;  on  
programmes to  support  D ig i ta l  Enabl ing  Technolog ies 4;  and  on  the  Spanish  
R&D&I  Strategy  for  Art ific ia l  In te l l igence  (presented  in  March 2019) .  The  
Dig i ta l  2025  Agenda is  a  v i ta l  cross-cut t ing  in i t ia t i ve  to  t ransform the  
product ive  fabr ic  and to  s trengthen the  Spanish  economy.

However, the Strategy does not address AI merely as a field for scientific research and for 
boosting business innovation and industrial development. I t  has  the  potent ia l  to  
t ransform not  just  the  economy but  mult ip le  aspects  o f  soc iety ,  inc lud ing  the  
operat ion  o f  publ ic  serv ices  and the  transparency  o f  government  
administrat ions  as  wel l  as  address  major  soc ieta l  chal lenges  such as  the  
gender  gap,  the  d ig i ta l  gap  or  ecolog ical  t rans i t ion .

To respond appropriately to the impact of accelerated technological change, an 
interdisciplinary approach should  be  taken,  focus ing  on  people  and on  the  
env ironment ,  and  incorporat ing  a  broad range of  perspect ives ,  inc lud ing  
computer  engineer ing ,  technical  engineer ing ,  mathemat ics ,  b io logy ,  
neurosc ience,  soc io logy ,  psychology ,  economics ,  phys ics ,  earth  and 
env ironmental  sc iences,  law and the  humani t ies .  Only  thus  can we ensure  
that  A I  is  employed wi th in  a  f ramework that  preserves  our  democrat ic  va lues  
and mainta ins  respect  for  ind iv idual  and col lect ive  r ights .

Var ious  chal lenges  must  be  faced in  deploy ing  advances  in  A I ,  such as  ra is ing  
awareness  of  the  tasks  to  be  addressed,  support ing  pr ivate  investment  in  the  
field ,  making  good use  of  A I  capabi l i t ies  to  overcome economic ,  soc ia l  and  
env ironmental  problems,  and opt imis ing  publ ic  management  or  governance.  
Moreover ,  Spa in  should  seek to  re inforce  i ts  pos i t ion  in  European and 
internat ional  a f fa i rs .  Th is  po int  wi l l  be  addressed in  the  future  Nat ional  
Strategy  for  Technology  and the  Global  Order .
  

 
³http://www.mineco.gob.es/stfls/mineco/ministerio/ficheros/190208_agenda_del_cambio.pdf
4European Commission. Preparing for our future: Developing a common strategy for key enabling technologies in the EU. Communication of the European 
Commission COM (2012) 341 final. https://eacea.ec.europa.eu/sites/eacea-site/files/information_note_on_kets_blueprint.pdf
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ALIGNMENT WITH EU POLICY

This National Strategy has been prepared to reflect the shared commitment with our 
European partners to make the EU a leading player in this field.  This  commitment  is  
inc luded in  the  Dig i ta l  Agenda for  Europe 5,  the  AI  for  Europe Strategy 6  
adopted  in  2018,  the  AI  Coord inated  Plan  on  Art ific ia l  In te l l igence 7 2019-2027,  
the  OECD document  Measur ing  the  d ig i ta l  t ransformat ion 8,  the  Whi te  Paper  
on  Art ific ia l  In te l l igence 9,  publ ished in  February  2020,  and the  European 
pol icy  document  Art ific ia l  In te l l igence 10.  The  most  s ign ificant  po ints  o f  these  
publ icat ions  are  as  fo l lows:  

• White Paper on Artificial Intelligence.  Emphasises  the  need to  s trengthen 
industr ia l  and  technolog ical  capac i t ies ,  wi th  appropr iate  regulatory  changes,  
coord inat ion  and governance,  to  ensure  these  capac i t ies  are  expanded in  an  
eth ical ,  re l iable  way ,  in  l ine  wi th  EU standards.  The  corresponding  secur i ty  
and c iv i l  l iab i l i t y  f ramework must  a lso  be  constructed.  Capac i t ies  and ta lent  
should  be  s trengthened to  foster  the  adopt ion  o f  A I  in  the  market ,  espec ia l ly  
by  SMEs.

• European policy document "Artificial Intelligence": Proposes  a  development  
f ramework to  address  technolog ical ,  secur i ty 11,  protect ion 12,  e th ical ,  
inc lus ion,  legal  and soc io-economic  issues,  wi th  the  u l t imate  a im of  
promot ing  research and industr ia l  capac i ty  to  make AI  widely  ava i lable .  Th is  
f ramework focuses  on  the  soc io-economic  changes  ar is ing  f rom the  use  and 
implementat ion  o f  A I ,  on  the  EU’s  coord inat ion  o f  research and in i t ia t i ves  in  
th is  field ,  on  the  creat ion  and development  o f  spec ia l ised  ta lent  and on  
guarantee ing  protect ion 13  for  the  populat ion  and the  prov is ions  o f  the  
wel fare  s tate ,  focus ing  on  the  populat ion ’s  needs  and on  bolster ing  
confidence in  A I 14.   

Addi t ional ly ,  and  to  jo int ly  promote  AI ,  the  EU Member  States  s igned a  
declarat ion  o f  cooperat ion  dur ing  “Dig i ta l  Day  2018” 15.  Th is  declarat ion  was  
intended to  consol idate  European achievements  and investment  in  A I  and to  
establ ish  the  foundat ions  for  the  Coord inated  Plan  on  AI  .

5https://www.europarl.europa.eu/factsheets/en/sheet/64/digital-agenda-for-europe
6http://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2018/0237/COM_COM(2018)0237_EN.pdf 
7https://ec.europa.eu/digital-single-market/en/news/coordinated-plan-artificial-intelligence 
8https://www.oecd-ilibrary.org/science-and-technology/measuring-the-digital-transformation_9789264311992-en
9https://ec.europa.eu/info/files/white-paper-artificial-intelligence-european-approach-excellence-and-trust_en
10https://ec.europa.eu/digital-single-market/en/artificial-intelligence
11https://ec.europa.eu/info/files/commission-report-safety-and-liability-implications-ai-internet-things-and-robotics_en
12https://ec.europa.eu/info/files/regulation-eu-2016-679-protection-natural-persons-regard-processing-personal-data-and-free-movement-such-data_en
13https://ec.europa.eu/info/files/regulation-eu-2016-679-protection-natural-persons-regard-processing-personal-data-and-free-movement-such-data_en
14https://ec.europa.eu/digital-single-market/en/european-ai-alliance
15https://ec.europa.eu/digital-single-market/en/news/eu-member-states-sign-cooperate-artificial-intelligence
16https://ec.europa.eu/digital-single-market/en/news/coordinated-plan-artificial-intelligence

NATIONAL STRATEGY FOR ARTIFICIAL INTELLIGENCE 



13

 
17https://www.consilium.europa.eu/media/45932/021020-euco-final-conclusions-es.pdf
18https://mapa.estrategiaia.es/mapa
19http://www.ciencia.gob.es/stfls/MICINN/Ciencia/Ficheros/Estrategia_Inteligencia_Artificial_IDI.pdf
20http://www.ciencia.gob.es/stfls/MICINN/Ciencia/Ficheros/Estrategia_Inteligencia_Artificial_IDI.pdf
21https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52018DC0795&from=EN

In line with this approach, the European Commission indicated at its extraordinary 
meeting on 1-2 October 202017  that 20% of the Recovery and Resilience Facility would be 
available for the digital transition,  and for  SMEs in  part icular ,  for  purposes  such 
as  foster ing  technology  capabi l i t ies ,  develop ing  capac i t ies  in  s trateg ic  d ig i ta l  
va lue  cha ins ,  accelerat ing  the  ro l lout  o f  very-h igh-capac i ty  in frastructure  
(espec ia l ly  fibre  opt ics  and 5G) ,  enhancing  the  EU’s  ab i l i t y  to  protect  i tse l f  
aga inst  cyber  threats ,  prov id ing  secure  communicat ion  env ironments ,  
espec ia l ly  through quantum encrypt ion ,  and ensur ing  access  to  data  for  
jud ic ia l  and  pol i t ica l  ends.

This National Strategy has been prepared to reflect the shared commitment with our 
European partners to make the EU a leading player in this field.  Th is  commitment  is  
reflected  in  the  Dig i ta l  Agenda for  Europe,  the  AI  for  Europe Strategy  adopted  
in  2018,  the  Coord inated  Plan  on  AI  for  2019-2027,  the  2020  Communicat ion  
“Shaping  Europe’s  d ig i ta l  future” 18 and  the  Whi te  Paper  on  Art ific ia l  
In te l l igence,  publ ished in  February  2020.

The Strategy  a lso  incorporates  the  work  coord inated  by  the  Min is try  o f  
Sc ience,  Innovat ion  and Univers i t ies ,  which  has  held  var ious  meet ings  wi th  
the  pr ivate  sector  and soc ia l  agents  to  analyse  poss ib le  act ions  by  
government  administrat ions  in  the  development  o f  A I  and  other  enabl ing  
technolog ies .  In  th is  context ,  an  analys is  has  been made of  the  main  assets ,  
vu lnerabi l i t ies ,  opportuni t ies  and r isks  ident ified in  the  Spanish  context ,  and  
an  AI  Capabi l i t ies  Map was presented  in  October  2019 19.  Th is  map is  one  of  the  
goals  set  out  in  Pr ior i ty  1  o f  the  Spanish  R&D&I  Strategy  for  A I ,  which  was  
publ ished by  the  Min is try  o f  Sc ience,  Innovat ion  and Univers i t ies  on  4  March 
2019 20.  Such a  map has  been prepared by  a l l  EU Member  States ,  in  accordance 
wi th  the  Coord inated  Plan  on  AI 21.

On the  bas is  o f  these  in i t ia t i ves ,  the  Nat ional  Strategy  for  Art ific ia l  
In te l l igence  presents  a  reference framework for  the  per iod  2020-2025 by  
which  sectoral ,  s tate  and reg ional  s trateg ies  in  th is  matter  can  be  a l igned 
wi th  corresponding  EU pol ic ies ,  thus  promot ing  the  transformat ion  of  the  
economic  sectors  involved,  v ia  publ ic-pr ivate  cooperat ion.
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GOALS OF THE STRATEGY

Spain's National Strategy for Artificial Intelligence has seven strategic goals:

• Scientific excellence and innovation in Artificial Intelligence.  Posi t ion ing  Spain    
 as  a  country  commit ted  to  promot ing  sc ient ific  excel lence  and   
 innovat ion  in  A I .

• Projection of the Spanish language.  Leading  the  world  in  the  development  o f    
 technolog ical  tools  and sof tware  for  the  d isseminat ion  and use  of  the    
 Spanish  language in  A I  appl icat ions .  

• Creation of qualified employment. Promot ing  the  creat ion  o f  sk i l led  jobs ,  
 foster ing  tra in ing  and educat ion ,  s t imulat ing  Spanish  ta lent ,  and  
 a t tract ing  g lobal  ta lent .

• Transformation of the productive system. Incorporat ing  AI  as  a  factor  to  
 improve  the  product iv i ty  o f  Spanish  bus iness ,  to  increase  the  e ffic iency  
 o f  publ ic  administrat ion ,  and to  dr ive  susta inable  and inc lus ive  
 economic  growth.

• Trust environment in relation to Artificial Intelligence. Generat ing  an  
 env ironment  o f  t rust  in  A I ,  i ts  technolog ical  development ,  i ts  regulatory  

• Humanistic values in Artificial Intelligence. Driv ing  the  g lobal  debate  on  
 human-centred  AI ,  focus ing  on  seeking  soc ia l  wel fare  when making  
 technolog ical  progress ,  and creat ing  and part ic ipat ing  in  forums and 
 d isseminat ion  act iv i t ies  to  develop  an  eth ical  f ramework guarantee ing  
 c i t i zens ’  ind iv idual  and col lect ive  r ights .

• Inclusive and sustainable Artificial Intelligence. Strengthening  inc lus ive  and 
 susta inable  AI ,  as  a  t ransversal  vector  to  address  the  major  chal lenges  
 fac ing  our  soc iety ;  spec ifical ly  to  br idge  the  gender  gap  and the  d ig i ta l  
 d iv ide ,  and  to  support  the  ecolog ical  t rans i t ion  and terr i tor ia l  cohes ion.  
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21http://www.exteriores.gob.es/Portal/es/SalaDePrensa/Multimedia/Publicaciones/Documents/PLAN%20DE%20ACCION%20PARA%20LA%20IMPLEMENTACION
%20DE%20LA%20AGENDA%202030.pdf 
22https://legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0449 
En 1997 el Consejo de Europa adoptó el "Convenio de Oviedo" 
23https://www.boe.es/boe/dias/1999/10/20/pdfs/A36825-36830.pdf which declared that fundamental rights are the basic foundation guaranteeing the "primacy of 
human beings" in a context of technological change. 
See also the "AI EthicGuide"https://ec.europa.eu/digital-single-market/en/news/draft-ethics-guidelines-trustworthy-ai published by the European Commission's 
High Level Expert Group on AI.

These  Strategy  a ims are  in  l ine  wi th  the  2030  Agenda 21 and  wi th  the  OECD 
Recommendat ion 22,  that  publ ic  act ion  should  incorporate  economic ,  soc ia l  
and  env ironmental  cons iderat ions .  The  Strategy  a lso  addresses  the  need to  
des ign  systems that  are  robust ,  secure  and impart ia l ,  w i th  A I  appl icat ions  
that  are  re l iable ,  expla inable ,  t ransparent  and inc lus ive .  In  addi t ion ,  they  
must  comply  wi th  fundamental  r ights  and appl icable  regulat ions ,  respect  
bas ic  pr inc ip les  and values ,  and take  into  account  the  col lect ive  asp irat ions  
o f  the  populat ion 23.
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ACTION PLAN

To achieve the Strategy aims described above, six Strategy Lines have been defined, 
incorporating the priority actions to be carried out during the period 2020-2025 and 
defining  spec ific  targets  for  th is  per iod .  

Strategy Pillar 1. Promote scientific research, technological development and innovation 
in AI

To strateg ical ly  ant ic ipate  coming events ,  in  an  env ironment  o f  increas ingly  
rap id  technolog ical  change,  i t  i s  essent ia l  to  generate  new knowledge and 
ensure  i ts  e f fect ive  t ransfer  to  the  product ive  fabr ic  and to  the  administrat ive  
sector .  These  tasks  must  be  undertaken wi th  a  double  focus:  ( i )  on  the  one 
hand,  cons ider ing  the  current  in terests  and demands of  companies  and 
inst i tut ions  that  need to  implement  mature  AI  technolog ies ,  fundamental ly  to  
opt imise  resources  and procedures  based on  the  explo i tat ion  o f  large  
databases;  ( i i )  on  the  other  hand,  i t  i s  a lso  necessary  for  the  Strategy  to  
respond to  medium to  long-term interests ,  look ing  beyond the  immediate  
hor izon  to  focus  on  the  generat ion  o f  new and emerging  techniques  that  wi l l  
a l low new bus inesses  to  develop  and establ ished ones  to  enter  sectors  not  
prev iously  cons idered.  

Strategy Pillar 2. Promote digital capabilities, empower national capabilities and attract 
global skills in the field of AI 

With  respect  to  A I ,  the  technical  capabi l i t ies  o f  the  act ive  populat ion  (both  
the  workforce  in  general  and spec ia l is ts )  must  be  enhanced,  in  order  to  
fac i l i ta te  access  to  new,  h igh-qual i ty  jobs  and to  overcome the  chal lenges  
encountered in  the  future  labour  market .  In  addi t ion  to  sc ient ific-technical  
sk i l ls  t ra in ing ,  i t  w i l l  a lso  be  necessary  to  extend tra in ing  in  the  soc ia l  
sc iences  to  address  the  many  s ign ificant  aspects  o f  A I  f rom an 
interd isc ip l inary  s tandpoint .

Strategy Pillar 3. Develop data platforms and technological infrastructures in support of 
AI 

Dig i ta l isat ion ,  access  to  large  volumes of  data ,  the  development  o f  general  
purpose AI  p lat forms incorporat ing  resources  (data ,  corpora ,  lex icons,  
ontolog ies ,  models ,  e tc . ) ,  a lgor i thms and in ference engines ,  together  wi th  
supercomput ing  in frastructure  or  other  h igh-performance,  h igh-process ing  
capac i ty  mechanisms:  a l l  o f  these  e lements  are  essent ia l  for  the  
development  o f  A I ,  for  i ts  use  and promot ion  by  government  administrat ions  
and for  i ts  low or  zero-cost  ava i lab i l i t y  to  innovat ive  SMEs and researchers .  
Beyond invest ing  in  the  generat ion  o f  new data  sets  and data  in frastructures ,  
the  e ffic ient  management  and governance of  data  use  must  a lso  be  ensured,  
in  accordance wi th  pr inc ip les  o f  in teroperabi l i t y ,  in tegr i ty ,  re l iab i l i t y ,  qual i ty  
and legal i ty .  At  the  same t ime,  c i t i zens ’  r ights ,  pr ivacy  and confident ia l i ty  
must  be  protected,  as  cal led  for  by  European in i t ia t i ves  such as  the  European 
Open Source  Cloud and by  Spanish  leg is lat ion  on  data  protect ion .
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Strategy Pillar 4. Incorporate AI into value chains to transform the economic fabric 

Dig i ta l isat ion ,  innovat ion  and the  incorporat ion  o f  A I  in to  va lue  cha ins  is  a  
fundamental  opportuni ty  to  change the  pat tern  o f  economic  growth  in  Spain ,  
one  in  which  human and technolog ical  cap i ta l  may  be  expanded,  reduc ing  
env ironmental  impacts ,  ra is ing  product iv i ty  and enhancing  the  potent ia l  to  
grow intens ively  and susta inably ,  thus  increas ing  wel l-be ing  in  soc iety  and 
generat ing  h igh-qual i ty  employment .

Strategy Pillar 5. Enhance the use of AI in government administration  and in national 
strategic missions

The re lat ionship  between AI  and government  administrat ion  is  one  of  mutual  
benefit .  On the  one hand,  A I  he ightens  transparency  and fac i l i ta tes  the  
communicat ion  o f  publ ic  act iv i ty  in  sectors  such as  heal th  care ,  soc ia l  
serv ices ,  the  env ironment ,  energy ,  just ice ,  t ransport ,  log is t ics ,  educat ion ,  
employment  and secur i ty .  At  the  same t ime,  i t  prov ides  a  more  accurate  
p ic ture  o f  our  soc iety  and makes i t  poss ib le  to  determine pr ior i t ies  for  act ion ,  
ident i fy ing  areas  wi th  compet i t i ve  advantages  and those  which  are  most  
d isadvantaged.  In  turn ,  government  act iv i t ies  foster  the  acceptance  and use  
of  A I  by  prov id ing  finance and promot ion  and by  in tegrat ing  AI  in to  the  
administrat ive  process.  In  the  final  instance,  i t  i s  soc iety  a t  large  that  
benefits  f rom the  introduct ion  and appl icat ion  o f  A I ,  and  so  the  c i t i zenry  
should  moni tor  government  act iv i t ies ,  explo i t  the  prox imity  ach ieved and 
make use  of  A I  appl icat ions  that  respond to  ind iv idual  c i rcumstances.       

Strategy Pillar 6. Establish an ethical and regulatory framework that reinforces the 
protection of individual and collective rights, in order to guarantee inclusion and social 
welfare.

The development  and deployment  o f  A I  has  great  potent ia l  and  ra ises  
expectat ions ,  but  i t  may  a lso  create  uncerta inty  due  to  i ts  e th ical ,  legal ,  
soc ia l  and  economic  impl icat ions .  I f  Spa in  is  to  p lace  i tsel f  a t  the  pol i t ica l  
and soc ia l  forefront  o f  th is  technolog ical  revolut ion ,  an  appropr iate  
f ramework for  act ion  must  be  created.  Moreover ,  we must  cons ider  whether  
the  current  rules  and standards  for  coex is tence  wi l l  cont inue to  be  
appropr iate ,  whether  the  eth ical  and legal  f ramework that  has  served  us  to  
date  wi l l  s t i l l  be  suffic ient ,  and  what  ad justments  may  be  needed to  protect  
ind iv iduals  in  a  d ig i ta l  world .  In  a l l  o f  these  respects ,  e th ical  and democrat ic  
ideals  must  preva i l  over  the  development  o f  A I .  Furthermore,  the  act ion  
f ramework ar is ing  f rom these  cons iderat ions  wi l l  be  complementary  to  the  
corresponding  soc ia l  and  pol i t ica l  debate  and to  the  regulatory  procedures  
that  wi l l  be  required  for  each case.
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The Strategy, moreover, addresses major social challenges that must be overcome if AI is 
to be inclusive and sustainable, such as reducing gender and digital inequalities, 
reinforcing territorial cohesion and assuring the ecological transition.

Social Challenge 1: Reduce the gender gap in AI as concerns employment and leadership.

The first  resul ts  obta ined from the  map of  A I  capabi l i t ies  in  Spain  confirm the  
ex is tence  of  a  marked gender  gap,  due  to  inequal i ty  between women and men 
in  sc ient ific  and soc ia l  s tud ies  ( i .e . ,  Sc ience,  Technology ,  Engineer ing ,  the  
Arts  and Mathemat ics  –  STEAM)  as  wel l  as  in  employment  and leadership  in  
the  field  o f  A I .  Th is  imbalance  is  a  major  vulnerabi l i t y  in  our  economy and 
soc iety ,  and  so  gender  equal i ty  is  one  of  the  pr inc ipal ,  and  cross-cut t ing ,  
a ims of  the  Strategy .  In  fact ,  Spa in  a lready  has  a  h igher  proport ion  o f  female  
researchers  than the  EU average 25(38 .8% vs .  33 .8%) ,  accord ing  to  INE and 
Eurostat  data ,  which  means the  country  is  wel l  pos i t ioned to  fur ther  narrow 
the  gender  gap.

Social Challenge 2: Foster the ecological transition and reduce the carbon footprint.

In  addi t ion  to  the  above,  an  ecolog ical  t rans i t ion ,  spanning  a l l  sectors ,  must  
be  undertaken to  focus  AI  act iv i t ies  on  the  good of  the  p lanet ,  in  two respects  
in  part icular :  first ly ,  by  promot ing  energy-effic ient  data  s torage and 
comput ing  systems (both  in  the  development  o f  hardware  and in  employ ing  
more  effic ient  processes  for  a lgor i thm des ign  and tra in ing ,  v ia  approaches  
such as  the  systemat ic  analys is  o f  the  energy  consumpt ion  of  the  appl icat ions  
cons idered) ,  whi le  min imis ing  i ts  own env ironmental  footpr int .  Secondly ,  by  
or ient ing  AI  and d ig i ta l-enabl ing  technolog ies  to  address  g lobal  chal lenges,  
to  support  the  implementat ion  o f  the  Par is  Agreement  on  c l imate  change 26,  to  
ach ieve  the  UN Susta inable  Development  Goals ,  to  make the  European Green 
Deal  a  success  and to  dr ive  the  trans i t ion  towards  a  c i rcular  economy,  
espec ia l ly  in  the  fields  o f  agr icul ture ,  food  and consumer e lectronics .

Social Challenge 3: Reinforce territorial cohesion.

Terr i tor ia l  cohes ion  can be  defined as  the  ex is tence  of  a  cons istent  in ternal  
s tructure  throughout  the  country .  In  the  present  context ,  th is  refers  to  the  
organisat ion ,  extens ion,  development  and coverage of  d ig i ta l  in frastructures ,  
in  part icular  those  re lated  to  the  Nat ional  Strategy  for  Ul trafast  Networks 27,  
inc lud ing  broadband.  Terr i tor ia l  governance and coord inat ion  between 
var ious  levels  o f  government  (nat ional ,  reg ional  and local )  can  benefit  f rom 
d ig i ta l isat ion  and the  development  o f  A I .  

24de Science Technology Engineering Arts Mathematics
25https://www.ciencia.gob.es/stfls/MICINN/Ministerio/FICHEROS/EECTI-2021-2027.pdf
26https://www.consilium.europa.eu/es/policies/climate-change/paris-agreement/
27https://avancedigital.gob.es/planes-TIC/agenda-digital/DescargasAgendaDigital/Planes%20espec%C3%ADficos/Plan-ADpE-1_Redes-Ultrarrapidas.pdf
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28https://www.oecd.org/spain/Skills-Outlook-Spain-ES.pdf

Greater  cohes ion,  in  conjunct ion  wi th  A I ,  w i l l  a lso  contr ibute  to  terr i tor ia l  
rev i ta l isat ion  and modernisat ion  and help  reverse  the  regress ive  dynamics  
that  have  been observed in  some areas  in  recent  years .  F inal ly ,  terr i tor ia l  
cohes ion  wi l l  fac i l i ta te  the  adopt ion  o f  A I  a t  a l l  levels  o f  the  product ive  fabr ic ,  
w i th in  agenc ies  o f  government  administrat ion  and throughout  the  serv ices  
o f fered.

Social Challenge 4: Narrow the digital divide.

Dig i ta l  l i teracy  is  the  ab i l i t y  to  locate ,  organise ,  understand,  evaluate  and 
analyse  in format ion  us ing  d ig i ta l  technology .  Accord ingly ,  i t  goes  beyond 
merely  learn ing  to  use  the  tools .  Countr ies ,  companies  and ind iv iduals  are  
develop ing  these  sk i l ls  a t  d i f ferent  rates ,  which  is  creat ing  a  new gap,  termed 
the  d ig i ta l  (or  technolog ical )  d iv ide .  Certa in  groups,  a t  r isk  o f  soc ia l  
exc lus ion  or  exper ienc ing  th is  s i tuat ion ,  are  espec ia l ly  vulnerable  to  the  
d ig i ta l  d iv ide .  I f  the  problem is  not  addressed and overcome as  a  matter  o f  
urgency ,  the  emergence of  A I  wi l l  be  an  addi t ional  factor  weighing  on  the  
soc ia l  exc lus ion  that  is  suf fered  by  many,  fur ther  d is tanc ing  them from 
soc iety  and employment .  In  Spain ,  for  example ,  the  younger  populat ion  are  
espec ia l ly  wel l  p laced to  adopt  technolog ical  advances  and profit  f rom them.  
Great  opportuni t ies  ex is t  for  them in  the  d ig i ta l isat ion  o f  jobs  and in  the  
introduct ion  o f  ICTs  in  the  workplace.  Further  openings  ar ise  wi th  the  
spec ific  tra in ing  needed for  teachers 28.

Understanding  the  benefits  o f  d ig i ta l  technology ,  access ing  i t ,  and  us ing  i t  to  
communicate ,  and  perhaps  even creat ing  d ig i ta l  content ;  these  are  some of  
the  sk i l ls  that  must  be  much more  widely  acquired  to  narrow the  d ig i ta l  
d iv ide .  Companies  and other  organisat ions  must  real ise  that  ensur ing  an  
ef fect ive  d ig i ta l  t ransformat ion  is  an  issue of  the  h ighest  pr ior i ty  in  the  dr ive  
to  increase  product iv i ty  and compet i t i veness  in  today ’s  g lobal ised  world .

Annex  1  descr ibes  the  re lat ionship  between the  Strategy  L ines  and the  
ob ject ives  sought .     
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STRATEGY LINE 1. PROMOTE SCIENTIFIC RESEARCH, 
TECHNOLOGICAL DEVELOPMENT AND INNOVATION IN AI

The National Strategy for AI necessarily emerged from the research conducted by the 
public and private sectors, through public-private and public-public collaboration, which 
expand knowledge of the field and facilitate new techniques, focuses and applications that 
can be transferred to the productive environment and/or the public sector, thus boosting 
innovation and technological change. However ,  in  a  rap id ly-changing  env ironment ,  
research p lans  must  be  flex ib le  and adaptable .

To  generate  an  opt imal  env ironment  and to  establ ish  mechanisms that  wi l l  
enhance innovat ive  capabi l i t ies  in  A I ,  both  in  the  publ ic  and in  the  pr ivate  
sector ,  the  Strategy  proposes  the  fo l lowing  five  ob ject ives  for  research and 
technolog ical  development :

1. Promote high-level public research into AI, increas ing  funding  for  th is  
purpose,  broadening  the  scope of  research and subsequent  appl icat ion ,  
separat ing  these  ef for ts  f rom market  inert ia ,  fac i l i ta t ing  the  development  o f  
opt ions ,  and generat ing  a  d ivers ified p lan  for  innovat ion  in  A I ,  focused on  both  
bas ic  and appl ied  research,  in  order  to  ensure  excel lence  and short ,  medium 
and long-term relevance.

2. Foster and exploit research synergies between universities and research centres, 
via inter-university cooperation networks, and with companies and government 
administrations.

3. Create platforms for research cooperation and for the transfer of results between 
the public and private sectors.  Furthermore,  a t tract  and reta in  research ta lent  in  
Spain ,  reduc ing  paperwork  and process ing  t imes that  would  otherwise  
hamper  th is  process.  Foster  the  creat ion  o f  publ ic-pr ivate  consort ia  for  
research pro jects ,  encouraging  the  part ic ipat ion  o f  SMEs and startups  in  the  
sector  in  order  to  create  a  sol id ,  expanding  AI  ecosystem in  the  country ,  
underp inning  the  product ive  fabr ic .

4. Promote the exploitation of synergies between AI research and that conducted in 
strategic areas  such as  heal th ,  educat ion ,  energy ,  c l imate  change,  tour ism,  
cul ture ,  language,  secur i ty  and agr icul ture ,  apply ing  the  act ion  protocols  
establ ished between the  respect ive  min istr ies  and the  Min is try  o f  Sc ience  and 
Innovat ion ,  foster ing  col laborat ion  between the  d i f ferent  levels  o f  
administrat ion  (nat ional ,  in ternat ional  and European)  and sponsor ing  
strateg ic  miss ions  in  th is  respect .
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29https://www.ciencia.gob.es/stfls/MICINN/Ciencia/Ficheros/Estrategia_Inteligencia_Artificial_IDI.pdf

5. Explore alternative investment mechanisms in public-private collaboration (seed 
cap i ta l ,  venture  cap i ta l ,  e tc . )  to  ensure  the  ava i lab i l i t y  o f  suffic ient  
investment  for  Spanish  research to  be  compet i t i ve  and to  fac i l i ta te  the  
transfer  o f  research resul ts  to  industry  and other  act iv i ty  sectors .

FRAMEWORK FOR THE DEVELOPMENT OF AI RESEARCH

Spanish research in AI technologies enjoys wide international recognition,  in  areas  such 
as  machine  learn ing,  heur is t ic  opt imisat ion ,  p lanning,  automat ic  deduct ion ,  
log ic  and reasoning,  natural  language process ing,  computer  v is ion ,  robot ics ,  
mult i -agent  systems,  recommendat ion  systems,  human-machine  cooperat ion ,  
model l ing  based on  inte l l igent  agents ,  and  ontolog ies .  The  Spanish  AI  
communi ty  has  a lso  made outstanding  contr ibut ions  to  the  development  o f  
innovat ive  appl icat ions  in  serv ices ,  in  the  energy  field  and in  env ironmental  
susta inabi l i t y ,  in  s trateg ic  sectors  ( for  example ,  heal th  care  and agr icul ture)  
and in  areas  where  Spain  has  a  part icular ly  s trong presence such as  tour ism 
and the  creat ive  industr ies 29.

In Spain, scientific research activity forms part of the Spanish Science, Technology and 
Innovation System, which  inc ludes  research act iv i ty  focused spec ifical ly  on  AI  
developments .  Th is  act iv i ty  is  carr ied  out  by  publ ic  and pr ivate  academic  and 
sc ient ific  inst i tut ions ,  by  assoc iat ions  and by  organisat ions  prov id ing  R&D&I  
support  to  the  bus iness  world .

The development of scientific policy in Spain is regulated under the Science, Technology 
and Innovation Act (14/2011), which  seeks  to  promote  the  generat ion  o f  knowledge 
in  a l l  areas ,  to  foster  i ts  d isc losure  and to  fac i l i ta te  i ts  subsequent  
appl icat ion  to  produce soc ia l  or  economic  benefit ,  w i th  a  mult ip l ier  e f fect  on  
act ions  a imed at  susta inable  development ,  v ia  sectoral  and cross-cut t ing  
pol ic ies .  Research into  A I  opens  up  great  opportuni t ies  for  the  generat ion  o f  
knowledge,  technolog ies  and innovat ions  o f  a  mult id isc ip l inary  and d isrupt ive  
nature .  In  th is  respect ,  the  combinat ion  o f  fundamental  and appl ied  research 
and exper imental  development  a lso  p lays  an  invaluable  ro le .
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30Numerous international initiatives support this mixed/hybrid approach, including the Center for Human Nature, Artificial Intelligence and Neuroscience 
(www.chain.hokudai.ac.jp), the Centre for the Governance of AI (www.fhi.ox.ac.uk/govai), the Leverhulme Centre for the Future of Intelligence 
(lcfi.ac.uk/projects/kinds-of-intelligence), the Hybrid Intelligence Centre (www.hybrid-intelligence-centre.nl) and the Stanford Institute for Human-Centered 
Artificial Intelligence (hai.stanford.edu).

With respect to the scientific application of AI, specific action will be taken in the framework 
of the National R&D&I Strategy set out by the Ministry of Science, under the following 
premises:

1 AI technologies represent a great opportunity to develop priority sectors of the 
Spanish economy and society in a sustainable way.

2 The humanities and social sciences sectors are cross-cutting in nature and should 
be taken into account in all areas in which AI is applied.

AI  technolog ies  may  be  implemented at  d i f ferent  speeds  accord ing  to  the  
sector  addressed,  and depending  on  the ir  s trateg ic  nature  and degree  of  
matur i ty  and development .  Accord ingly ,  the  research- innovat ion  cyc le  should  
be  s trengthened,  by  rewarding  excel lence  and seeking  network ing  synerg ies  
in  the  in i t ia l  phases  (both  in  academic  research and in  the  bus iness  world ) ,  
whi ls t  making  use  of  mature  technolog ical  so lut ions  a lready  employed in  the  
product ive  fabr ic ,  and  promot ing  startups ,  sp inof fs  and d isrupt ive  innovat ion.  
The  outcomes of  these  endeavours  might  only  become apparent  in  the  medium 
term,  but  they  are  cruc ia l  to  ensur ing  f ru i t fu l  part ic ipat ion  in  the  des ign  of  
technolog ical  developments ,  to  encouraging  investment  and to  making  Spain  
one  of  the  countr ies  creat ing  the  AI  o f  tomorrow.

The universities must play an active role in supporting a Network of Excellence in AI. In  
conjunct ion  wi th  the  research centres  o f  publ ic  organisat ions ,  wi th  those  of  
European organisat ions  operat ing  in  Spain ,  and  those  establ ished to  support  
technolog ical  innovat ion ,  un ivers i ty  act iv i ty  in  th is  field  should  be  focused on  
address ing  hybr id/mixed l ines  o f  research 30.  Therefore ,  a  network  of  
excel lence  wi l l  be  establ ished,  to  mobi l ise  and coord inate  a  cr i t ica l  mass  of  
researchers ,  thus  creat ing  a  pool  o f  future  PhDs,  work ing  in  assoc iated  
postgraduate  programmes,  organised  as  a  mesh or  wi th in  a  federat ion  in  
scalable  s tructures  enabl ing  the  const i tuent  e lements  to  form coord inated  
uni ts  that  are  larger  and more  compet i t i ve .  These  uni ts ,  in  the  form of  
d is tr ibuted  structures ,  combin ing  profiles  o f  a  purely  technical  nature  wi th  
profiles  f rom other  d isc ip l ines ,  wi l l  adopt  a  broad-ranging  approach and 
generate  in terd isc ip l inary  re lat ionships  wi th  other  areas  o f  knowledge,  such 
as  medic ine  or  the  analys is  o f  soc ia l  impact .  

The  current  s tatus  o f  the  AI  ecosystem in  Spain  is  reflected  in  the  map of  A I  
capac i t ies  in  Spain ,  publ ished in  May  2019  by  the  Min is try  o f  Sc ience  and 
Innovat ion.
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CREATION AND DEVELOPMENT OF INSTRUMENTS AND 
MECHANISMS TO TURBOCHARGE INNOVATION

AI is considered an outstanding area for innovation, a driving force of digitalisation and an 
essential component of the public sector, society, private companies, government and 
science.  I t  makes  invaluable  contr ibut ions  in  a l l  these  sectors ,  for  example  by  
enhancing  the  d iagnos is  o f  d iseases,  reduc ing  energy  consumpt ion,  
prevent ing  traffic  acc idents ,  creat ing  new serv ices ,  improv ing  heal th  care  and 
rehabi l i ta t ion ,  rat ional is ing  industr ia l  product ion ,  advanc ing  the  development  
o f  new pharmaceut ical  products  and reduc ing  process ing  t imes.

To narrow the gap between theory and implementation, this innovation environment must 
be promoted and accelerated by means of targeted public policies. In  Europe,  th is  
quest ion  has  been addressed wi th  the  creat ion  o f  D ig i ta l  Innovat ion  Hubs 
(DIHs) ,  or  one-stop  shops  whereby  companies  (espec ia l ly  SMEs)  and publ ic  
administrat ions  can access  the  serv ices  and fac i l i t ies  needed to  ach ieve  a  
successful  d ig i ta l  t ransformat ion.  In  Spain ,  A I  is  be ing  incorporated  into  
many  DIHs 31(see  F igure  1 ) .

31https://www.apte.org/parques-cientificos-tecnologicos-participan-28-digital-innovation-hubs
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32https://ec.europa.eu/newsroom/dae/document.cfm?doc_id=70324
33https://ec.europa.eu/commission/presscorner/detail/en/ip_20_1749

The  recent ly-publ ished “European Dig i ta l  Innovat ion  Hubs in  D ig i ta l  Europe 
Programme” descr ibes  the  current  context  o f  these  centres ,  wi th in  the  
2021-2027 Dig i ta l  Europe Programme 32.  Th is  document  h ighl ights  the  four  
main  funct ions  o f  the  European DIHs for  which  accredi tat ion  wi l l  beg in  in  
2021:  sk i l ls  and tra in ing ,  pre- investment  test ing ,  investment  support ,  and  the  
creat ion  o f  network  and innovat ion  ecosystems.  Th is  new strategy  defines  the  
technolog ies  on  which  the  d i f ferent  proposals  should  be  based,  among 
h igh-performance comput ing  (HPC) ,  cybersecur i ty ,  A I  and  d ig i ta l  sk i l ls .  
These  are  the  main  areas  cons idered for  the  development  and promot ion  of  
innovat ion  and d ig i ta l  t ransformat ion  in  the  per iod  2021-2027,  wi th in  the  
f ramework of  the  Dig i ta l  Europe Programme.  The European DIHs wi l l  be  
re inforced,  making  them regional  s tructures  for  the  development  o f  
innovat ion  and of  s trateg ies  for  the  transfer  o f  d ig i ta l  technolog ies .  A  number  
o f  DIHs ( in  Spain:  9-18)  wi l l  be  recommended for  accredi tat ion  and financing  
(p .  30 ,  Table  1 ) .  The  first  ca l l  for  appl icat ions  for  accredi tat ion  o f  European 
DIHs is  scheduled  for  January  2021,  fo l lowing  the  Spanish  administrat ion ’s  
pre-select ion  o f  candidates  in  October  2020.  

DIHs are key elements for knowledge transfer, supporting the digital transformation and 
enabling the effective uptake of AI by public administrations, businesses (especially 
SMEs) and industry, facilitating access to knowledge, IT skills, cloud platforms, and 
testing, training and service facilities. This  network  of  centres  wi l l  a lso  promote  
the  opt imal  use  of  the  industr ia l  potent ia l  present  in  the  R&D&I  resul ts  
obta ined at  reg ional ,  nat ional  and European levels .  Moreover ,  these  
capabi l i t ies  wi l l  be  re inforced by  the  for thcoming Dig i ta l  Europe and Hor izon  
Europe programmes for  2021-2027.  The  European Commiss ion  has  
establ ished strateg ic  ob ject ives  and act ions ,  to  be  implemented in  
col laborat ion  wi th  the  Member  States ,  to  pr ior i t ise  investment  in  R&D&I ,  
inc lud ing  ef for ts  to  promote  the  mobi l i t y  o f  researchers ,  to  develop  career  
and sk i l ls  f rameworks,  to  boost  gender  equal i ty  and to  foster  research 
excel lence  wi th in  the  EU 33.

In  Spain ,  these  European in i t ia t i ves  are  complemented by  other  programmes 
for  sc ient ific  research cooperat ion ,  funded by  d i f ferent  min istr ies  and 
prov id ing  mechanisms for  t ransferr ing  the  resul ts  o f  sc ient ific  research and 
fac i l i ta t ing  the  incorporat ion  o f  A I  wi th in  novel  appl icat ions  and 
technolog ies .
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34https://www.agenciatributaria.es/static_files/AEAT/Contenidos_Comunes/La_Agencia_Tributaria/Segmentos_Usuarios/Empresas_y_profesionales/Impuesto_s
ociedades/Novedades_Impuesto_Sociedades_publicadas_2014/Comparativa_Sociedades_dic.pdf

Th is  ecosystem for  the  transfer  and implementat ion  o f  research findings  is  
expected  to  foster  the  creat ion  o f  new pro jects ,  s tar tups  or  sp inof fs  f rom 
research centres ,  un ivers i ty  research groups,  publ ic  research bodies  and 
univers i ty  and non-univers i ty  research inst i tutes ,  prov id ing  co-financing  and 
stab i l isat ion  ass is tance.  Cooperat ion  between sp inof fs ,  SMEs,  large  
companies ,  research centres  and univers i t ies  wi l l  a lso  be  promoted,  to  
favour  the  transfer  o f  ex is t ing  knowledge,  to  create  new l ines  and products  o f  
research and to  s tab i l ise  the  personnel  spec ia l ised  in  R&D&I ,  in  d i f ferent  
env ironments  and sectors .

In the fiscal sphere, Article 35 of the Corporation Tax Act of 27 November (27/2014) states 
that tax deductions may be made for R&D and technological innovation activities, and 
Article 39.2 allows similar deductions to be made for R&D&I costs34.

TARGETS FOR 2025

 ACTION AREA 1.1. SUPPORT RESEARCH INTO AI

ACTION 1.  Create a Spanish Network of Excellence in AI to  conduct  research and 
create  tra in ing  programmes at  the  forefront  o f  knowledge in  the  d isc ip l ines  
o f  A I .

ACTION 2.  Reinforce the system of pre-doctoral and post-doctoral research contracts 
and  create  programmes to  at tract  senior  researchers  in  A I .

ACTION 3. Make the scientific career path for AI research personnel more flexible to  
enhance sc ient ific  d ivers i ty  and permeabi l i t y  between the  publ ic  and pr ivate  
sectors  and to  foster  knowledge transfer .

ACTION 4. Create new national centres for technological development in  
mult id isc ip l inary  fields ,  inc lud ing  neurotechnology ,  psychology ,  soc io logy  
and pol i t ics .
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 ACTION AREA 1.2. FACILITATE INNOVATION AND TECHNOLOGY 
  TRANSFER IN AI

ACTION 5. Establish a programme to assist companies that provide AI solutions and data,  
to  enable  d ig i ta l isat ion ,  accelerate  AI  inc lus ion  and promote  the  adopt ion  o f  
new technolog ies  and the  intens ive  use  of  data  in  product ion  processes.

ACTION 6. Strengthen the network of DIHs spec ia l ised  in  A I ,  prov id ing  access  to  
smart  technology ,  b ig  data  and advanced comput ing  capac i ty .

ACTION 7. Create a programme of R&D&I missions  to  address  major  soc ia l  
chal lenges.  

A  central  e lement  o f  th is  Strategy  L ine  is  the  proposed Spanish  Network  of  
Excel lence  in  A I ,  to  promote  research and knowledge generat ion  in  th is  field .  
To  achieve  these  a ims,  advanced research and tra in ing  programmes wi l l  be  
created  in  var ious  areas  o f  A I .  Both  short  and long-term research 
programmes must  be  undertaken,  to  generate  and foster  emerging  and/or  
d isrupt ive  techniques  and to  enter  sectors  not  current ly  cons idered wi th  
respect  to  A I .  In  addi t ion ,  in terd isc ip l inar i ty  and l inks  wi th  the  pr ivate  sector  
must  be  incorporated.

Organisat ional ly ,  there  wi l l  be  a  network  structure  based on  the  nodes  of  the  
Network  of  Excel lence,  thus  forming an  interd isc ip l inary  A I  communi ty  and 
prov id ing  resources  for  t ra in ing ,  recru i tment  and ta lent  retent ion ,  
entrepreneur ia l  support ,  v is i t ing-researcher  programmes and pro jects ,  
accord ing  to  cr i ter ia  o f  excel lence.  In  addi t ion ,  appropr iate  pol ic ies  wi l l  be  
des igned for  research and knowledge transfer ,  and  for  undertak ings  in  
sectors  not  current ly  addressed.  Another  area  of  in terest  is  the  exchange of  
personnel  between publ ic  and pr ivate  organisat ions ,  and the  temporary  
incorporat ion  o f  senior  researchers  in  pro ject  development .

One of  the  main  goals  o f  th is  Network  of  Excel lence  is  to  mot ivate  
in te l lectuals  to  cons ider  chal lenges  in  the  field  o f  A I  as  a  poss ib le  route  
towards  overcoming technical ,  soc ia l  and  sc ient ific  barr iers .  The  Network  
wi l l  be  equipped to  answer  sc ient ific  quest ions  wi th  great  t ransformat ional  
potent ia l .  The  resul ts  obta ined wi l l  be  publ ished for  unrestr ic ted  use  and 
h igh- level  t ra in ing  programmes and seminars  wi l l  be  o f fered.  The  pr imary  
benefit  expected  of  th is  network  is  that  i t  w i l l  enable  Spanish  in i t ia t i ves  to  
take  the  forefront  in  research work  and th ink ing  in  the  field  o f  A I .  
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STRATEGY LINE 2. PROMOTE DIGITAL CAPABILITIES, EMPOWER 
NATIONAL TALENT AND ATTRACT GLOBAL SKILLS IN THE FIELD OF 
AI

One of the main pillars on which the digital transformation of our society must be 
sustained is the necessary education and training in digital skills of the entire population, 
throughout their lives. Specifical ly ,  for  th is  Nat ional  Strategy  for  A I  to  be  
successful ,  i t  i s  essent ia l  to  ensure  that  s tudents ,  teachers ,  publ ic  sector  
personnel ,  the  workforce  in  general  and soc iety  as  a  whole  rece ive  
appropr iate  preparat ion  for  and tra in ing  in  A I ,  f rom an eth ical ,  humanist ic  
and gender  perspect ive .
 
Some of the active employment policy measures presented in this Strategy form part of the 
National Plan for Digital Competences, such as  tra in ing  for  the  d ig i ta l  
t ransformat ion,  un ivers i ty-SME consort ia  and the  acquis i t ion  o f  d ig i ta l  sk i l ls  
by  the  unemployed.  These  measures  are  intended to  promote  
entrepreneurship   

Th is  approach means we must  create  a  capable  c i t i zenry ,  equipped to  
understand the  opt ions  and dec is ions  o f  “smart”  systems.  Tra in ing  in  d ig i ta l  
sk i l ls  must  be  in i t ia ted  in  ear ly  ch i ldhood,  and inc lude tra in ing  in  
computat ional  th ink ing,  in  order  to  fash ion  a  soc iety  that  is  wel l  appr ised  of  
d ig i ta l  technolog ies ,  in  which  sc ience,  technology ,  engineer ing  and 
mathemat ics  (STEM)  vocat ions  are  promoted and the  gender  gap  is  reduced.  
In  vocat ional  t ra in ing  and univers i ty  educat ion ,  greater  e f for t  is  needed in  A I  
to  ensure  that  a l l  involved  acquire  a  sol id  foundat ion  o f  computat ional  
th ink ing.  We must  a lso  increase  the  technical  t ra in ing  in  A I  prov ided to  the  
work ing  populat ion ,  both  for  general  users  and for  spec ia l is ts ,  in  order  to  
fac i l i ta te  access  to  new,  h igh-qual i ty  jobs  and to  successful ly  address  the  
chal lenges  of  the  future  job  market .  Furthermore,  the  inc lus ion  of  A I  in  the  
learn ing  env ironment  cannot  and should  not  be  restr ic ted  to  the  STEM areas,  
but  a lso  inc lude humanist ic  components  and the  soc ia l  sc iences,  in  order  to  
address  a l l  aspects  perta in ing  to  A I ,  f rom an interd isc ip l inary  approach.

In  addi t ion  to  these  educat ional  e f for ts  a imed at  develop ing  ta lent  in  A I ,  
act ions  should  be  taken to  at tract  expert  teaching  staf f  f rom abroad,  tak ing  
into  account  the  ex is tence  of  severe  internat ional  compet i t ion  for  personnel  
wi th  these  sk i l ls .
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AI has great potential to improve the learning process and its outcomes. Furthermore, it 
can be used as a transversal learning method, spanning a range of subjects – scientific, the 
humanities, social science, etc. Finally, AI will enable us to modernise education and 
skills-training systems, providing a new opportunity to resolve challenges in education, 
both old and new, and promoting personalised learning.

In  th is  field ,  A I  t ra in ing  must  be  approached on  the  fo l lowing  fronts :  

· Promote vocational training and establ ish  technical  t ra in ing  procedures ,  
both  in  the  pr ivate  sector  and in  government  administrat ion ,  to  complement  
short- term technolog ical  t rans i t ions  in  the  labour  market .

· Update the AI and digitalisation content offered in vocational training and in 
university education  to  adapt  i t  to  new needs  and to  new processes  of  knowledge 
generat ion  in  a  wide  range of  subject  areas  (heal th ,  agronomy,  aerospace,  
e tc . )  ar is ing  in  the  medium term.  Spanish  univers i t ies  must  seek to  develop  
g lobal  leadership  capabi l i t ies  in  order  to  become a  benchmark in  
Spanish- language AI .

· Lay the foundations for the understanding of computational, critical and creative 
thought regard ing  the  fundaments  o f  A I  and  i ts  outstanding  quest ions ,  a t  a l l  
levels  o f  educat ion  f rom ear ly  ch i ldhood,  prov id ing  adequate  long-term 
tra in ing  for  teachers .  In  th is  respect ,  the  needs  of  s tudents  wi th  spec ia l  
needs  should  a lso  be  addressed.

In  the  "Spain  Can"  p lan  for  recovery ,  t ransformat ion  and res i l ience,  Key  
Pol icy  7 ,  under  the  t i t le  “The impact  on  c i t i zens  of  the  new economy and 
employment  pol ic ies”  addresses  the  fo l lowing  sk i l ls- tra in ing  areas:

· Retra in ing  for  workers  temporar i ly  la id  o f f
· Tra in ing  in  the  tour ism sector  (o f  s trateg ic  importance  in  Spain)
· Tra in ing  to  enable  employment  in  s trateg ic  sectors  o f  general  in terest .

These resk i l l ing  and upski l l ing  programmes,  preferably  for  persons  in  
employment ,  wi l l  be  publ ic ly  funded,  by  the  central  government ,  accord ing  to  
the  product iv i ty  and compet i t i veness  requirements  o f  companies  and the  need 
to  adapt  to  the  d ig i ta l  t ransformat ion.

The above  in i t ia t i ves  should  be  enr iched by  a  cross-cut t ing ,  mult id isc ip l inary  
approach,  for  example  re lat ing  technical  t ra in ing  wi th  the  humanist ic ,  legal  
and soc ia l  aspects  involved,  or  us ing  smart  technolog ies  to  modernise  
educat ion  i tse l f ,  or  to  ass is t  e f for ts  to  reduce the  gender  gap,  an  issue that  
cont inues  to  be  o f  the  utmost  importance.
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Public-private collaboration is crucial to the success of these initiatives,  together  wi th  
measures  to  enhance the  populat ion ’s  understanding  of  smart  technolog ies ,  
to  ensure  that  c i t i zens  are  aware  of  the  chal lenges  presented  and of  the  real  
opportuni t ies  o f fered.  The  main  bus iness  sectors  are  part ic ipat ing  d irect ly  in  
the  modernisat ion  o f  vocat ional  t ra in ing  programmes,  and mult ip le  
col laborat ive  in i t ia t i ves  have  been undertaken to  promote  resk i l l ing  and 
upski l l ing .  Another  important  cons iderat ion  is  the  wide  var iety  o f  
co l laborat ion  instruments  that  have  been establ ished,  together  wi th  
European consort ia  and pro jects  contracted  d irect ly  f rom the  Spanish  Centre  
for  Industr ia l  Technolog ical  Development  (CDTI ) .

The  Government  has  launched var ious  in i t ia t i ves  in  th is  area 35,  inc lud ing  an  
Act ion  Plan  a imed at  reduc ing  gender  d iscr iminat ion ,  promot ing  gender  
equal i ty  and narrowing the  gender  gap  in  sc ience,  promot ing  equal i ty  for  
persons  wi th  d isab i l i t ies  and combat ing  soc ia l  exc lus ion,  e tc .  These  act ions  
wi l l  be  appl ied  in  a l l  areas  o f  STEAM tra in ing  and access  to  A I  jobs .  Other  
instruments  that  wi l l  be  appl ied  inc lude scholarships ,  industr ia l  doctorates ,  
programmes for  technical  support  personnel ,  post-doctoral  contracts ,  seed 
cap i ta l  reserves  for  s tartups ,  and support  for  women’s  part ic ipat ion  in  
in ternat ional  A I  technology  programmes.

CURRENT SITUATION OF AI IN EARLY CHILDHOOD, PRIMARY AND SECONDARY EDUCATION 

The percentage of schools that are strongly equipped with technological resources is now 
higher in Spain than the EU average36. Accord ing  to  the  Connected  Schools  pro ject ,  
over  83% of  Spanish  schools  have  fast  in ternet  connect ions  (>100Mb) .  Wi th  
respect  to  the ir  preparat ion  in  STEAM subject  areas ,  the  number  o f  teachers  
in  Spain  who have  taken courses  on  the  pedagogical  use  o f  ICTs  is  a lso  above  
the  EU average (55-75% accord ing  to  the  teaching  level  cons idered) ,  whi le  in  
terms of  the ir  acquaintance  wi th  learn ing  apps,  the  percentages  are  s imi lar  
to  the  EU average.

However, levels of digital competence are slightly below the European average, with 43% 
of individuals aged 16-74 years lacking basic digital skills (vs. the EU-28 average of 42%).  
The  Dig i ta l  Economy and Soc iety  Index  (DESI )  for  2020  p laces  Spain  in  16th  
p lace  in  the  EU-28 ranking  in  human capi ta l 37.  Accord ing  to  another  report ,  
Spa in  is  per forming below the  OECD average in  the  use  of  ICTs  in  schools  and 
in  mathemat ics  t ra in ing ,  which  is  assoc iated  wi th  inadequate  performance in  
analy t ica l  tasks  that  require  the  use  of  a  computer  to  solve  problems 38.  

35  Such as the Women, Science and Innovation Observatory, the White Paper on Women in Technology and various measures adopted in the field of science, 
detailed in: https://www.lamoncloa.gob.es/consejodeministros/Paginas/enlaces/080219-enlaceagendacambio.aspx 
http://www.mineco.gob.es/stfls/mineco/ministerio/ficheros/libreria/LibroBlancoFINAL.pdf, published by the Ministry of Economy, Industry and Competitiveness.
36According to the 2nd Survey of schools: ICT in education 2019 https://ec.europa.eu/newsroom/dae/document.cfm?doc_id=57821 reaching 79% and 78% for levels 
ISCED2 and ISCED 3, respectively.
37https://administracionelectronica.gob.es/pae_Home/pae_OBSAE/Posicionamiento-Internacional/Comision_Europea_OBSAE/Indice-de-Economia-y-Sociedad-Di
gital-DESI-.html
38https://ec.europa.eu/digital-single-market/en/scoreboard/spain The 2015 OCDE report “Students, Computers, and Learning: Making the Connection” 
https://www.oecd-ilibrary.org/education/students-computers-and-learning_9789264239555-en
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From the  above,  i t  i s  c lear  that  greater  emphasis  is  needed on  ICTs  and AI  
technolog ies  (mathemat ics  and log ic )  f rom the  ear ly  s tages  of  the  educat ional  
cyc le ,  together  wi th  appropr iate  t ra in ing  for  teaching  staf f .  In  response to  
th is  perce ived  need,  the  Spanish  Computer  Sc ience  Soc iety  (SCIE)  and the  
Conference of  D irectors  and Deans of  Computer  Engineer ing  (CODDI I )  have  
drawn up  a  mani festo  on  the  need to  inc lude Computer  Sc ience  as  a  
compulsory  subject  in  the  Spanish  educat ional  system,  f rom pr imary  
educat ion  to  h igh  school 39.  Furthermore,  the  SCIE  and the  Royal  Spanish  
Mathemat ical  Soc iety  have  presented  a  jo int  document  ent i t led  “Towards  a  
new educat ion  in  mathemat ics  and computer  sc ience  in  secondary  
educat ion 40”  .  F inal ly ,  the  Min is try  o f  Educat ion  and Vocat ional  Tra in ing  has  
publ ished a  s tudy  on  the  s i tuat ion  o f  Computat ional  Th ink ing  in  educat ion  in  
Spain 41.  Th is  s tudy  wi l l  prov ide  the  bas is  for  a  pro ject  to  be  implemented in  
col laborat ion  wi th  the  Autonomous Communit ies  to  create  a  School  o f  
Computat ional  Th ink ing  and Art ific ia l  In te l l igence 42.

THE GROWING PRESENCE OF AI IN VOCATIONAL TRAINING

Numerous studies have highlighted the need to reinforce the technological content of 
vocational training programmes at all levels, especially in promoting "medium-level 
skills" in technology, and to adapt it to the reality of the productive sectors, thus enhancing 
professional capacities and skills.  In  response,  the  Government  has  presented  i ts  
first  Strateg ic  Plan  for  Vocat ional  Tra in ing  wi th in  the  Educat ion  System 
2019-2022 43,  to  promote  the  modernisat ion  o f  vocat ional  t ra in ing  and 
twin-track  vocat ional  t ra in ing ,  and to  harmonise  levels  o f  supply  and demand 
for  sk i l ls  and qual ificat ions .  Th is  Plan  wi l l  be  put  in to  pract ice  in  coord inat ion  
and cooperat ion  wi th  soc ia l  agents  and wi th  publ ic  and pr ivate  companies .  
The  process  o f  rev iewing  profess ional  qual ificat ions  and degrees  has  a lready  
s tarted ,  but  much remains  to  be  done to  in tegrate  AI  capabi l i t ies  in to  the  
vocat ional  t ra in ing  system,  in  both  technical  and non-technical  areas.

The fundamental  a im of  these  reforms is  to  promote  the  creat ion  o f  more  
career  opportuni t ies ,  such as  computer  analys is ,  sof tware  development  and 
spec ia l is t  computat ion ,  reflect ing  the  importance  of  these  occupat ions  in  the  
development  o f  A I-related  act iv i t ies .

39http://www.scie.es/wp-content/uploads/2018/07/informe-scie-coddii-2018.pdf
40https://www.rsme.es/wp-content/uploads/2020/06/Educacion-matematicas-e-informatica-secundaria.pdf
41http://code.intef.es/wp-content/uploads/2018/10/Ponencia-sobre-Pensamiento-Computacional.-Informe-Final.pdf 
42https://intef.es/tecnologia-educativa/pensamiento-computacional/
43https://www.lamoncloa.gob.es/consejodeministros/referencias/documents/2019/refc20191122e_3.pdf
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GRADUATE AND POST-GRADUATE EDUCATION AND THE DEVELOPMENT OF AI

In Spain, university training in AI is represented by several well-consolidated 
undergraduate and postgraduate programmes, at both Master’s and Doctorate levels. 
Moreover, new AI-related Master's and Bachelor's degrees have recently been launched, 
and specific skills in AI are included in all computer science and computing degrees and in 
Master’s degrees in computer technology44.  However ,  in  some respects  the  
univers i t ies  need to  p lay  a  more  act ive  ro le  in  th is  context .  On  the  one hand,  
the  current  shortage  of  ICT  graduates  and profiles ,  which  many  in  the  
bus iness  and industr ia l  world  have  warned aga inst ,  means that  non-computer  
s tud ies  must  be  reor iented  towards  these  technolog ies 45.  Moreover ,  there  
must  be  more  ef fect ive  coord inat ion  between h igher  educat ion  and the  world  
o f  work,  making  i t  poss ib le  to  ident i fy  career  paths  that  are  in  t rans i t ion  and 
for  the  univers i t ies  to  o f fer  mechanisms for  the  resk i l l ing  o f  workers  in  
employment ,  as  has  a lready  been done in  some univers i ty  d isc ip l ines  in  which  
AI  is  combined wi th  s tud ies  involv ing  other  sc iences,  bus iness  or  the  
humani t ies .  Indeed,  there  is  a  growing trend for  degrees  to  combine  AI  wi th  
sc ient ific  subjects ,  the  humani t ies ,  economics ,  e tc .  On the  other  hand,  a  lack  
o f  technolog ical  d ivers i ty  pers is ts  in  the  educat ional  opportuni t ies  o f fered  in  
th is  field .  To  remedy  th is ,  the  un ivers i t ies  have  a  range of  poss ib le  
approaches,  such as  support ing  the  s tudy  and development  o f  A I ,  in  d i f ferent  
fields  o f  appl icat ion .  A l though there  ex is t  programmes of  th is  type  (mainly  a t  
the  Master ’s  level ) ,  for  example  combin ing  Law,  Robot ics  or  B io logy  and AI ,  i t  
i s  important  to  p lace  greater  emphasis  on  such interd isc ip l inary  s tud ies  in  
order  to  ach ieve  a  technolog ical ly  r icher  ecosystem,  wi th  a  greater  d ivers i ty  
o f  perspect ives .

Finally, and with the same ambition of supporting educational diversity, it is important that 
universities address the challenges presented by AI in their courses of a social and 
humanistic nature, s ince  these  quest ions  must  be  present  in  the  overs ight  o f  
course  des ign  and implementat ion .  Furthermore,  analy t ica l  methods  and 
methodolog ical  in tervent ion  should  be  co-defined,  adding  a  new perspect ive  
to  establ ished technical  cons iderat ions .  Th is  evolut ion  wi l l  require  
support ing  educat ion  in  A I  and adapt ing  i t  to  non-technical  courses ,  thus  
making  soc iety  bet ter  equipped to  resolve  the  quest ions  and chal lenges  posed 
by  A I ,  on  the  bas is  o f  d iverse  exper iences  and sources  o f  knowledge.

44 https://www.boe.es/boe/dias/2009/08/04/pdfs/BOE-A-2009-12977.pdf
45 According to the OECD, between 2011 and 2017, ICT employment in Spain grew by 2.2%, in comparison with 9% in Australia, the USA and the UK. The EU average 
in this respect (5.2%) more than doubles the Spanish figure. In general, fewer than 20% of Spanish companies have hired ICT experts, and this figure falls to 3% 
among companies with fewer than 10 workers (Source: INE).
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The Government will promote the creation and consolidation of a community focused on 
cognitive science, which as yet is inexistent in Spain, but present in neighbouring 
countries. In such a community, the hybridisation of areas such as computer science, 
neuroscience or computational biology would facilitate the development of technological 
instruments based on the fundaments of human intelligence. In  th is  mixed space  
focused on  explor ing  the  bas ic  e lements  o f  a  sc ience  of  cogni t ion  and 
inte l l igence,  neurosc ient ific ,  psycholog ical ,  computat ional ,  b io log ical  and 
technolog ical  d isc ip l ines  would  interact  on  an  equal  bas is .  Th is  focus  would  
make i t  poss ib le  to  define a  new field  o f  s tudy ,  namely  the  Sc ience  and 
Engineer ing  of  In te l l igence.  However ,  to  ach ieve  th is  goal  there  must  be  
s tructures  for  academic  cooperat ion  wi th in  these  bounds,  wi th  inst i tut ional  
recogni t ion  and the  promot ion  of  in terd isc ip l inary  and interunivers i ty  
networks  and forms of  co l laborat ion ,  so  that  a  mixed-approach community  
can  be  s tructured and consol idated  in  Spain .  In  addi t ion  to  th is  perspect ive ,  
o thers  in  which  AI  is  assoc iated  wi th  d isc ip l ines  such as  ph i losophy ,  
soc io logy ,  psychology  and language stud ies  wi l l  be  s trengthened,  in  order  to  
enr ich  and d ivers i fy  the  AI  ecosystem in  Spain .

TRAINING AND ATTRACTING AI SKILLS IN GOVERNMENT ADMINISTRATION

Government administrations must also contribute to the development of AI capabilities, 
through training and reskilling plans prov ided by  the  State ,  the  Autonomous 
Communit ies  and local  corporat ions .  These  tra in ing  p lans  should  prov ide  
publ ic-sector  s ta f f  w i th  the  knowledge required  for  A I-based solut ions ,  a t  a l l  
levels ,  inc lud ing  execut ive  pos i t ions ,  to  be  employed to  improve  the  serv ices  
o f fered.  Accord ingly ,  cons iderat ion  wi l l  be  g iven  to  the  creat ion  o f  Master ’s  
programmes in  A I ,  to  be  suppl ied  e i ther  in  the  publ ic  sector  a lone  or  in  
col laborat ion  wi th  pr ivate  ent i t ies ,  and  to  establ ish ing  mechanisms enabl ing  
greater  flex ib i l i t y  in  a t tract ing ,  reta in ing ,  se lect ing  and p lanning  personnel  
and in  serv ice  prov is ion.  In  the  lawtech-legal tech  ( legal  technology)  sector ,  
the  tra in ing  and research potent ia l  o f  the  Centre  for  Legal  Stud ies  o f  the  
Min is try  o f  Just ice  wi l l  be  employed as  appropr iate ,  in  accordance wi th  the  
current  model  o f  co-governance.

In addition to the above, AI talent and skills must be attracted to enter government 
administration. Our society is aging and with it, our public sector. This  process  is  
aggravated  by  the  current ly  scant  appeal  o f  the  publ ic  sector  as  a  source  of  
employment ,  by  a  lack  o f  knowledge about  the  ro le  p layed  by  our  inst i tut ions ,  
and by  the  low value  ass igned to  the  funct ions  carr ied  out  by  the ir  personnel .  
The  successful  implementat ion  o f  in format ion  technolog ies  in  general ,  and  of  
A I  in  part icular ,  could  revolut ion ise  the  product ion  processes  and work ing  
methods  of  the  administrat ion .

NATIONAL STRATEGY FOR ARTIFICIAL INTELLIGENCE 



37

In  th is  respect ,  i t  i s  essent ia l  to  act  proact ive ly  to  re inforce  the  qual i ty  o f  our  
publ ic  serv ices ,  and AI  prov ides  a  un ique means of  do ing  so .  I ts  successful  
implementat ion  would  require  coord inated  act ions  in  a l l  o f  the  fo l lowing  
areas ,  a imed at  a t tract ing  human capi ta l  towards  government  administrat ion ,  
wi th  each re inforc ing  the  other :

1. Attract skills and talent: Widespread ignorance of  the  ro le  o f  the  publ ic  
sector  and of  the  employment  potent ia l  i t  o f fers  is  l imi t ing  government ’s  
access  to  sk i l led  personnel .  To  remedy  th is  s i tuat ion ,  flex ib le  contracts  could  
be  o f fered  to  un ivers i ty  and research centre  s taf f  to  enable  the ir  short- term 
or  part- t ime employment  wi th in  government  fac i l i t ies .  Another  poss ib i l i t y  
would  be  to  create  publ ic-pr ivate  consort ia ,  br ing ing  together  researchers  
f rom the  publ ic  sector  and staf f  f rom SMEs and startups,  to  develop  
government-sponsored product ive  pro jects .

2. Improve the image of public-sector employment: Among poss ib le  areas  o f  
a t tent ion  in  th is  respect ,  a t tent ion  should  be  drawn to  the  ro le  o f  the  
Administrat ion  in  soc iety  as  a  fundamental  support  for  publ ic  pol ic ies  and 
serv ices ,  in  which  the  human factor  is  an  essent ia l  component .  The  added 
value  of  A I  would  enhance the  qual i ty  and operabi l i t y  o f  publ ic  serv ices  and 
the ir  in teract ion  wi th  soc iety ,  ra is ing  awareness  and apprec iat ion  o f  the  
implementat ion  o f  publ ic  pol ic ies .

3. Boost the quality and accessibility of information on public employment:  Access  to  
employment  is  governed by  the  pr inc ip les  o f  equal i ty ,  mer i t  and  ab i l i t y .  
Publ ic  employment  is  s table  and encourages  career  progress ion,  both  
hor izontal  and vert ica l ,  and  the  cont inual  acquis i t ion  o f  new sk i l ls .  The  
Administrat ion  has  p ioneered access  for  persons  wi th  d i f ferent  sk i l l  sets  and 
who present  33% d isab i l i t y  or  greater .  In  a l l  employment  o f fers  by  the  
Administrat ion ,  spec ia l  emphasis  should  be  p laced on  recru i t ing  persons  
combin ing  technical  capac i t ies  in  subjects  such as  sc ience,  technology ,  
engineer ing  and mathemat ics  (STEM)  wi th  sk i l ls  and knowledge in  humanist ic  
components  and the  soc ia l  sc iences  (STEAM) ,  to  promote  a  balanced 
approach to  the  d iverse  aspects  o f  A I .
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WORKPLACE TRAINING

Going beyond the education system, it is essential to promote training in the workplace to 
accompany technological transitions. In  Spain ,  the  current  rate  o f  unemployment  
among school  leavers  and graduates  o f  vocat ional  t ra in ing  courses  is  16%,  
compared to  8% among univers i ty  graduates .  In  v iew of  the  ant ic ipated  
d ig i ta l isat ion  o f  the  economy,  and assuming appropr iate  mechanisms for  
technical  t ra in ing  in  A I  technolog ies ,  profess ional  t ra in ing  in  th is  area  could  
be  the  best  means of  address ing  the  technology  gap  and improv ing  
employabi l i t y .  In  th is  respect ,  the  EU has  publ ished a  D ig i ta l  Educat ion  Act ion  
Plan,  set t ing  out  the  s trateg ic  pr ior i ty  o f  improv ing  d ig i ta l  capac i t ies ,  in  bas ic  
and advanced d ig i ta l  educat ion 46.

Finally, to ensure that this technology is guided by principles of collective benefit, spaces 
for communication and debate should be fostered between the agents involved and civil 
society, in order to enhance public understanding of smart technologies and to make 
known the real challenges and opportunities. In  th is  endeavour ,  spec ia l  a t tent ion  
should  be  pa id  to  the  e lder ly ,  persons  of  fore ign  or ig in ,  fami l ies  wi th  l imi ted  
resources  and res idents  o f  rural  areas ,  who may  have  fewer  opportuni t ies  
than others  and might  require  spec ia l  instruct ion  in  the  use  and 
understanding  of  these  technolog ical  resources.

ATTRACTING AND TRAINING PERSONNEL WITH SPECIALIST AI SKILLS

Spain is strongly placed to attract AI talent, with two cities, Madrid and Barcelona, among 
the top ten in Europe for the establishment of startups. In  addi t ion ,  pro jects  wi th  
outstanding  capac i t ies  for  innovat ion  are  be ing  developed in  Aragón,  
Valenc ia ,  Malaga,  Granada,  B i lbao,  A  Coruña and e lsewhere.  These  pro jects  
are  drawing investment  by  Spanish  and fore ign  companies ,  a t tracted  by  the  
h igher  qual i ty  o f  l i fe  o f fered  and by  lower  financia l  costs .  Another  re levant  
factor  is  the  COVID-19  pandemic ,  which  is  d isplac ing  many  workers  towards  
less  populated  areas  o f  the  country  and rural  env ironments .  The  Nat ional  
Strategy  for  A I  a ims to  consol idate  Spain  as  a  pole  o f  a t tract ion  for  A I  ta lent  
and for  the  creat ion  o f  R&D centres  for  in ternat ional  companies .  To  achieve  
these  goals ,  however ,  there  must  be  appropr iate  terr i tor ia l  cohes ion,  
espec ia l ly  as  concerns  communicat ions .  

46 https://ec.europa.eu/education/education-in-the-eu/digital-education-action-plan_en
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ACTION TARGETS FOR 2025

 ACTION TARGET 2.1 – DEVELOP NATIONAL TALENT AND SKILLS IN  
 AI

ACTION 8. Develop the National Plan for Digital Competence, in troduc ing  e lements  
o f  computat ional  th ink ing  and AI  in to  the  school  sy l labus,  modernis ing  
vocat ional  t ra in ing ,  develop ing  univers i ty  and post-univers i ty  t ra in ing ,  
foster ing  occupat ional  resk i l l ing  and d ig i ta l  t ra in ing  among the  populat ion  as  
a  whole ,  promot ing  vocat ions  in  the  fields  o f  sc ience,  technology ,  
engineer ing ,  mathemat ics  and the  humani t ies  (STEAM) ,  wi th  a  spec ia l  focus  
on  reduc ing  the  gender  gap,  and establ ish ing  AI  t ra in ing  and d iscuss ion  
events .   

ACTION 9. Strengthen the provision of AI training among vocational and university 
students, expanding  Doctorate  and Master ’s  s tud ies  and post-graduate  
courses ,  o f fer ing  more  pos i t ions  for  teaching  and research personnel ,  and  
updat ing  the  content  o f  degree  programmes.  Promote  interd isc ip l inary  and 
interunivers i ty  s tructures  for  academic  cooperat ion  to  consol idate  a  
nat ionwide,  broad-based academic  communi ty  and to  promote  internat ional  
exchanges.

 ACTION TARGET 2.2 – ATTRACT AND RETAIN GLOBAL TALENT IN 
 THE FIELD OF AI

ACTION 10. Launch the “SpAIn Talent Hub” programme, in  coord inat ion  wi th  ICEX 
Invest  in  Spain ,  to  a t tract  both  academic  and profess ional  ta lent  in  the  field  
o f  A I ,  w i th  spec ia l  emphasis  on  at tract ing  fore ign  investment  ( inc lud ing  the  
creat ion  o f  company  headquarters/ fac i l i t ies  in  Spain) ,  on  investments  wi th  a  
soc ia l  impact  and on  promot ing  the  incorporat ion  o f  female  entrepreneurs  
and women wi th  ta lent .

ACTION 11.  Launch a  programme to  support  the  recognition of international 
qualifications and accreditations in  order  to  a t tract  in ternat ional  teachers  o f  A I .  
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STRATEGY LINE 3. DEVELOP DATA PLATFORMS AND 
TECHNOLOGICAL INFRASTRUCTURE TO SUPPORT AI

Digitalisation, availability and access to large volumes of data, and the existence of 
high-performance infrastructure and processing capacity are essential to the 
development of AI.  In  addi t ion  to  invest ing  in  the  generat ion  o f  new datasets  and 
in frastructure ,  the  e ffic ient  management  and proper  use  of  data  throughout  
i ts  va lue  cha in  must  a lso  be  ensured,  respect ing  the  pr inc ip les  o f  in tegr i ty ,  
re l iab i l i t y  and qual i ty ,  and  protect ing  c i t i zens ’  r ights  and pr ivacy ,  as  
descr ibed  in  Strategy  L ine  6 .

The data  compris ing  these  data  p lat forms and in frastructure  must  be  
d isaggregated  by  sex ,  age,  nat ional i ty  and geographic  locat ion ,  among other  
var iables .

The actions described in this Strategy Line are intended to originate and develop solutions 
to three key issues regarding data platforms and AI technology infrastructure.

1. Develop the regulatory framework for Open Data, to  define a  s trategy  to  publ ish  
and enable  access  to  publ ic  data ,  to  fac i l i ta te  the  use  and shar ing  of  
mult i l ingual  data  among government  administrat ions  and other  agenc ies ,  and  
to  ensure  the  proper ,  safe  use  of  the  data .

2. Promote actions regarding data platforms, models, algorithms, inference engines 
and cybersecurity  to  cata lyse  research and innovat ion  a imed at  improv ing  the  
secur i ty ,  cert ificat ion ,  e ffic iency  and governance of  open and c losed data  and 
of  the  AI  system.

3. Promote the specific development of AI technologies in the field of natural language 
processing,  which  represents  a  great  opportuni ty  for  Spain  to  p lay  a  lead ing  
ro le  in  th is  area ,  in  v iew of  the  growing importance  of  the  Spanish  language 
worldwide.

PUBLIC DATA PLATFORMS

With current AI technology, the ability to impact on the value chain depends mainly on the 
availability of large volumes of high-quality data and metadata. Moreover, the data must 
be accessible, complete, secure and managed in full compliance with regulations on data 
confidentiality.

To ensure the correct management of data in the public sphere, appropriate regulations 
will be established, a Data Office created and the role of its Chief Data Officer clearly 
defined.  The  Data  Office  wi l l  form part  o f  the  General  State  Administrat ion  and 
wi l l  coord inate  the  const i tuent  administrat ions  to  guarantee  the  s torage,  
access  and cons istent ,  secure  treatment  o f  mult i l ingual  data  re lated  to  
energy ,  agr icul ture ,  natural  resources ,  in frastructure ,  sc ience,  industry ,  
soc ia l  secur i ty ,  employment ,  the  administrat ion  o f  just ice  and heal th  care ,  
among other  sectors .  The  Office  wi l l  enhance the  ava i lab i l i t y  o f  data  sets ,  
making  them ava i lable  to  improve  administrat ive  procedures  and to  enable   
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47  Royal Decree-Law 14/2019, of 31 October, adopting urgent measures for reasons of public security in matters of digital administration, public sector 
procurement and telecommunications.
48 https://datos.gob.es/es/dashboard
49 See Royal Decree 1495/2011, of 24 October, which developed Law 37/2007, of 16 November, on the reuse of public sector information, for the national public 
sector.
50 Through the Secretary of State for Digital Advancement and the Secretary of State for the Civil Service.
51 https://www.red.es/redes
52 https://datos.gob.es/es
53 https://www.boe.es/buscar/doc.php?id=BOE-A-2018-16673
54 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=uriserv:OJ.L_.2019.172.01.0056.01.SPA

the  pr ivate  sector  to  safe ly  develop  AI-based solut ions ,  products  and serv ices  
whi ls t  apply ing  best  pract ices  in  terms of  secur i ty  and data  qual i ty 47.

Following recent initiatives, Spain is now a European reference in the field of open data48. 
The law on the reuse of public sector information49, has resul ted  in  important  
in i t ia t i ves  be ing  taken to  promote  access  to  publ ic  data  in  Spain .  A  ser ies  o f  
co l laborat ion  agreements  between the  General  State  Administrat ion 50 and  the  
publ ic  bus iness  ent i ty  Red.es 51 to  promote  the  access ib i l i t y  and reuse  of  
publ ic  sector  in format ion  has  led  to  the  adopt ion  o f  a  body  o f  act ions  termed 
the  APORTA In i t ia t i ve  (an  open data  in i t ia t i ve  sponsored by  the  Spanish  
Government 52) .  The  Organic  Law to  Protect  Personal  Data  and Guarantee  
Dig i ta l  R ights 53 establ ishes  new obl igat ions  for  the  publ ic  sector ,  such as  the  
power  to  ver i fy  the  authent ic i ty  o f  c i t i zens ’  personal  data  and the  des ignat ion  
o f  a  Data  Protect ion  Office.  

Furthermore, initiatives on open data and the reuse of public sector information are being 
applied locally and regionally, and within the context of the EU, in accordance with 
amended Community regulations in this respect54. The  leg is lat ion  regulates  the  use  
of  data  in  publ ic ly- funded research,  inc lud ing  metadata ,  dynamic  data  and 
h igh-value  data ,  in troduc ing  condi t ions  on  the  reuse  of  such data  and 
measures  re lated  to  exclus ive  agreements .

An interd isc ip l inary  Working  Group on  open data  in  the  nat ional  publ ic  sector  
wi l l  be  created  to  ensure  the  e fficacy  o f  the  above  act ions  and in i t ia t i ves .

The private sector will be encouraged to develop accessible data storage facilities and to 
facilitate data sharing and/or publication, fo l lowing  the  necessary  technical  
preparat ion  and defini t ion  o f  s trateg ies  in  th is  respect .  Companies  wi l l  be  
encouraged to  establ ish  a  data  l i fe  cyc le ,  based on  col lect ion ,  preparat ion ,  
publ icat ion  and maintenance.  In  addi t ion ,  moni tor ing  and superv is ion  
protocols  wi l l  be  defined for  data  shar ing.
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In the judicial field, institutional skills-training policies will be adopted. The Centre  for  
Legal  Stud ies ,  part  o f  the  Min is try  o f  Just ice ,  wi l l  p lay  an  important  ro le  
wi th in  th is  Strategy  L ine ,  funct ion ing  as  a  D ig i ta l  In te l l igence  Hub for  the  
technolog ical  legal  sector  ( lawtech-legal tech)  and prov id ing  AI  sk i l ls  t ra in ing  
wi th in  the  publ ic  sector .

Regulatory measures will be adopted to reinforce commitments for the protection, 
coordinated management, openness and accessibility of information available to the public 
sector. Furthermore, in conjunction with the private sector, new value-added, data-driven 
services will be facilitated. In  th is  respect ,  and  in  l ine  wi th  the  proposed European 
Data  Strategy 55 encouraging  the  creat ion  o f  sector ia l  data  pools ,  an  act ion  
f ramework wi l l  be  developed to  implement  data  shar ing  models ,  as  a  means 
of  encouraging  innovat ion  and exper imentat ion ,  a t  the  fo l lowing  levels :  

· G2B (Government  to  Business)

· G2G (Government  to  Government )

· G2C (Government  to  C i t i zen)

· C2G  (C i t i zen  to  Government )

· G2G (Bus iness  to  Government )

· G2C (Bus iness  to  Business)

The introduction of new, data-driven processes and services, in both the public and private 
spheres, will be assured by the use of secure environments, or sandboxes, with the 
support of the European Commission and the European Parliament.  The  main  purpose 
of  th is  approach is  to  test  new AI  appl icat ions  in  d i f ferent  areas ,  in  
compar ison wi th  the  ex is t ing  regulatory  f ramework,  in  a  process  performed 
by  part ic ipat ing  ent i t ies  and the  regulatory  author i ty .  These  sandboxes  and 
data  repos i tor ies  may  be  explo i ted  by  government  agenc ies ,  as  users  and 
cata lysts  o f  A I ,  and  by  the  creators  o f  and contr ibutors  to  the  data  
repos i tor ies ,  poss ib ly  as  part  o f  a  network  of  D ig i ta l  Innovat ion  Hubs.  They  
are  expected  to  be  part icular ly  va luable  for  SMEs,  both  reg ional ly  and local ly .  
In  Spain ,  the  General  Secretar iat  for  the  Treasury  and F inanc ia l  Pol icy  has  
promoted a  F inanc ia l  Sandbox  law 56,  to  establ ish  an  appropr iate  legal  
env ironment  in  which  financia l  innovat ions  wi l l  be  implemented effic ient ly  and 
safe ly .  Thus,  government  administrat ions  and others  wi l l  be  able  to  safe ly  
invest igate  new formats  for  data  use,  such as  the  acquis i t ion  o f  in format ion  
re levant  to  taxat ion ,  as  an  a l ternat ive  to  current  in format ion  return  systems.
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57 https://www.csic.es/sites/default/files/22febrero2019%20EOSC%20Synergy_0.pdf
58 Data according to the report “Broadband Coverage in Spain, as of June 2018”. 
https://avancedigital.gob.es/banda-ancha/cobertura/Documents/Cobertura-BA-2018.pdf
59 https://www.red.es/redes/es/que-hacemos/pilotos-5g

Finally, the Data for Social Good project will be launched, to stimulate the use and good 
governance of public and private data, thus generating a social and public good. Open 
data ,  c i t i zen-generated  data  and government-to-c i t i zen  data  t ransact ions  wi l l  
be  used to  s treaml ine  processes  that  produce a  marked soc ia l  and  publ ic  
impact ,  thus  enhancing  the  quant i ty  and qual i ty  o f  publ ic  part ic ipat ion  in  
government .  For  example ,  combinat ions  o f  open,  publ ic  or  c i t i zen-generated  
data  could  be  used to  moni tor  env ironmental  phenomena ( f rom a ir  qual i ty  to  
the  mapping  of  invas ive  spec ies) ,  to  s tudy  aspects  o f  communi ty  heal th  or  to  
open up  new l ines  o f  publ ic  and pr ivate  research.

DATA-ENABLING PLATFORMS AND CYBERSECURITY

For AI to be a powerful driver of innovation and economic growth in our country, it is 
necessary to promote digital-enabling technologies such as connectivity infrastructure, 
big-data storage environments (cloud technology), cybersecurity, high-performance 
computing, the Internet of Things, AI at the edge, automation, process control and smart 
systems for the development of services, products and processes.

An important element within the framework of cloud computing technologies is the 
European Gaia-X initiative, an ambitious project to create an efficient, secure and sovereign 
European public-private data infrastructure. This  p lat form wi l l  enable  prov iders  to  
o f fer  c loud comput ing  serv ices ,  in  fu l l  compl iance  wi th  European qual i ty  and 
performance standards.  Another  in i t ia t i ve  wi th in  th is  same framework is  the  
European Open Sc ience  Cloud 57,  in tended to  manage,  analyse  and reuse  data  
for  research,  innovat ion  and educat ion.  Th is  v i r tual  in frastructure  wi l l  help  
develop  and support  open sc ience  and open innovat ion  throughout  Europe and 
beyond.

Spain  has  a  favourable  s tart ing  po int  in  th is  regard,  thanks  to  i ts  rap id  
deployment  o f  very-h igh-speed connect iv i ty ,  prov id ing  a  lever  for  d ig i ta l  
t ransformat ion  and the  deployment  o f  A I  technolog ies .  Spa in  a lready  has  the  
most  extens ive  fibre  opt ic  network  in  Europe,  ava i lable  to  more  than 80% of  
the  populat ion 58.  Wi th  i ts  5G development  p lan,  Spa in  is  among the  most  
advanced countr ies  in  the  world  in  the  development  o f  next-generat ion  
networks.  Among other  benefits ,  th is  great ly  fac i l i ta tes  the  penetrat ion  o f  A I  
technolog ies ,  for  the  use  of  companies  and c i t i zens  regardless  o f  the ir  
geographic  locat ion  and income.  Also  o f  note  are  the  5G p i lo t  pro jects  that  
have  been approved 59 and  the  wide  var iety  o f  s i tuat ions  that  can  benefit  f rom 
th is  technology  ( for  example ,  in  medical  d iagnost ics  and real- t ime image 
analys is ) .
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In June 2019, after a coordinated international exercise, the EU decided to make a 
significant investment in pre-exascale supercomputing research infrastructure, to be 
performed on the supercomputer at the National Supercomputing Centre in Barcelona60. 
This  dec is ion  p laces  Spain  on  the  European supercomput ing  map,  
consol idat ing  i t  as  a  benchmark wi th in  the  EU and making  i t  a  pole  o f  
a t tract ion  for  bas ic  research and technolog ical  development  for  the  pr ivate  
sector .  Support  f rom EuroHPC ( the  European High  Performance Comput ing  
jo int  undertak ing)  means that  Spain  wi l l  p lay  a  lead ing  ro le  in  th is  area ,  which  
among other  outcomes wi l l  fac i l i ta te  the  development  o f  A I  on  the  
internat ional  s tage.

Emerging applications, such as those used by autonomous vehicles, human-machine 
interactions and the Internet of Things, require the incorporation of advanced data 
analytics capabilities into these peripheral devices.  For  such appl icat ions ,  moreover ,  
the  data  env ironment  must  be  secure ,  ensur ing  the  pr inc ip les  o f  
confident ia l i ty ,  in tegr i ty  and ava i lab i l i t y  are  fu l ly  upheld .

To guarantee this data security, all agents involved – the Administration, the business 
world and private citizens – must be alert to the perils and opportunities present, and 
there must be effective coordination between all involved in protecting the network,  
inc lud ing  reg ional  author i t ies ,  the  nat ional  cybersecur i ty  centres  and the  
Spanish  Inst i tute  o f  Cybersecur i ty  ( INCIBE) ,  which  is  responsib le  for  
promot ing  companies ’  cybersecur i ty ,  together  wi th  these  agencies ’  
counterparts  in  Europe and e lsewhere.  INCIBE prov ides  cybersecur i ty  
serv ices  and mechanisms to  prevent  or  respond to  in format ion  secur i ty  
inc idents ,  together  wi th  programmes to  promote  the  advancement  o f  an  
in format ion-secur i ty  cul ture ,  v ia  awareness-ra is ing  and spec ia l ised  tra in ing.  
INCIBE a lso  generates  and shares  research knowledge re lated  to  
cybersecur i ty ,  generat ing  and develop ing  ta lent  in  the  field ,  and  prov ides  a  
channel  for  coord inat ion  among nat ional  and internat ional  organisat ions 61.

NATURAL LANGUAGE PROCESSING TECHNOLOGIES

A basic component of AI infrastructure is the processing of natural language. In this area, 
Spain benefits from the presence of a large body of experts in technology and the use of 
Spanish in AI.  In  consequence,  Spa in  has  presented  i ts  Plan  for  the  Promot ion  
of  Language Technolog ies 62,  to  promote  the  development  o f  natural  language 
process ing,  automat ic  t ranslat ion  and conversat ional  systems,  in  Cast i l ian  
Spanish  and other  co-offic ia l  languages,  thus  contr ibut ing  to  the  
internat ional isat ion  o f  companies  and inst i tut ions  in  th is  sector ,  expanding  
Spanish  part ic ipat ion  in  in ternat ional  R&D&I  in  ICTs,  and enhancing  
cooperat ion  wi th  the  Ibero-American community .   
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In addition, the Royal Spanish Academy (RAE) has recently underwritten an agreement 
between the network of academies and the main operators of digital platforms, termed the 
LEIA (Spanish Language and Artificial Intelligence) Project63, aimed at defending, 
projecting and making good use of the Spanish language in the digital universe, especially 
in the field of AI and related technologies. 

The affil ia ted  organisat ions  undertake  to  use  components  and mater ia ls  for  
the  development  and deployment  o f  the ir  conversat ional  ass is tants ,  the ir  
text-based language process ing  machines ,  search engines ,  e tc . ,  enabl ing  
Spanish  to  be  inc luded as  an  ava i lable  language in  the ir  products  or  serv ices .  
In  th is  respect ,  moreover ,  the  s ignator ies  p ledge to  fo l low the  RAE cr i ter ia  on  
the  good use  of  Spanish.

The s ign ificance and spec ific i ty  o f  natural  language in  the  Publ ic  and Legal  
Administrat ions  ecosystem wi l l  a lso  be  taken into  account ,  both  in  the  
prov is ion  o f  serv ices  to  c i t i zens  and in  the  internal  management  o f  
government .

ACTION TARGET 2025

 ACTION TARGET 3.1 – PROMOTE DATA PLATFORMS
  
ACTION 12. Create  a  national body for data governance ( the  Data  Office) ,  to  be  
headed by  a  Chief  Data  Officer .  Act ive ly  part ic ipate  in  in i t ia t i ves  to  create  
secure  data  repos i tor ies  in  the  EU and in  coord inat ing  AI  appl icat ions  in  the  
Administrat ion ,  supported  by  regulatory  sandboxes.   

ACTION 13. Create decentralised, accessible data pools and repos i tor ies ,  to  
fac i l i ta te  the  prov is ion  o f  va lue-added serv ices  based on  data  in frastructure  
and the  construct ion  o f  safe ,  innovat ive  A I  appl icat ions  in  a  regulatory  
sandbox  env ironment .
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 ACTION TARGET 3.2 - PROVIDE ENABLING TECHNOLOGICAL    
  INFRASTRUCTURES

ACTION 14. Promote the National Plan for Language Technologies and resource  
creat ion  in  the  Spanish  Language in  A I  (LEIA)  in i t ia t i ve  sponsored by  the  
Spanish  Royal  Academy and the  Nat ional  Language Plan.  

ACTION 15. Strengthen  strategic supercomputing capabilities, promote  the  
development  o f  h igh  performance comput ing ,  fac i l i ta te  access  to  and use  of  
ex is t ing  supercomput ing  centres  and introduce Communicat ion  and Quantum 
Comput ing  and Edge Comput ing.

ACTION 16. Launch the  Data for Social Good Project, based on  the  use  of  publ ic  
and c i t i zen-generated  data  to  generate  a  pos i t i ve  col lect ive  return  (c i t i zen  
sc ience,  the  contr ibut ion  o f  ev idence for  publ ic  pol ic ies ,  e tc . ) .      
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STRATEGY LINE 4. INCORPORATE AI INTO VALUE CHAINS TO 
TRANSFORM THE ECONOMIC FABRIC

The d ig i ta l isat ion  o f  soc iety  and bus iness  wi l l  create  contexts  in  which  
compi l ing ,  process ing  and analys ing  data  is  the  only  way  to  understand 
real i ty ,  create  s trateg ic  va lue ,  opt imise  processes  and,  in  short ,  prosper .  
Therefore ,  A I  is  emerging  as  a  sector  o f  act iv i ty  that  in  i tse l f  may  generate  
c lose  to  14  tr i l l ion  euros  wi th in  the  g lobal  economy in  2030  and double  
economic  growth  rates  by  2035.  

The  market  research firm Tract ica  forecasts  that  annual  revenue generated  
by  A I-based technolog ies  wi l l  grow from $643.7  mi l l ion  in  2016  to  $36.8  
b i l l ion  by  2025.

NATIONAL STRATEGY FOR ARTIFICIAL INTELLIGENCE 



9,80%

9,80%

9%

10,30%

10%

50%

Research systems and
quality management recommendation

Diagnosis and treatment systems

Customer service agents
automated

Customer service agents
automated

Fraud analysis and investigation

Others

Source: own elaboration based on IDC data

Examples of the most used use cases

50

At present, half of all AI activities are concentrated in the following areas:

· Automation of large-scale data processing, reduc ing  error  margins  and data  
process ing  t imes.

· Diagnosis and processing of historical data:  increas ing  the  speed and accuracy  
o f  d iagnoses  and enabl ing  the  ear ly  detect ion  o f  anomal ies .

· Automated customer service agents (Chatbots): Voice  or  text-dr iven  
conversat ional  in ter faces  that  a l low the  user  to  in teract  wi th  the  
organisat ion ’s  computer  and operat ional  systems,  us ing  natural  language and 
wi th  l i t t le  or  no  human-human interact ion .

· Automatic threat prevention, enabl ing  response protocols  to  be  tr iggered 
a lmost  immediate ly .

· Fraud investigation and analysis:  A I  models  o f  superv ised  or  unsuperv ised  
learn ing,  to  reduce analys is  t ime and margins  o f  error  in  detect ing  r isk  or  
actual  f raud in  large  volumes of  t ransact ions .
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THE CURRENT STATUS OF AI IN SPANISH COMPANIES

AI and Big Data are irregularly distributed in business activity sectors in Spain.  In  2018,  
only  11 .2% of  SMEs and large  companies  and 2 .3% of  micro-companies  used 
Big  Data ,  and  these  firms were  concentrated  in  a  few spec ific  sectors:  
in format ion  and communicat ions  (30 .2% and 10 .7%,  respect ive ly ) ,  
t ransportat ion  and storage (18 .9% and 3 .7%)  and profess ional ,  sc ient ific  and 
technical  act iv i t ies  (14 .2% and 3 .6%) .  These  low rates  o f  adopt ion  mean there  
is  ample  room for  improvement ,  in  terms of  benefit ing  f rom these  
technolog ies  and creat ing  bus iness  va lue.

A  wider  understanding  of  th is  potent ia l  would  encourage firms to  ass ign  
adequate  budgets  for  A I-based R&D act iv i t ies  and d ig i ta l  sk i l ls  t ra in ing ,  thus  
maximis ing  investment  returns.

Var ious  sectors  have  been ident ified as  present ing  great  potent ia l  for  the  
adopt ion  o f  A I ,  due  to  the ir  s ize  and importance  in  the  Spanish  product ion  
system.  These sectors  inc lude tour ism,  heal th ,  agr icul ture ,  food  and d ig i ta l  
content ,  as  wel l  as  other  industr ies  in  which  complementary  technolog ies  are  
be ing  appl ied  to  A I ,  such as  v i r tual  and augmented real i ty ,  robot ics  in  
manufactur ing ,  and the  Internet  o f  Th ings  in  Edge comput ing  env ironments .

The impact of AI-based digital entrepreneurship
The d isrupt ive  technolog ies  o f  the  21st  century  have  largely  been dr iven  by  
companies  created  by  entrepreneurs ,  and th is  SME segment  should  be  
supported  in  order  to  create  AI-powered vert ica l  l ines  o f  innovat ion.  

Based on data from Asgard Roland Berger
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Spain  is  the  fourth- largest  A I  market  in  Europe,  and together  wi th  the  Uni ted  
K ingdom,  France and Germany  i t  accounts  for  60% of  s tartups ,  laborator ies  
and communit ies  in  the  cont inent .  Features  o f  the  AI  market  in  Spain  inc lude 
i ts  wel l  advanced deployment  o f  connect iv i ty  in frastructure ,  i ts  buoyant  
research and innovat ion  ecosystem,  and a  h igh  level  o f  human capi ta l  
development ,  in  terms of  advanced technical  qual ificat ions .

Although Spain has a very active ecosystem of companies, with significant growth rates 
both in business creation and survival, the institutional and private funds available are 
insufficient to enable scalability, in contrast to other countries. Despi te  the  notable  
development  o f  financing  instruments  and the  ro le  o f  cap i ta l  markets  in  the  
expansion  of  new companies  ( for  example ,  through the  Al ternat ive  Stock  
Market ) ,  an  OECD report  ind icates  that  pr ivate  equi ty  investment  in  
A I- focused startups  in  Spain  f rom 2011 to  mid-2018 was only  3% of  the  
corresponding  amount  invested  in  the  EU,  wel l  behind  the  figures  for  France 
(13%) ,  Germany  (14%)  and the  Uni ted  K ingdom (55%) .  

These  data  show there  remains  ample  room for  improvement  i f  Spa in  is  to  
create  an  ecosystem of  growth  and innovat ion  s imi lar  to  that  developed in  
other  countr ies  in  the  S ingle  Market ,  and  to  lever  i ts  A I  research capabi l i t ies  
to  make Spanish  companies  industry  leaders .

INITIATIVES TO PROMOTE AI IN ECONOMIC AND BUSINESS ACTIVITY

Spain has launched a series of initiatives to encourage the practical application of AI from 
R&D&I findings, inc lud ing  the  Spanish  Strategy  for  Sc ience,  Technology  and 
Innovat ion  2021-2027,  the  State  Plans  for  Sc ient ific ,  Technical  and Innovat ion  
Research,  the  recent  Spanish  Strategy  for  R&D&I  in  A I ,  the  Technology  and 
Innovat ion  Strategy  for  Defence,  the  for thcoming Strategy  for  Safe ,  
Susta inable  and Connected  Mobi l i t y ,  the  Nat ional  In tegrated  Energy  and 
Cl imate  Plan  and the  4th  Nat ional  Strategy  for  Connected  Industry .  These  
act ion  p lans  and programmes spec i fy  the  instruments  needed for  A I  
technolog ies  to  be  incorporated  into  appl icat ions  and developments .  Other  
programmes in  th is  area  inc lude the  Strateg ic  Act ion  on  the  Dig i ta l  Economy 
and Soc iety  and the  State  Subprogramme to  Promote  Enabl ing  Technolog ies  
(part  o f  the  State  Plan  for  Sc ient ific ,  Technical  and Innovat ion  Research 
2017-2020) .  The  la t ter  programmes are  spec ifical ly  a imed at  s trengthening  
bus iness  compet i t i veness.  Nevertheless ,  these  programmes should  a lso  be  
re-d imensioned so  that  not  only  mult inat ionals  but  a lso  SMEs may  benefit  
f rom these  advances.  The  successful  implementat ion  o f  these  programmes 
wi l l  s t imulate  innovat ion  in  the  Spanish  bus iness  world  and help  prevent  a  
bra in  dra in  o f  Spanish  ta lent  to  other  countr ies .
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The Autonomous Communities have developed local strategies for digitalisation, with  
in i t ia t i ves  in  fields  such as  supercomput ing ,  quantum comput ing ,  
b lockchains ,  A I  and  5G.

One of  the  areas  in  which  Spain  has  had most  success  is  that  o f  Smart City 
pro jects ,  which  prov ide  an  ideal  f ramework for  the  appl icat ion  o f  A I ,  where  i t  
has  resolved  chal lenges  in  economic ,  soc ia l  and  env ironmental  fields ,  as  wel l  
as  in  publ ic  management  and governance.  These  pro jects  are  in  l ine  wi th  the  
prov is ions  o f  the  Nat ional  Plan  for  Smart  Terr i tor ies ,  the  successor  to  the  
Smart  C i t ies  Plan,  which  have  led  to  in i t ia t i ves  to  improve  d ig i ta l isat ion  and 
serv ices  in  local  contexts ,  as  env isaged at  the  Smart  C i ty  Expo World  
Congress.

Spain is also a leading force in the aerospace sector, an industry  where  AI  is  
increas ingly  be ing  used for  tasks  such as  analys ing  sate l l i te  data  ( for  
meteorolog ical  pred ict ions ,  nav igat ion ,  e tc . ) ,  s tudy ing  c l imate  change,  
control l ing  human traffick ing,  detect ing  pandemics ,  urban p lanning,  
moni tor ing  migrat ions  and detect ing  industr ia l  act iv i t ies .  In  the  “New Space”  
field  that  is  opening  up,  Spa in  has  proven i ts  leadership  capabi l i t ies  in  
commercia l  cargo  micro- launchers ,  and has  the  best  geography  in  Europe for  
the  commercia l isat ion  o f  space  transport ,  an  industry  in  which  data  and AI  are  
the  bas is  for  i ts  log is t ics  operat ions .

FINANCIAL INSTRUMENTS TO SUPPORT THE PRIVATE SECTOR  

To properly develop AI, digital entrepreneurship must be levered to transform, promote 
and accelerate the economy and society. Success  in  th is  area  wi l l  help  br ing  about  
a  change in  the  country 's  economic  model  through the  creat ion ,  consol idat ion  
and growth  of  companies ,  focus ing  on  technolog ical  development ,  foster ing  
ta lent  and ensur ing  equal i ty  o f  opportuni t ies  for  men and women.  To  achieve  
these  goals ,  a  ser ies  o f  measures  are  env isaged for  appl icat ion  in  the  short ,  
medium and long term to  s trateg ic  sectors  o f  the  Spanish  economy,  such as  
mobi l i t y ,  the  agr i- food  industry ,  heal th  and tour ism.  In  addi t ion ,  leg is lat ion  
on  startups  wi l l  be  enacted  and a  rev iew wi l l  be  conducted  of  publ ic-sector  
financia l  support  mechanisms.

In this field, too, the Government has created various programmes and instruments aimed 
primarily at SMEs. Notably ,  the  Min is try  o f  Sc ience  and Innovat ion  has  
establ ished the  Innv ier te  programme ( to  be  appl ied  by  the  Centre  for  
Industr ia l  Technolog ical  Development ) ,  fac i l i ta t ing  r isk  cap i ta l  and  seed 
capi ta l ,  in  col laborat ion  wi th  pr ivate  investors .  D irect  subs id ies  for  new 
companies  are  a lso  prov ided,  under  the  Neotec  programme.  Other  
instruments  have  been introduced under  the  Nat ional  Strategy  for  A I  (wi th  
part ic ipat ive  loans,  v ia  the  programmes Young Entrepreneurs ,  Entrepreneurs  
and Growth) ,  by  the  Offic ia l  Credi t  Inst i tute  (which  together  wi th  the  
fund-of- funds  Global  FOND-ICO promotes  the  creat ion  o f  pr ivate ly-managed 
venture  cap i ta l  funds  to  invest  in  Spanish  companies ,  a t  a l l  s tages  of  
development )  and by  more  sector-spec ific  agenc ies  such as  the  Inst i tute  for  
D ivers ificat ion  and Energy  Sav ing  ( IDAE)  (which  in  2019  part ic ipated  in  
innovat ive  investment  pro jects  focused on  the  ecolog ical  t rans i t ion)  and the  
Spanish  Meteorolog ical  Agency  (AEMET) .
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Further action is needed to strengthen public financial support for private initiatives, in 
order to increase the impact of resources allocated to grants and to improve the return on 
the investments made via credits, venture capital, seed capital, industrial property 
instruments and other approaches to sharing the risks inherent to technological 
innovation, espec ia l ly  in  the  in i t ia l  s tages  of  bus iness  setup.

At different levels, government administrations have promoted technological centres and 
supported technological innovation in  b iotechnology ,  heal th ,  nanosc ience  and 
nanotechnolog ies ,  energy  and c l imate  change,  te lecommunicat ions  and the  
in format ion  soc iety .  In  addi t ion ,  support  and gu idance networks  have  been 
establ ished,  such as  the  27  d ig i ta l  t ransformat ion  offices  that  have  recent ly  
been opened.  Managed by  Red.es ,  these  offices  prov ide  in format ion  and 
tra in ing  to  SMEs to  ass is t  in  the  d ig i ta l isat ion  o f  Spanish  companies  and the  
expansion  of  d ig i ta l  entrepreneurship .

To incorporate AI into the productive fabric, there must be effective national and regional 
coordination of the above policies, promoting synergies and avoiding the creation of closed 
technological environments. To th is  end,  i t  i s  essent ia l  that  companies  
col laborate  and make use  of  technology  as  a  tool  for  narrowing the  gaps  st i l l  
present  in  terms of  gender ,  age,  urban vs .  rural  res idence,  economic  capac i ty  
and level  o f  educat ion.  Moreover ,  these  instruments  should  be  a l igned and 
harmonised,  and networks  establ ished to  foster  the  d i f fus ion  and exchange of  
good pract ices .  Streaml ined mechanisms for  in tersectoral  cooperat ion  
should  a lso  be  introduced.  In  th is  context ,  a  va luable  ro le  could  be  p layed  by  
the  Sc ience,  Technology  and Innovat ion  In format ion  System (SECTI ) ,  
composed of  publ ic  and pr ivate  coord inat ing  agencies ,  finance and execut ion  
o ffices ,  and the ir  re lat ionships ,  s tructures ,  measures  and act ions  to  promote ,  
develop  and support  R&D&I  pol icy  in  Spain .

These national actions should be aligned with European Programmes that have 
AI-oriented funding, such as  the  H2020 R&D&I  Framework Programme,  the  
for thcoming Hor izon  Europe programme,  the  L IFE programme,  the  Dig i ta l  
Europe programme,  the  European Defence  Industr ia l  Development  
Programme and the  future  European Defence  Fund.  Other  re levant  areas ,  
a lbe i t  a t  a  lesser  order  o f  magni tude,  inc lude the  pro jects  developed by  the  
European Defence  Agency  and by  NATO.  Th is  in ternat ional  involvement  means 
that  Spain  must  ensure  i t  has  suffic ient  means to  ensure  a  proact ive  
presence,  wi th  act ive  part ic ipat ion  by  publ ic  agenc ies  (v ia  SECTI )  and  the  
pr ivate  sector .
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Spain must also simplify and promote foreign direct investment and improve the 
regulatory framework to increase the return on investment. Therefore ,  we must  
support  the  min istr ies  involved,  promote  the  Invest InSpain  programme and 
work  towards  e l iminat ing  regulatory ,  technical ,  fiscal ,  legal  or  o ther  barr iers  
to  a t tract ing  sk i l ls  and ta lent .  

G iven  the  importance  of  developments  in  th is  field ,  in  Europe and worldwide,  
mechanisms should  be  establ ished,  address ing  pol i t ica l ,  soc ia l ,  economic ,  
secur i ty  and susta inabi l i t y  issues,  to  ensure  that  Spain  mainta ins  i ts  act ive  
ro le  in  the  in i t ia t i ves  promoted by  the  EU,  the  OECD and internat ional  pr ivate  
forums (such as  the  World  Economic  Forum).  In  th is  respect ,  the  UN 
Informat ion  and Communicat ion  Technolog ies  Fac i l i t y  (UNICTF) ,  located  in  
Valenc ia ,  is  an  AI  re ference centre  for  the  ent i re  UN system.  The development  
o f  A I ,  f rom programming the  necessary  a lgor i thms to  the ir  real-world  
appl icat ion ,  should  comply  wi th  and contr ibute  to  the  European Green Deal ,  
which  a ims to  make Europe the  first  c l imate-neutral  cont inent ,  ensure  a  fa i r  
and inc lus ive  t rans i t ion ,  promote  the  inte l l igent  use  o f  resources  for  a  c lean,  
c i rcular  economy,  reduce greenhouse gas  emiss ions  and pol lut ion  and 
restore  b iod ivers i ty .  Furthermore,  the  contr ibut ion  o f  A I  to  the  economy and 
growth  must  impose no  ecolog ical  burden on  the  env ironment .

ACTION TARGETS FOR 2025

  ACTION TARGET 4.1 - HELP INTEGRATE AI INTO THE 
 PRODUCTIVE FABRIC

ACTION 17.  17. Launch aid and support programmes for  d ig i ta l  t ransformat ion  
and the  incorporat ion  o f  A I  in to  product ion  processes  wi th in  ex is t ing  va lue  
cha ins .

ACTION 18. Launch programmes to promote innovation in AI, as part of the Recovery, 
Transformation and Resilience Plan,  as  s t ipulated  in  the  Spain ,  an  
Entrepreneur ia l  Nat ion  strategy  and in  the  2030  Industr ia l  Pol icy  Strategy .  
These  programmes wi l l  be  appl ied  through Dig i ta l  Innovat ion  Hubs and other  
centres ,  the  entrepreneurship  and sp inof f  programmes of fered  by  
un ivers i t ies ,  the  Nat ional  Entrepreneurship  Office  and the  terr i tor ia l  support  
network.  In  addi t ion ,  an  ecosystem of  part ic ipat ion  and mutual  benefit  wi l l  be  
created,  involv ing  companies  in  the  act iv i t ies  carr ied  out  a t  spec ia l ised  AI  
hubs.

ACTION 19. Launch the NextTech public-private venture capital fund to  promote  
d ig i ta l  entrepreneurship  and to  foster  the  creat ion  o f  h ighly  innovat ive  
technology-based companies  in  the  field  o f  A I  and  i ts  d ig i ta l  enabl ing  
technolog ies .

ACTION  20.  20 .  Develop  the  National Programme for Green Algorithms and 
promote  the  appl icat ion  o f  A I  in  the  field  o f  susta inabi l i t y .  
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STRATEGY LINE 5. ENHANCE THE USE OF AI IN GOVERNMENT 
ADMINISTRATION AND IN NATIONAL STRATEGIC MISSIONS

The importance of the public sector in this technology is such that it is present in the AI 
strategies of many countries. Further  proof  is  apparent  in  how the  issue is  
addressed in  in ternat ional  forums in  which  AI  development  f rameworks  are  
defined,  such as  the  OECD,  which  has  issued a  spec ific  report  on  the  quest ion:  
Hel lo ,  World :  Art ific ia l  in te l l igence  and i ts  use  in  the  publ ic  sector 64,  and  the  
AI  Watch  of  the  European Commiss ion,  which  in  i ts  Art ific ia l  In te l l igence  for  
the  Publ ic  Sector  report  analyses  the  use  and impact  o f  A I  in  publ ic  serv ices .

The digitalisation of government administrations is one of the main “lever” policies set out 
in Spain’s plan for Recovery, Transformation and Resilience. Indeed,  the  
modernisat ion  o f  publ ic  sector  processes  is  expected  to  underp in  and dr ive  
the  economy and soc iety  in  general .  Th is  wi l l  be  achieved,  first ly ,  by  
increas ing  product iv i ty  in  both  the  publ ic  and the  pr ivate  sectors ,  and  by  
enhancing  the  re lat ionship  between c i t i zens  and the  administrat ion .  In  
addi t ion ,  th is  modernisat ion  wi l l  spur  the  development  o f  new technolog ical  
so lut ions  and the  innovat ion  they  generate  wi th in  publ ic  management  and 
procurement .  F inal ly ,  i t  w i l l  foster  the  modernisat ion  o f  sk i l ls  and ab i l i t ies  
throughout  soc iety .

In this context, the integration of AI will impact significantly on growth, by increasing 
productivity in the operation of public services, enhancing the citizen-administration 
interface, streamlining internal management, accelerating decision-making, supporting 
information management systems and aiding the definition and application of public 
policies. Al l  o f  these  benefits  wi l l  accrue  from the  technolog ical  changes  
promoted by  A I ,  a f fect ing  the  product ive  and economic  sectors ,  our  
re lat ionships  wi th  others  and how we v iew and understand the  env ironment .  
Fac ing  th is  t ransformat ion,  government  agenc ies  cannot  a l low themselves  to  
be  le f t  behind.

AI helps improve the transparency and disclosure of public activity, which ultimately 
benefits us all. I t  i s  our  duty ,  as  c i t i zens ,  to  moni tor  government  act iv i ty ,  to  
understand i t  wel l  and  to  be  capable  o f  us ing  appl icat ions  adapted  to  our  
needs;  in  short ,  to  make good use  of  technolog ical  advances  and thus  improve  
our  qual i ty  o f  l i fe .

Th is  is  why  i t  i s  necessary  to  cons ider  the  re lat ionship  between government  
administrat ion  and AI .  F i rst ly ,  we descr ibe  the  benefits  that  A I  prov ides ,  a f ter  
which  we examine the  government ’s  ro le  as  a  promoter  o f  these  technolog ies ,  
and  final ly  we h ighl ight  the  benefits  that  c i t i zens  can obta in  f rom th is  
re lat ionship .  

64https://www.oecd-ilibrary.org/docserver/726fd39d-en.pdf?expires=1583405945&id=id&accname=guest&checksum=925A586494022B78DD0241D09C4506BC
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Figure 5. The introduction of AI into public administrations and its impact on citizens’ services
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THE IMPACT OF AI ON PUBLIC SECTOR REFORM

AI  enables  publ ic  agenc ies  to  become more ef fect ive  and effic ient ,  and  to  
enhance the ir  re lat ions  wi th  soc iety .  Among the  many  benefits  o f fered,  A I  
enables  government  administrat ion  to :

· Make decisions in a transparent way.  In format ion  of  publ ic  in terest  must  be  
access ib le ,  thus  promot ing  open government  and a l lowing  c i t i zens  to  moni tor  
pol icymaking  and implementat ion .  To  achieve  th is ,  the  qual i ty  o f  the  data  
prov ided and i ts  access ib i l i t y  wi l l  be  improved and a  data- focused cul ture  
fostered,  us ing  transparent ,  expla inable  a lgor i thms to  s trengthen 
re lat ionships  between c i t i zens  and the ir  government .

· Create public data repositories  prov id ing  access  under  opt imal  condi t ions  o f  
secur i ty ,  legal i ty ,  in tegr i ty ,  confident ia l i ty  and protect ion  o f  the  pr ivacy  o f  
c i t i zens.  These  repos i tor ies  wi l l  fac i l i ta te  the  development  o f  new 
appl icat ions  and opportuni t ies ,  both  for  the  publ ic  sector  ( in  heal th  
management ,  educat ion ,  secur i ty ,  ecolog ical  t rans i t ion ,  town planning,  
susta inable  mobi l i t y ,  e tc . )  and  for  the  pr ivate  sector .
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· Reach evidence-based decisions and conduct informed policy evaluation.  For  a  
publ ic  pol icy  to  ach ieve  i ts  ob ject ive ,  in  just ice ,  heal th ,  employment ,  or  any  
other  area,  the  dec is ions  taken must  be  based on  the  most  accurate ,  
up-to-date  knowledge ava i lable ,  thus  ensur ing  publ ic  act ion  is  opt imal ly  
e f fect ive  and correct ly  or iented.  Moreover ,  th is  should  be  done wi th  fu l l  
respect  for  pr ivacy ,  the  confident ia l i ty  o f  personal  data  and the  pr inc ip les  o f  
inc lus ion,  access ib i l i t y  and susta inabi l i t y .  F inal ly ,  th is  approach enables  
government  agenc ies  to  take  structured,  re l iable  act ion  in  cr i t ica l  areas  such 
as  ep idemiolog ical  prevent ion  and responses  to  natural  phenomena.

· Increase the efficiency of administrative processes, streaml in ing  procedures ,  
automat ing  processes,  incorporat ing  the  use  of  robots ,  enhancing  
interact ions  wi th  c i t i zens  v ia  v i r tual  ass is tants  or  chatbots ,  s trengthening  
secur i ty ,  combat ing  f raud wi th  models  based on  the  detect ion  o f  f raudulent  
pat terns  o f  behav iour ,  and  in  general ,  improv ing  the  qual i ty  o f  
analy t ics-based publ ic  pol ic ies  in  order  to  determine opt imal  pol ic ies  f rom 
s imulat ions .  Each of  the  min istr ies  involved  wi l l  implement  programmes to  
in tegrate  AI  in to  i ts  systems in  order  to  improve  data  repos i tor ies  and prov ide  
a  bet ter  publ ic  serv ice .

· Avoid imbalances between rights and obligations  in  the  prov is ion  and use  of  
data .

In  th is  appl icat ion  o f  A I  technolog ies  to  t ransform the  Administrat ion  and i ts  
processes,  potent ia l  areas  o f  complementar i ty  wi th  the  prov is ions  o f  the  
Strateg ic  D ig i ta l  Administrat ion  Plan  2021-2024 65,  w i l l  be  ident ified,  wi th in  
the  f ramework of  the  EU Structural  Reform Support  Programme 66,  in  order  to  
obta in  synerg ies  wi th  in i t ia t i ves  ar is ing  wi th in  the  f ramework of  these  
programmes.

Furthermore, and as in the United Kingdom67, a guide will be published on the use of AI in 
the public sector, to ensure this technology is introduced in an orderly, interoperable 
manner, in compliance with ethical principles and current legislation and contributing to 
the development of trade and economic growth. The content  o f  th is  gu ide  wi l l  be  
determined in  col laborat ion  wi th  the  Autonomous Communit ies  and wi th  local  
corporat ions ,  through a  Sector Conference.

65https://administracionelectronica.gob.es/pae_Home/pae_Actualidad/pae_Noticias/Anio-2019/Octubre/Noticia-2019-09-30-Secretaria-General-Administracion-D
igital-inicia-elaboracion-Plan-Estrategico-2021-2024.html
66https://ec.europa.eu/info/funding-tenders/funding-opportunities/funding-programmes/overview-funding-programmes/structural-reform-support-programme-
srsp_es
67https://www.gov.uk/government/collections/a-guide-to-using-artificial-intelligence-in-the-public-sector
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THE ADMINISTRATION AS A DRIVER OF AI DEVELOPMENT

The public sector has always played an inspirational role in driving the development, 
application and widespread adoption of new technologies, and must continue to do so 
throughout the process of AI adoption, funding  research and innovat ion  in  the  
pre-rol lout  phases,  promot ing  i ts  development  among users  o f  new 
technolog ies ,  improv ing  effic iency  in  the  management  and implementat ion  o f  
publ ic  pol ic ies ,  adopt ing  innovat ive  solut ions  and promot ing  the  sector  in  a  
manner  compat ib le  wi th  const i tut ional  va lues.

Government  administrat ions  in  Spain  must  s tr ive  to  ensure  that  our  country  
is  not  le f t  behind  in  the  adopt ion  o f  technolog ical  advances  such as  AI ,  which  
wi l l  undoubtedly  become a  major  dr iver  o f  the  g lobal  economy.  To  maximise  
access  to  the  opportuni t ies  generated  by  A I ,  the  fo l lowing  in i t ia t i ves  are  
proposed wi th  respect  to  funding,  publ ic-pr ivate  cooperat ion  and 
inter-administrat ion  coord inat ion:

· Foster the introduction and adoption of AI through financial instruments  such as  
grants  and subs id ies ,  a t  nat ional  and supranat ional  levels .  Th is  funding  
should  be  used to  implement  publ ic  and pr ivate  pro jects  that  go  beyond the  
poss ib i l i t ies  o f  the  re levant  
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· Encourage public and private investment through mission-based programmes,  
foster ing  innovat ion  in  soc ia l ly  important  sectors  such as  susta inabi l i t y  and 
heal th  care .  Many  publ ic-pr ivate  cooperat ion  programmes wi l l  be  located  in  
the  fo l lowing  areas ,  in  which  AI  wi l l  doubt less  become invaluable:  safe ,  
e ffic ient  and c lean energy  for  the  21st  century ;  susta inable  and smart  
mobi l i t y ;  the  rev i ta l isat ion  o f  the  agro-food sector ,  keeping  i t  large,  
susta inable  and heal thy ;  re inforc ing  and modernis ing  Spanish  industry ;  
enabl ing  a  susta inable  response to  d iseases  and to  the  spec ia l  needs  of  an  
ag ing  populat ion .  These  areas  wi l l  a l l  be  addressed from a  gender  
perspect ive .

· Introduce innovative mechanisms of public procurement, v ia  the  Innovat ive  
Publ ic  Procurement  Programme referred  to  in  Strategy  L ine  4  among the  
financia l  support  instruments  to  be  made ava i lable  to  innovat ive  companies ,  
in  order  to  opt imise  the  use  of  subs id ies  and publ ic  cred i ts ,  and  to  enable  
un ivers i t ies  to  t ransfer  the ir  research outcomes to  the  market .

· Commission technological solutions, thus promoting the development of new 
programmes and capacities by the private sector.  The  publ ic  sector  has  numerous AI  
needs,  in  areas  such as  employment ,  heal th ,  just ice  and migrat ion ,  and the  
cal l  for  these  needs  to  be  met  wi l l ,  in  turn ,  s t imulate  innovat ion  in  A I .  For  th is  
purpose,  spec ific  procurement  instruments  may  be  used,  such as  the  
innovat ion-focused assoc iat ion ,  by  v i r tue  o f  which  a  publ ic  agency  ident ifies  
an  ob ject ive  or  problem,  inv i t ing  pr ivate  companies  to  prov ide  appropr iate  
solut ions .  Th is  approach wi l l  foster  pr ivate  innovat ion  in  areas  where  as  yet  
no  proven system or  procedure  ex is ts .  In  th is  respect ,  too ,  the  gu idel ines  o f  
the  Dig i ta l  Europe Programme wi l l  be  taken into  account ,  and  the  
implementat ion  o f  the  Whi te  Paper  on  Art ific ia l  In te l l igence  wi l l  be  
moni tored,  wi th  part icular  regard  to  the  adopt ion  o f  A I  in  the  publ ic  sector .

· Promote AI through other mechanisms, such as regulation, using controlled 
environments (sandboxes).  The  present  Strategy  wi l l  be  complemented by  act ion  
programmes des igned and implemented by  the  corresponding  Min istr ies  and 
sectors .  In  addi t ion ,  publ ic  sector  t ra in ing  in  A I  wi l l  be  promoted,  new 
technolog ies  incorporated  into  employment  select ion  processes,  and 
administrat ive  agenc ies  restructured.
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IMPROVE PUBLIC SERVICES

The actions described above will improve the services provided to citizens, w i th  the  use  
of  mechanisms such as  the  Personal  F i le  (enabl ing  c i t i zens  to  access  the ir  
administrat ive  records  onl ine)  and the  One-Stop  Register .  Publ ic  serv ice  wi l l  
a lso  be  improved wi th  the  growing implementat ion  o f  A I ,  which  wi l l  
s treaml ine  procedures  and automate  tasks ,  making  publ ic  serv ices  bet ter  
targeted  and more  usable ,  access ib le  and personal ised,  for  ind iv iduals  and 
companies .

As  noted  above,  the  use  of  A I  wi l l  t ransform the  serv ices  o f fered  by  the  
Administrat ion .  V i r tual  robots  and data  process ing  tools  wi l l  help  opt imise  
the  use  of  t ime and resources ,  through the  automat ion  of  rout ine  tasks ,  
resul t ing  in  improved serv ice  qual i ty  and reduced costs .  By  means of  v i r tual  
robot ics ,  personnel  wi l l  be  re leased from many  repet i t i ve  tasks ,  a l lev iat ing  
workloads  and a l lowing  staf f  to  focus  on  areas  in  which  the ir  input  is  
essent ia l ,  thus  enhancing  the ir  va lue.  Furthermore,  the  use  of  natural  
language process ing  technolog ies  wi l l  improve  the  re lat ionship  between 
administrat ive  o ffices  and c i t i zens ,  through the  implementat ion  o f  new forms 
of  communicat ion  such as  chatbots .

AI is making contributions to the public sector in many areas. For example, the 
mission-oriented approach is applicable to the provision of public services in activity 
sectors such as health and social services, environment and energy, justice, 
transportation and logistics, education, employment and security.

AI  technology  and tools  are  increas ingly  used by  the  Customs author i t ies ,  
great ly  fac i l i ta t ing  trade  and s impl i fy ing  customs procedures  re lated  to  
secur ing  the  internat ional  log is t ics  o f  goods,  persons  and means of  
t ransport ,  as  wel l  as  performing protect ion  and secur i ty  funct ions .  Strateg ic  
use  is  a lso  be ing  made of  more  advanced tools .  For  example  in  p lanning,  
moni tor ing  and analys ing  Offic ia l  State  A id ,  the  In fo@DS tool  prov ides  major  
benefits  and increased re l iab i l i t y  in  data  qual i ty  and usabi l i t y .

Another  important  field  in  which  AI  is  appl ied  is  that  o f  heal th  care ,  where  i t  
has  been used to  re inforce  s trateg ic  pro jects .  One area  in  which  AI  excels  is  
the  s impl ificat ion  o f  a lgor i thms for  the  prov is ion  o f  heal th  care ,  such as  the  
tr iage  of  pat ients ,  a  task  o f  v i ta l  importance  to  the  e ffic ient  operat ion  o f  the  
heal th  system.
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The Plan for the Digital Transformation of Public Administrations, to  be  publ ished 
soon,  deta i ls  the  act ions  that  wi l l  be  implemented to  incorporate  AI  in to  
publ ic  sector  processes.

ACTION TARGETS FOR 2025

 ACTION TARGET 5.1. ENSURE OPTIMAL USE IS MADE OF AI

ACTION 21. Incorporate AI into public administration procedures  to  improve  
effic iency  v is-à-v is  c i t i zens ,  industry ,  companies  and soc iety  in  general  and 
e l iminate  administrat ive  bot t lenecks.

ACTION 22. Launch an innovation laboratory (GobTechLab) to develop services and 
applications of AI in government administration. Coordinate  the  AI  programmes 
be ing  appl ied  in  Min is tr ies  and publ ic  agenc ies  to  ensure  standard  
programmes are  used and solut ions  shared.  

ACTION 23.  AI competencies in government administration.  Foster  the  use  of  A I  in  
the  Administrat ion ,  in  areas  such as  access  to  the  c iv i l  serv ice ,  s ta f f  t ra in ing  
and job  defini t ions .

ACTION 24. Program "AI for data-based public management".  Use  AI  to  obta in  real  
knowledge of  soc iety ,  to  ach ieve  accurate  macroeconomic  forecasts  and to  
determine publ ic  pol ic ies  based on  re l iable ,  up-to-date  in format ion.  
Furthermore,  use  AI  to  improve  employment  pol ic ies  and sk i l ls- tra in ing  
procedures.

 ACTION TARGET 5.1. ENSURE OPTIMAL USE IS MADE OF AI

ACTION 25. Promote national strategic missions in the field of public administration 
where  AI  can  have  an  impact  to  improve  serv ices  to  c i t i zens  (areas  such as  
heal th ,  just ice ,  employment ,  e tc . ) .
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STRATEGY LINE 6. ESTABLISH AN ETHICAL 
AND REGULATORY FRAMEWORK THAT 
REINFORCES THE PROTECTION OF 
INDIVIDUAL AND COLLECTIVE RIGHTS, IN 
ORDER TO GUARANTEE INCLUSION AND 
SOCIAL WELFARE.

The potential impact of the development and deployment of AI 
raises expectations, but also uncertainty due to its ethical, 
legal, employment, social and economic implications. For  
Spain  to  exerc ise  sovere ign,  e f fect ive  control  over  
th is  technolog ical  revolut ion ,  the  appropr iate  
f ramework for  act ion  must  be  created.  The  a im of  the  
Nat ional  Strategy  for  A I  is  to  adapt  our  rules  o f  
coex is tence  to  meet  current  needs,  to  ensure  that  
our  eth ical  and legal  f ramework is  appropr iate  and 
to  determine what  ad justments  may  be  needed.

In  promot ing  the  adopt ion  and use  of  A I ,  a l l  
democrat ic  soc iet ies  must  ensure  that  va lues  o f  
soc ia l  wel fare  and susta inabi l i t y  underp in  i ts  des ign,  
development  and implementat ion ,  requir ing  the  use  
of  b ig  data  and advanced technolog ies  in  order  to  
improve  publ ic  serv ices  and generate  col lect ive  
benefits ,  as  cal led  for  by  the  EU 68.  

In  th is  respect ,  act ions  to  define and develop  
serv ices  are  env isaged in  three  key  areas  a f fected  by  
A I :

· Legal. Pre-ex is t ing  fundamental  r ights  must  be  
protected,  the  necessary  legal  re forms ident ified,  
and act ion  taken to  address  loopholes  that  may  
require  addi t ional  regulat ion .

· Socio-technological. Act ion  wi l l  be  taken to  
establ ish  methods,  s tandards  and processes  wi th  
which  to  develop  automated serv ices .

· Ethical.  I t  i s  essent ia l  to  ensure  that  the  use  of  
A I  is  in  accordance wi th  soc iety ’s  fundamental  
va lues  and is  employed to  ach ieve  inc lus ion  and to  
enhance the  wel l-be ing  of  the  populat ion

68https://www.euractiv.com/topics/gaia-x/
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LEGAL FRAMEWORK FOR AI

To ensure that society can benefit from the enormous potential of this technology, AI must 
be developed in accordance with all applicable laws and with our Constitutional principles.

The EU is  prepar ing  spec ific  leg is lat ion  on  AI  to  ensure  that  fundamental  
r ights  are  respected,  emphasis ing  the  importance  of  pr ivacy  and 
non-d iscr iminat ion 69.  Spa in  wi l l  p lay  an  act ive  part  in  European ta lks  to  define 
a  balanced regulatory  f ramework that  ensures  the  protect ion  o f  fundamental  
r ights  whi le  foster ing  innovat ion  and benefit ing  f rom the  economies  o f  scale  
o f fered  by  the  internal  market .  Th is  regulatory  f ramework wi l l  a l low us  to  
ga in  g lobal  compet i t i veness  and at  the  same t ime support  European d ig i ta l  
sovere ignty .

Numerous in i t ia t i ves  and stud ies  are  be ing  conducted  throughout  Europe to  
address  quest ions  such as  gender  issues,  e th ics  and computat ional  th ink ing  
in  A I 70.

A I  systems must  respect  fundamental  r ights ,  enable  fa i r  access  and prevent  
d iscr iminat ion ,  as  wel l  as  a l l  the  r ights  en joyed  in  the  analogue world .  
Legis lat ive  and administrat ive  reforms wi l l  a lso  be  required  to  ensure  the  
acceptab i l i t y  and operabi l i t y  o f  the  new technolog ical  scenar io  wi th in  a  
democrat ic  f ramework.  These  reforms wi l l  be  espec ia l ly  s ign ificant  in  the  
administrat ion  o f  just ice ,  in  v iew of  the  present  model  o f  co-governance in  
th is  sector  and the  importance  of  the  interoperabi l i t y  and interconnect ion  o f  
systems and appl icat ions .

Spain  wi l l  a lso  part ic ipate  in  the  forums of  in ternat ional  organisat ions  such 
as  the  Counci l  o f  Europe and the  OECD to  advance a  jo int  v is ion  on  AI  that  is  
re l iable ,  e th ical  and respect fu l  o f  fundamental  r ights ,  in  order  to  ensure  
cont inu ing  progress  in  soc ia l  wel fare  and in  the  qual i ty  o f  l i fe  and work.

QUALITY AND TECHNICAL IMPLEMENTATION

It is important that AI systems be transparent and auditable, so that their operation can 
readily be explained, because the tasks performed assist decision-making that may 
impact significantly on people's lives and on how society functions. Such is  the  case,  for  
example ,  o f  medical  appl icat ions  or  o f  autonomous vehic les .  For  th is  reason,  
the  teams in  charge  of  develop ing  AI  systems must  be  aware  of  the  poss ib le  
repercuss ions  of  the ir  des ign  dec is ions  and be  able  to  ver i fy  the  qual i ty  o f  the  
systems developed so  that ,  when appropr iate ,  the  appropr iate  modificat ions  
can be  made to  a l lev iate  any  undes irable  e f fects .

69  Libro Blanco sobre Inteligencia Artificial: https://ec.europa.eu/info/sites/info/files/commission-white-paper-artificial-intelligence-feb2020_es.pdf
70  https://www.informatics-europe.org/publications.html

NATIONAL STRATEGY FOR ARTIFICIAL INTELLIGENCE 



67

This  Strategy  L ine  inc ludes  two key  act ions  a imed at  re inforc ing  confidence in  
A I  systems,  together  wi th  s tandards  to  ensure  the ir  fa i r ,  inc lus ive  and 
balanced development .

To  properly  superv ise  automated systems,  they  wi l l  be  cont inual ly  moni tored,  
in  a  process  go ing  beyond cert ificat ion.  Moreover ,  in  addi t ion  to  the  
implementat ion  o f  EU seal  and cert ificat ion  schemes,  a  cata logue of  
supplementary  measures  for  the  superv is ion  and evaluat ion  o f  a lgor i thmic  
systems wi l l  be  developed.

This catalogue should facilitate the implementation of the fundamental ethical principles 
established by the international community71 and will receive input from companies, 
individuals, social agents and all levels of government administration, to ensure the 
development of fair and appropriate AI systems:

· Human supervision. AI  must  be  subject  to  cont inuous moni tor ing ,  and i t  
must  be  readi ly  understandable .

· Governance of data and systems. The data  must  not  be  used to  harm soc iety  
or  to  breach the  fundamental  r ights  o f  c i t i zens.  Data  have  personal  
impl icat ions  and at  the  same t ime have  the  character  o f  publ ic  good.  The  
eth ical  and legal  s tandards  employed to  establ ish  the  democrat ic  balance  
between these  two cons iderat ions  must  be  careful ly  examined by  the  IA  eth ics  
commit tee  and a lso  in  the  corresponding  process  o f  legal  rev iew and reform.

· Transparency (traceability). The traceabi l i t y  o f  A I  systems must  be  
guaranteed.  Th is  means ensur ing  that  the  dec is ions  taken by  a lgor i thmic  
systems can be  audi ted ,  evaluated  and expla ined by  the  persons  ul t imately  
responsib le .

ETHICS AND VALUES

Ethical implications emerge throughout the AI development process. One such is the 
possible bias of AI algorithms, caused, for example, by their being trained with data that 
are not representative of the universe intended to be explored. The  des ign  and 
implementat ion  o f  a lgor i thms requires  balanc ing  technical  qual i ty  and 
effic iency  wi th  the  ab i l i t y  to  ident i fy  and correct  the  eth ical  issues  that  may  
ar ise .

To ensure that the AI systems developed in Spain meet the highest standards, 
consultations will be held within the AI Advisory Council to determine appropriate 
measures for the development of AI, guided by the following ethical principles, among 
others. 

71https://www.coe.int/en/web/freedom-expression/committee-of-ministers-adopted-texts/-/asset_publisher/aDXmrol0vvsU/content/recommendation-cm-rec-20
20-1-of-the-committee-of-ministers-to-member-states-on-the-human-rights-impacts-of-algorithmic-systems?inheritRedirect=false&redirect=https%3A%2F%2
Fwww.coe.int%2Fen%2Fweb%2Ffreedom-expression%2Fcommittee-of-ministers-adopted-texts%3Fp_p_id%3D101_INSTANCE_aDXmrol0vvsU%26p_p_lifecycle
%3D0%26p_p_state%3Dnormal%26p_p_mode%3Dview%26p_p_col_id%3Dcolumn-1%26p_p_col_pos%3D1%26p_p_col_count%3D3
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· Inclusion and non-discrimination.  A I  systems must  cons ider  the  fu l l  range of  
human sk i l ls  and requirements ,  and  ensure  access ib i l i t y .

· Social welfare A I  must  contr ibute  to  the  common good,  support ing  the  
wel l-be ing  and fundamental  r ights  o f  human be ings ,  and not  d imin ish ,  l imi t  or  
d ivert  the ir  autonomy.

· Sustainability. AI  systems should  be  used to  improve  susta inabi l i t y  and 
ecolog ical  responsib i l i t y .

Furthermore, a wide-ranging consultation has been conducted and a Committee of Experts 
established to draw up a Digital Bill of Rights, in  order  to  ident i fy  a  set  o f  
fundamental  pr inc ip les  to  regulate  the  use  of  A I  systems,  both  nat ionwide  and 
reg ional ly ,  ensur ing  the  leg is lat ive  and normat ive  f ramework is  appropr iate  
to  the  novel  c i rcumstances  ar is ing  in  the  d ig i ta l  field ,  part icular ly  those  
re lated  to  the  growing implementat ion  o f  A I .  Th is  B i l l  o f  R ights  wi l l  a lso  
re inforce  Spain ’s  presence in  the  world  forums at  which  issues  re lated  to  
eth ics  and the  protect ion  o f  va lues  and r ights  are  addressed.

Dig i ta l isat ion  and the  expansion  of  the  knowledge soc iety  are  expected  to  
contr ibute  to  development  in  partner  countr ies  and to  the  implementat ion  o f  
the  2030  Agenda for  Susta inable  Development 72/73.

SOCIAL IMPACT AND RISK MANAGEMENT

This  Strategy  L ine  a lso  inc ludes  var ious  act ions  a imed at  increas ing  publ ic  
confidence in  A I  and analys ing  the  impact  o f  the  use  of  a lgor i thms,  in  d i f ferent  
areas  o f  soc iety .

For society to trust AI and understand the implications of its use, it must have reliable 
information and appropriate skills. In  general ,  c i t i zens  must  be  enabled  to  acquire  
bas ic  d ig i ta l  sk i l ls ,  so  that  a  d ig i ta l  soc iety  can  be  developed and maximum 
benefit  obta ined from i t .  Accord ingly ,  the  EU has  defined a  European 
Framework of  d ig i ta l  sk i l ls  for  c i t i zenship  ( the  EU Sc ience  Hub) .  In  addi t ion ,  
in  v iew of  the  speed at  which  new technolog ies  are  be ing  developed,  i t  i s  
essent ia l  to  observe  and study  the  long-term impact  o f  a lgor i thmic  
dec is ion-making,  compi l ing  in format ion  and conduct ing  s tud ies  that  not  only  
ident i fy  but  a lso  ant ic ipate  i ts  e f fects .

For  th is  reason,  the  present  Strategy  wi l l  encourage c i t i zens  to  take  part  in  
the  debate  on  the  most  s ign ificant  aspects  o f  A I  and  i ts  governance,  by  
promot ing  nat ional  and internat ional  forums for  d ia logue.

72 https://www.agenda2030.gob.es/
73 https://www.agenda2030.gob.es/recursos/docs/AGENDA_ADDIS_ABEBA.pdf
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These encounters will address fundamental issues, such as the role of ethics in AI systems 
and the impact of this technology on human rights and public freedoms. The Strategy  
a lso  env isages  that  Spain  wi l l  act ive ly  part ic ipate  in  the  main  internat ional  
forums organised  to  debate  and define a  g lobal  f ramework for  the  
development  and use  of  A I ,  w i th  spec ia l  a t tent ion  to  the  Global  Partnership  on  
Art ific ia l  In te l l igence  promoted by  the  OECD.

A register of automated systems within government administrations will be set up using 
the GobTechLab, documenting both existing and future automated systems. Among other  
tasks ,  the  eth ical  and legal  aspects  o f  A I  systems wi l l  be  evaluated,  in  order  
to  re inforce  the  leg i t imacy  o f  automated government  systems and to  underp in  
trust  in  them.  The eth ical  f ramework created  must  take  into  account  the  
spec ific  nature  o f  the  publ ic-sector  use  of  A I  and  address  the  quest ions  i t  
poses.

In addition to observing the effects of AI on the digital society, the Strategy also highlights 
the need to analyse its impact on democracy, society and the individual, calling for active 
participation and for international debate on the role of AI systems, which should be 
focused above all on the wellbeing and sustainability of our society.

CITIZEN PARTICIPATION FORUMS

Ethical reflection must begin prior to regulation and continue in parallel with it. In  th is  
process ,  soc iety  del ineates  i ts  sens i t i v i ty  and establ ishes  the  soc ia l  pos i t ions  
that  wi l l  la ter  be  channel led  v ia  i ts  inst i tut ions .  For  th is  reason,  there  is  a  
c lear  re lat ionship  between eth ical  debate  and forums for  col lect ive  debate .  
Democrat ic  soc iety  must  be  led  to  real ise  that  in  i ts  government  and 
superv is ion ,  quest ions  o f  engineer ing  des ign  should  a lso  be  addressed,  to  
ensure  that  the  developers  o f  commerc ia l  products  employ  technolog ies  
a imed at  improv ing  publ ic  serv ices  and at  prov id ing  col lect ive  and soc ia l  
benefits .

The nature of political debate, on the distribution of burdens and rewards during and 
following social transformation, can be understood more clearly by viewing AI as a form of 
infrastructure, not as a product. This  in frastructure  takes  the  form of  s tandards  
and of  automated processes  that  act  as  in termediar ies  in  the  interact ions  o f  
c i t i zens  in  areas  such as  heal th ,  agr icul ture ,  mobi l i t y ,  communicat ion ,  soc ia l  
wel fare ,  banking,  e lectronic  commerce and employment ,  s tructur ing  soc ia l  
re lat ionships ,  pract ices  and interact ions  wi th in  that  context .  Due to  th is  
col lect ive  d imension,  i t  i s  essent ia l  to  fac i l i ta te  spaces  for  communicat ion  
and debate  among the  agents  involved.

For the above reasons, it is essential to promote national and international forums for 
dialogue, awareness and participation in the field of AI, to foster communication between 
government, science, social partners, the private sector and civil society. Acknowledging  
th is  necess i ty ,  the  Government  has  s trengthened i ts  part ic ipat ion  in  re levant  
in ternat ional  forums and in  Spain  has  launched the  Digital Future Society forum,  
together  wi th  the  Mobi le  World  Capi ta l ,  to  promote  debate  and sc ient ific  
exchange on  the  humanist ic ,  legal  and eth ical  d imensions  of  technolog ical  
innovat ion ,  guarantee ing  the  protect ion  o f  co l lect ive  r ights  and values  such 
as  inc lus ion,  p lural i ty ,  soc ia l  cohes ion,  susta inabi l i t y  and access  to  publ ic  
serv ices .
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In this regard, it is essential to implement programmes fostering scientific-technological 
culture, with the support of the universities and with an interdisciplinary approach. In  
th is  task ,  we must  a l l  work  together ,  jo int ly  fash ion ing  a  conceptual  and 
interpret ive  out look  that  wi l l  enable  us  to  understand the  technolog ical  
changes  current ly  tak ing  p lace ,  so  that  c i t i zens  may  adopt  a  cr i t ica l  pos i t ion  
in  response to  the  soc ia l  changes  produced by  technolog ical  advance.

ACTION TARGETS FOR 2025

 ACTION TARGET 6.1 – GENERATE CONFIDENCE IN AI

ACTION 26. Develop  a  national AI seal of quality  and  prepare  a  bat tery  o f  
supplementary  measures  to  A I  Cert ificat ion.

ACTION 27. Implement  observatories for ethical and legal evaluation of  the  
a lgor i thmic  systems used in  government  administrat ions  and of  the ir  impact ,  
in  order  to  s trengthen leg i t imacy  and foster  publ ic  confidence in  the  
automat ion  of  publ ic  administrat ion  systems.  

ACTION 28. Develop  a  Charter of Digital Rights as  a  dynamic  f ramework 
guarantee ing  the  protect ion  o f  ind iv idual  and col lect ive  r ights  in  the  d ig i ta l  
sphere ,  both  nat ional ly  and in  the  European context ,  insp ir ing  the  
development  o f  a  g lobal  humanist ic  set t ing .

 ACTION TARGET 6.2 – GOVERNING AI

ACTION 29. Launch a  model of national governance of AI ethics through the  AI  
Adv isory  Counci l ,  in  col laborat ion  wi th  the  Dig i ta l  Transformat ion  Adv isory  
Counci l .

ACTION 30. Establ ish  forums for dialogue, awareness-raising and national and 
international participation in the field of AI,  to  foster  communicat ion  between 
government ,  sc ience,  the  pr ivate  sector  and c iv i l  soc iety ,  inc lud ing  a  p lan  of  
act iv i t ies  to  enhance understanding  and to  underp in  confidence in  A I ,  as  a  
f ramework for  soc ia l  technolog ical  innovat ion  and for  creat ing  bot tom-up 
democrat ic ,  part ic ipatory  processes  wi th  the  use  of  new technolog ies .
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IV. SUMMARY OF MEASURES 

STRATEGIC PILLAR

1.
FOSTER SCIENTIFIC
RESEARCH, 
TECHNOLOGICAL 
DEVELOPMENT, 
AND INNOVATION 
IN AI

1 .  Spanish  Network of  Excel lence  in  AI .

2.  Strengthen the  pre-/post-doctoral  contract  system for  
research  in  AI .

3 .  Increase  the  flex ib i l i t y  o f  the  sc ient i fic  careers  of  AI  
research  staf f .

4.  Promote  the  creat ion  of  new nat ional  mult id isc ipl inary  
centres  for  technological  development ,  w i th  spec ia l  focus  
on  neurotechnolog ies .

5.  Ass istance  programme for  companies  prov id ing  AI  and 
data  solut ions .

6.  S trengthen the  network  of  Digi tal  Innovat ion  Hubs  (DIH)   
spec ia l ized  in  A I  a t  invest igat ion  level .

7.  Create  the  R&D&i  Miss ions  Programme in  AI  to  address  
major  soc ia l  chal lenges.

2.
PROMOTE THE
DEVELOPMENT OF 
DIGITAL SKILLS, 
BOOST NATIONAL 
TALENT, AND 
ATTRACT GLOBAL
TALENT IN AI

8.  Develop  the  Nat ional  Dig i tal  Ski l ls  Plan.

9.  Promote  more  AI-focus  tra in ing  opt ions  in  vocat ional  
t ra in ing  and univers i ty  educat ion.

10.  Implement  the  “SpAIn  Talent  Hub”Programme to  
at tract  in ternat ional  ta lent  foster ing  female  ta lent .

11.  Launch an  ass is tance  programme for  the  recognit ion  
of  internat ional  d iplomas and qual i ficat ions  for  teachers   
to  a t tract  in ternat ional  ta lent ,  espec ia l ly  women.

3.
DEVELOP DATA 
PLATFORMS AND 
TECHNOLOGICAL 
INFRASTRUCTURE
TO SUPPORT AI

12.  Creat ion  o f  a  Data  Of fice  and appointment  o f  a  Chief  
Data  Officer .      

13.  Creat ion  of  shared sector ial  and  industr ial  data  pools   
and  decentral ized  and access ib le  repos i tor ies

14.  Promot ion  of  the  Nat ional  Language Technologies  
Plan.  

15.  Strengthening  of  Strategic  Supercomput ing  
Capabi l i t ies   (c loud,  edge,  quantum) .

16.  Implementat ion  o f  the  Data  for  the  Social  Good 
Project .
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STRATEGIC PILLAR

4.
INTEGRATE AI INTO
VALUE CHAINS TO 
TRANSFORM 
THE ECONOMIC 
FABRIC

17.  Implementat ion  of  subsidy  programmes  to  companies  
to  incorporate  AI  in to  the  product ion  processes  of  va lue  
cha ins .

18.  Programmes to  promote  transfer  of  innovat ion  in  AI   
through Dig i ta l  Innovat ion  Hubs spec ia l ized  in  A I  a t  
industr ia l  level .

19.  Launch of  the  NextTech fund of  publ ic-pr ivate  venture  
cap i ta l  fund to  promote  d ig i ta l  entrepreneurship  and 
scal ing  up  companies  in  A I .

20.  Development  o f  the  Nat ional  Green Algor i thms 
Programme.  

5.
PROMOTE THE USE 
OF AI IN THE 
PUBLIC
ADMINISTRATION
AND IN NATIONAL 
STRATEGIC 
MISSIONS

21.  Incorporate  AI  into  the  publ ic  administrat ion  to  
improve  effic iency  and e l iminate  administrat ive  
bot t lenecks.a  administrat ivos .

22.  Launch an  innovat ion  laboratory  to  develop  new 
serv ices  and AI  appl icat ions  in  the  publ ic  administrat ion   
(GobTechLab) .  

23.  Foster  A I  sk i l ls  in  the  publ ic  administrat ion.   

24.  “AI  for  a  data-dr iven  publ ic  management”  
Programme.  

25.  Promote  nat ional  s trategic  miss ions  based on  AI  in  the  
sphere  of  the  publ ic  administrat ion  (e .g .  heal th ,  just ice ,  
and  employment ) .

6.
ESTABLISH A 
FRAMEWORK THAT 
GUARANTEES THE 
PROTECTION OF 
INDIVIDUAL AND 
COLLECTIVE 
RIGHTS, 
INCLUSION AND 
SOCIAL WELFARE

26.  Development  o f  an  AI  nat ional  seal  of  qual i ty .

27.  Launch  observator ies  for  eth ical  and  legal  evaluat ion  of  
the  impact  o f  a lgor i thms.  

28.  Develop  and foster  the  Charter  of  D ig i tal  R ights .

29.  Implement  an  ethics  nat ional  governance  model  in  A I  (A I  
Adv isory  Counci l ) .

30.  Promote  nat ional  and  internat ional  forums for  AI-related  
d ia logue,  awareness  ra is ing  and part ic ipat ion .
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V. GOVERNANCE AND BUDGETS

V.1. GOVERNANCE

In the governance model proposed for the development and 
execution of the Strategy, an inclusive approach is taken to 
the different levels of government administration and to 
the economic and social representatives involved. The 
State  Secretar iat  for  D ig i ta l isat ion  and Art ific ia l  
In te l l igence  (SEDIA)  wi l l  make use  of  the  
instruments  o f  State  ava i lable  to  coord inate  and 
fac i l i ta te  the  introduct ion  o f  A I  in to  the  product ive  
fabr ic ,  tak ing  into  cons iderat ion  the  European and 
internat ional  in i t ia t i ves  adopted  in  th is  respect .

The potential impact of AI technologies on a complex, 
multidimensional environment such as ours requires a 
cross-sectional approach, incorporating a wide range of 
public policies. To be  e f fect ive ,  an  appropr iate  model  
o f  governance must  inc lude the  jo int  input  o f  
var ious  departments  wi th in  the  General  State  
Administrat ion ,  and be  properly  implemented by  
each of  the  Min is tr ies  concerned,  coord inated  by  
SEDIA.  Furthermore,  mechanisms must  be  created  
to  ensure  ef fect ive  coord inat ion  wi th  the  
Autonomous Communit ies  and local  corporat ions .  
Sectoral  conferences  and other  forums of  
coord inat ion  wi l l  be  const i tuted  to  prepare  the  
nat ionwide  implementat ion  o f  the  Strategy .  F inal ly ,  
Spa in 's  pos i t ion  in  European and internat ional  
forums must  be  careful ly  spec ified,  and ef for ts  
made to  ensure  a l l  poss ib le  cooperat ion  wi th  the  
pr ivate  sector ,  which  wi l l  p lay  a  cruc ia l  ro le  in  the  
trans i t ion  process.

This Strategy forms part of Spain’s Digital 202Agenda and 
of the Recovery, Transformation and Resilience Plan.   
Publ ic-pr ivate  col laborat ion ,  which  is  v i ta l  to  the  
appl icat ion  o f  th is  Strategy ,  wi l l  be  promoted 
through the  Sectoral  Counci ls  and Conferences,  
and in  part icular  through the  Advisory Council for 
Artificial Intelligence and  the  Advisory Council for Digital 
Transformation, w i th  the  part ic ipat ion  o f  the  main  
economic  and soc ia l  agents .
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ADVISORY COUNCIL FOR AI

The Advisory Council for AI was constituted to advise and support the government in the 
field of AI through Order ETD/670/2020, of 8 July, to create and regulate the Advisory 
Council for Artificial Intelligence, and to provide independent advice and recommendations 
on the steps to be taken to ensure the safe and ethical use of AI.

This  Adv isory  Counci l  is  composed of  in ternat ional ly-reputed  Spanish  
experts  and of  sc ient is ts ,  economists  and representat ives  o f  soc iety ,  w i th  a  
balanced gender  presence.

Among its terms of reference, the Council is expected to develop and monitor the actions 
taken under the Strategy, to analyse the implications of technological change in the 
workplace, to consider fundamental rights, to endorse the fight against discrimination and 
to defend the fair access and use of these technologies. Commit tees  may  be  created  to  
address  spec ific  aspects  o f  A I ,  I  areas  such as  eth ical  quest ions  or  industr ia l  
appl icat ions .  

The  Counci l  w i l l  independent ly  monitor and evaluate the  quest ions  cons idered,  
establ ish ing  pr ior  cr i ter ia  enabl ing  i t  to  reach s ign ificant  conclus ions  and to  
establ ish  the  foundat ions  for  t rans i t ional  and final  evaluat ions  o f  the  soc ia l  
and  economic  impacts  o f  A I  in  act iv i ty  sectors ,  essent ia l  publ ic  serv ices  and 
soc iety  in  general .  

Among other  funct ions ,  the  Counci l  w i l l :

· Evaluate observat ions  and comments  on  the  Strategy  for  A I ,  to  draw    
 conclus ions  that  wi l l  fac i l i ta te  dec is ions  on  rev ised  vers ions  o f  the     
 S trategy .

· Promote t ra in ing  p lans  and content  proposals .

· Advise the  government  on  quest ions  o f  open data .

· Evaluate the  impact  o f  A I  on  industry ,  government  administrat ion  and 
 soc iety .
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74COM(2018) 795 final

PERIODIC REVIEW OF THE NATIONAL STRATEGY

This Strategy is intended to be responsive and flexible, in keeping with the rapidly-evolving 
technology it must address. To achieve  th is  a im,  channels  o f  communicat ion  wi l l  
be  opened through which  ind iv iduals  and col lect ives  may  make the  
contr ibut ions  they  see  fit .

The  in format ion  compi led  wi l l  be  analysed by  the  Adv isory  Counci l  for  A I ,  and  
the  conclus ions  drawn wi l l  prov ide  po ints  o f  re ference for  the  next  ed i t ion  o f  
the  Strategy ,  in  two years .

V.2. INVESTMENT IN THE RECOVERY, TRANSFORMATION AND RESILIENCE PLAN

Implementation of this Strategy will require significant investment, both public and 
private, in the coming years. The State  wi l l  invest  600  mi l l ion  euros  dur ing  the  
per iod  2021-2023,  to  which  the  Next  Tech fund would  be  added to  promote  
entrepreneurship  in  enabl ing  d ig i ta l  technolog ies .  Th is  boost ,  which  could  
mobi l i ze  a  pr ivate  investment  o f  around 3 ,300  mi l l ion  euros 74,  w i l l  serve  to  
cata lyse  the  act ion  o f  un ivers i t ies  and companies ,  gu id ing  pr ior i t ies ,  
generat ing  synerg ies  and cover ing  areas  where  s ign ificant  perce ived  r isk  or  
absence of  markets  might  delay  pr ivate  in i t ia t i ves .
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ANNEX 1:
RELATIONS BETWEEN STRATEGIC AIMS AND LINES OF ACTION

Crucial

Important

Complementary

A. Spain, a leader in AI 
science and innovation

B. Spanish-language AI

C. Workforce with AI skills 
and talent

D. AI, a factor for productivity 
and efficiency

E. Environment of confidence 
and regulation

F. Debate on ethics and 
human-centred technological 
development 

G. Cross-cutting vectors: 
gender, digital, 
environmental, territorial.

Line. 1 Line. 2 Line. 3 Line. 4 Line. 5 Line. 6

Line 1. Promote scientific research, technological development and innovation in AI.

Line 2. Promote digital capabilities, empower national talent and attract global skills in the field of AI.

Line 3. Develop data platforms and technological infrastructures in support of AI.

Line 4. Incorporate AI into value chains to transform the economic fabric.

Line 5. Enhance the use of AI in government administration and in national strategic missions.

Line 6. Establish an ethical and regulatory framework that reinforces the protection of individual and collective rights, 
             in order to guarantee inclusion and social welfare.
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RELATION BETWEEN LINES OF ACTION AND SOCIAL CHALLENGES (CROSS-CUTTING 
VECTORS)

Crucial

Important

Complementary

Gender gap

Ecological transition

Territorial cohesion

Digital literacy

Line. 1 Line. 2 Line. 3 Line. 4 Line. 5 Line. 6

80

Line 1. Promote scientific research, technological development and innovation in AI.

Line 2. Promote digital capabilities, empower national talent and attract global skills in the field of AI.

Line 3. Develop data platforms and technological infrastructures in support of AI.

Line 4. Incorporate AI into value chains to transform the economic fabric.

Line 5. Enhance the use of AI in government administration and in national strategic missions.

Line 6. Establish an ethical and regulatory framework that reinforces the protection of individual and collective rights, 
              in order to guarantee inclusion and social welfare.
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ANNEX 2: THE ROLE OF ARTIFICIAL INTELLIGENCE IN THE RESPONSE TO THE COVID-19 
PANDEMIC

he world  is  fac ing  a  new d isease,  COVID-19,  caused by  a  novel  in fect ious  
agent ,  the  SARS-COV-2  coronav irus ,  about  which  our  knowledge is  s t i l l  
very  l imi ted.  Th is  means that  the  development  o f  t reatments  and 
vacc ines ,  despi te  a l l  poss ib le  e f for ts ,  is  not  fast  and wi l l  take  several  

months ,  a t  least .  For  th is  reason,  heal th  author i t ies  must  resort  to  o ther ,  
non-pharmacolog ical  instruments  to  manage the  ep idemic ,  o f fer ing  accurate  
in format ion  to  c i t i zens ,  imposing  measures  such as  lockdowns and phys ical  
d is tanc ing,  and try ing  to  reduce in fect ions ,  whi le  s trengthening  heal th  
systems.

Art ific ia l  in te l l igence  is  p lay ing  an  important  ro le  in  the  response to  the  
cr is is .  I t  i s  be ing  appl ied  to  develop  new treatments  and vacc ines ,  to  analyse  
d i f ferent  vers ions  o f  the  v i rus  genome,  to  character ise  the  response of  the  
immune system,  to  model  the  degree  of  sever i ty  o f  the  d isease  and to  manage 
heal th  resources.  Many  smartphone apps  have  been developed to  min imise  
human contact ,  to  support  sel f-d iagnos is  and to  detect  exposures  wi th  a  r isk  
o f  contag ion.  Moreover ,  pred ict i ve  model l ing  and s imulat ion  systems are  
be ing  used to  support  heal thcare  systems in  making  data-dr iven  dec is ions.

In  the  coming months ,  A I  wi l l  cont inue to  be  needed,  for  example  to  support  a  
phased de-escalat ion .  A l though technology  o f fers  poss ib le  solut ions  to  many  
problems,  careful  account  must  be  taken of  the  poss ib le  consequences,  
ensur ing  that  the  r ights  and values  o f  soc iety  are  respected.

Al though AI  has  been appl ied  in  numerous ways  in  response to  th is  cr is is ,  
fu l ly  A I-based solut ions  have  been l imi ted.  Model l ing  is  d i fficul t  due  to  the  
scant  data  ava i lable  on  the  new v irus  and the  d isease  i t  provokes.  
Nevertheless ,  A I  is  prov ing  o f  dec is ive  ass is tance  in  advances  in  b iomedical  
and c l in ical  research ( in  areas  such as  vacc ines ,  drugs,  and the  b io logy  o f  the  
v i rus  and of  the  immune response) ,  a l though i t  is  hav ing  less  impact  in  
pat ient  management  and ep idemiolog ical  management .

F inal ly ,  i t  i s  very  important  to  draw appropr iate  lessons  from the  main  
problems revealed  in  th is  cr is is ,  in  order  to  take  correct ive  measures  and 
prepare  heal th  systems (research,  c l in ical  medic ine  and publ ic  heal th  care)  
so  that  in  the  future  greater  benefits  can be  obta ined from the  appl icat ion  o f  
d ig i ta l  technology  in  general  and of  A I  in  part icular  to  manage cr ises  such as  
COVID-19.  Among the  future  improvements  needed,  we should:

1. Prov ide  mechanisms that  ensure  the  compi lat ion  o f  h igh-qual i ty ,  
s tandard ised  data .

2. Cons ider  a l l  aspects  o f  the  use  of  A I  systems (pr ivacy ,  data  secur i ty ,  
access ib i l i t y ,  usabi l i t y ,  e tc . )

T
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3. Ensure  that  A I  is  appl ied  only  when real ly  necessary  and that  i t  does  not  
ra ise  unreal is t ic  expectat ions

4. Dev ise  methods  for  the  formal  evaluat ion  and measurement  o f  resul ts  
a f ter  the  appl icat ion  o f  A I  systems.

5. Increase  cooperat ion ,  both  internat ional ly  and between areas  o f  
knowledge (sc iences,  technolog ies ,  humani t ies ,  e tc . )  in  the  search for  
solut ions  to  th is  type  o f  cr is is .

S ince  the  outset  o f  the  COVID-19  cr is is ,  Spa in  has  establ ished numerous 
contacts  wi th  agents  in  the  d ig i ta l  technology  sector ,  seeking  to  ach ieve  a  
coord inated  response to  the  problems posed by  th is  unprecedented  publ ic  
heal th  cr is is ,  develop ing  var ious  in i t ia t i ves  and pro jects  that  use  AI  
technolog ies  and methods.  These  in i t ia t i ves  inc lude:

1. A  conversat ion  ass is tant  (chatbot )  in  Spanish  (Hispabot-Cov id19)  that  
prov ides  the  user  wi th  accurate  in format ion  crawn from offic ia l  sources. .

2. An  AI-based sel f-d iagnos is  system,  access ib le  both  in  mobi le  format  
and in  web appl icat ions  (Symptomat ic  Cov id  19) .

3. A  mobi l i t y  s tudy  (Datacov id-19)  based on  mobi le  phone data  col lected  by  
the  Nat ional  Inst i tute  o f  Stat is t ics  in  col laborat ion  wi th  the  main  
te lecommunicat ions  companies ,  as  wel l  as  a  mobi l i t y  s tudy  based on  mobi le  
phone data ,  conducted  by  the  Min is try  o f  Transport ,  Mobi l i t y  and Urban 
Af fa irs .  Both  o f  these  stud ies  employ  complementary  approaches.

4. A  web porta l  to  o f fer  an  integrated  presence and a  one-stop  shop to  
access  a l l  the  d ig i ta l  resources  ava i lable  in  Spain  to  combat  the  pandemic .

5. The  not ificat ion ,  in tegrat ion  and analys is  o f  data  to  support  resource  
management  and to  fac i l i ta te  the  not ificat ion  o f  res idences  for  the  e lder ly  
throughout  Spain .
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ABBREVIATIONS

• AEI. Agenc ia  Española  de  Invest igac ión  –  Spanish  Research Agency
•  AEMET. Agenc ia  Española  de  Meteorolog ía  –  Spanish  Meteorolog ical  
 Agency
•  AI. Ar t ific ia l  in te l l igence
• B2G. Bus iness  to  Government
•  B2B.  Bus iness  to  Business
•  CDO.  Ch ief  Data  Officer .
•  CDTI. Centro  para  e l  Desarrol lo  Tecnológ ico  Industr ia l  -  Centre  for  
 Industr ia l  Technolog ical  Development
•  CGD. C i t i zen  generated  data
•  CODDII. Conferenc ia  de  Directores  y  Decanos  de  Ingenier ía  In formát ica  -  
 Conference of  D irectors  and Deans of  Computer  Engineer ing
•  DESI. D ig i ta l  Economy and Soc iety  Index
•  DIHs. D ig i ta l  Innovat ion  Hubs
• DLTs. (D ig i ta l  Ledger  Technolog ies)  
•  EDA. European Defence  Agency
•  EDF. European Defence  Fund
• ENIA. Estrateg ia  Nac ional  de  Inte l igenc ia  Art ific ia l  -  Nat ional  Strategy  
 for  Art ific ia l  In te l l igence  
•  EuroHPC. European Consort ium for  High  Performance Comput ing
•  G2B. Government  to  Business
•  G2C. Government  to  C i t i zen
• G2G. Government  to  Government
•  HPC. H igh-performance comput ing
•  ICO. Inst i tuto  de  Crédi to  Ofic ia l  –  Offic ia l  Credi t  Inst i tute
•  IDAE. Inst i tuto  para  la  D ivers ificac ión  y  Ahorro  de  la  Energ ía  -  Inst i tute  
 for  D ivers ificat ion  and Energy  Sav ing
•  INCIBE. Inst i tuto  Nac ional  de  C ibersegur idad -  Nat ional  Inst i tute  o f  
 Cybersecur i ty
•  JRC. Jo int  Research Centre  o f  the  European Commiss ion
• LEIA. Lengua Española  e  Inte l igenc ia  Art ific ia l  -  Spanish  Language and 
 Art ific ia l  In te l l igence
• OECD.  Organizat ion  for  Economic  Cooperat ion  and Development
•  R+D+I. Research,  Technolog ical  Development  and Innovat ion
•  RAE. Real  Academia  Española  -  Royal  Spanish  Academy
• SCIE. Spanish  Computer  Sc ience  Soc iety
•  SECTI. S is tema Español  de  C ienc ia ,  Tecnolog ía  e  Innovac ión  -  Spanish  
 Sc ience,  Technology  and Innovat ion  System
• SEDIA. Secretar ía  de  Estado de  Dig i ta l izac ión  e  Inte l igenc ia  Art ific ia l  -  
 Secretary  o f  State  for  D ig i ta l isat ion  and Art ific ia l  In te l l igence
• SICTI. S is tema de  In formación  para  la  C ienc ia ,  Tecnolog ía  e  Innovac ión  -  
 In format ion  System for  Sc ience,  Technology  and Innovat ion
•  STEM. Sc ience,  Technology ,  Engineer ing  and Mathemat ics
•  STEAM. Sc ience,  Technology ,  Engineer ing ,  Arts  and Mathemat ics
•  ICTs. In format ion  and Communicat ion  Technolog ies  
•  UNICTF. Uni ted  Nat ions  In format ion  and Communicat ions  Technology  
 Fac i l i t y
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