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Research, Development and Innovation

Research transforms resources into knowledge through scientific 
talent, whereas Innovation turns knowledge (scientific, 
organizational) into wealth and social value, generating resources 
from organizational and individual talent.

R D I
Generation of new 
knowledge without 
specific 
application

Assimilation or 
new application of 
existing 
knowledge and 
technologies

Development of 
new knowledge 
oriented to the 
application

Development of new 
applications and 
technologies from 
existing knowledge
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Innovations are divided into three broad categories: 

• Revolutionary, disruptive or discontinuous that lead to a 
completely new technology or process that changes one or 
several markets, industrial sectors and/or social activities

• Incremental or evolutionary that progressively lead to small 
improvements in existing technologies in a continuous 
optimization process

• Translational innovations that appear when an existing 
technology is transferred to a new application or industrial sector

Categories of innovation

5

Innovation is often divided into five 
types: product, process, 
marketing, organizational and 
business model

Every action directly or indirectly controlled by humans is 
susceptible of improvement by innovation
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Capitalism

Science at the
service of 
innovation
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Capitalism

Science at the
service of 
innovation

Innovation, driven by capital risk and Science, has been
the main driver of modern human growth …
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… positively affecting every indicator of global progress
and gradually affecting everybody.

Rate annual growth of GDP per capita

# people in absolute poverty
# people in non abolute poverty

GDP per capita
Annual rate growth of GDP per capitaIncrease of GDP per capita and 

reduction of inequality in different
world regions
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Average food availability
per capita (Kcal/day)

World life expectancy
evolution
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Innovation is also a must for
companies growth and leadership …

“..if we want to succeed as a company, we 
must drive innovation into everything we 
do: into technology, into safety, into design 
and into real-world solutions for 
environmental issues, like the impact of 
energy usage on our world.”  

Chairman Bill Ford's speech, 2005
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Climate Change
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Technology is changing our fundamental way 
of living (the way we work, we make business, we 
eat, we move, we keep healthy, we learn and 
teach, we communicate and interact, ..)

In the near future this may change the 
fundamental  roots of our species (more and 
more machine dependence, human-machine 
interaction, immersive VR, prosumers, reproduction 
and aging, collaborative economy, work scarcity,..)

Appearance and global dissemination of new techno-
logies is today the fastest in history and accelerating …

“Previous technological innovation has always delivered 
more long-run employment, not less. But things can 
change”  
(The economist, 2014. The future of jobs. The onrushing wave)
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… keeping the trend of global inequality reduction, but, 
at the same time, putting our planet in danger.

A new paradigm of growth is required to simultaneously reduce 
pollution, waste and the pressure on natural resources. 

THIS CAN ONLY BE ACHIEVED AGAIN BY THE CONCURRENCY OF 
RESEARCH, INNOVATION AND SOCIAL AND POLITICAL COMMITMENT

10
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Innovation has also demonstrated to be the most
relevant driver for countries growth and competitiveness

Relation of the GDP per 
capita and GINI index

Relation between GDP per capita at purchasing-
power parity and GII of the different countries
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How does Spain perform in GII?
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Some strengths of the Spanish Innovation System

Strengths:

• RDI capacities available in Universities, PROs, and R&D 
centers

• Number of researchers and RDI personnel with critical 
mass of scientists and technicians in some areas

• Quality and international impact of the scientific 
production, especially in certain areas

• Advanced scientific and technological Infrastructures
• Increasing social appreciation of science and researchers
• Scientific, technological and business leadership in strategic 

areas (biotechnology, energy, ICT, etc.)
• Advanced communications infrastructures
• High percentage of population with tertiary education
• High percentage of BERD funded by government (this 

indicator should be taken with care if we consider the actual 
budget executed)

• Intensive use of ICT in government and population, although 
not as much in companies

• Good environmental indicators



© 2018 CTA-SEVILLA (SPAIN)2018 MEETING OF SUDOE-INTERREG PROJECT TR@NSENER 15

Symptoms:

• Low productivity
• Low salaries
• High unemployment 
• Low level of education 

demonstrated by most 
indicators

• Poor performance of 
Spanish universities in 
international rankings

However, Spain is not a world champion in innovation. 
Symptoms of this disease

• Poor performance in technological output (patents, high-tech goods and 
exports, ICT services export, …)

30 33
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• Poor education at all levels and without 
match with companies’ needs

• Low social recognition of research, despite 
the good opinion on Science and scientists 

Diagnosis. Main weaknesses of the governance
and socio-economic environment

• Absence of a long-term RDI strategy and low 
priority of the RDI policy in the administration
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Diagnosis. Main weaknesses of the governance
and socio-economic environment

• Bad coordination with Europe and 
between autonomous regions
(repetitions, poor complementarity, no 
differentiation policies and significant 
regional disparities, …)

• Very rigid management (e.g. justifi-
cation not based on results but on 
fulfilment of the initial budget, difficulties 
in changing objectives and budget 
application, contracts, purchase, ..)

• Difficulties for creating new companies (burocracy, financing, tax policy,…)
• Difficulties in the promotion of emergent technologies (regulation, tax policy, 

public spending not used as attractor of innovation, …) (e.g. new ways of 
energy production, microfluidics, …)

• Poor policy for talent attraction and retention (recognition, incentives, continuity, 
…)
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Diagnosis. Main weaknesses of Spanish
companies regarding Innovation

• R&D is not considered an essential component of 
innovation by most Spanish companies. As 
consequence the BERD and R&D employment are 
much lower than the European average.

• Absence or poor innovation and IP protection strategies
• Poor management of R&D projects (organization, 

professionals)
• Few sufficiently flexible finance instruments for 

technology-based companies despite the many funding 
players (SME-instruments, NEOTEC)
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Diagnosis. Main weaknesses of Spanish
companies regarding Innovation

• Small average size
• Low number of businesses involved in RDI systematically.
• Low level of companies digitalization (Ind4.0) and of internationalization, 

particularly SMEs. 
• Low workers profile 

(#researchers, #graduates in 
SEM, #workers in knowledge 
intensive services, ..)

• Inefficient knowledge 
management and low 
technology-absorption 
capacity of SMEs

The level of effort in R&D of Spanish companies is half of 
the European average. In 2015, Spanish companies

executed 52.5% of total R&D expenditure, one of the lowest
percentages in Europe (63.3%average in 2015) 
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Diagnosis. Main weaknesses of Spanish universities

• Low level of investment in public R&D
• Rigidity of the models of governance
• Structures and policies mainly 

oriented to research output and not to 
technology production and transfer

• Inappropriate policy of recognition 
and incentives for TT

• No internal innovation strategy
• No differentiation or specialization 

strategy
• Absence or inappropriate policy of 

talent attraction and retention, both 
for students and staff
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Diagnosis. Main weaknesses of the Spanish
TT system

• Absence or inappropriate policy for IP protection, 
spin-off creation and services and know-how 
commercialization

• Weak strategy of TT in most universities with very 
low involvement of companies

• Few people really involved in TT (IP, 
commercialization, search of opportunities, …)

• Based on short term projects and consulting and not in 
strategic collaborations and/or long-term big projects 
(new models of knowledge generation – M2 models)

• Absence of co-investment policies with higher risk but 
with much higher and recurrent pay-back

• Very few real ecosystems with companies, universities, 
technological centers and other institutions

• Barriers to mobility of RDI personnel between public 
and business sectors 

55
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• A pedagogical effort is essential to gain social recognition of 
the value of education, R&D, innovation and risk

• This should be translated in an intense and stable policy of 
investment and incentives at all levels, prioritizing technology 
creation, transfer and assimilation. 
Budget fluctuation is worse than scarcity

A paramount change is needed in the SIS to 
accomplish the challenges of this new world

• Major changes in education are required at all levels, including bigger resources, 
more innovative methods and mobility promotion 

• Talent creation, attraction and retention at all levels of education should be a 
state priority

• Flexibility is also key, changing the paradigm of burocratic fulfilment by exigency 
on results

• Coordination and specialization of countries, regions, universities and 
companies is essential in this incredibly competitive world with such huge actors

• Administration should promote and not stop emergent technologies and start-
ups (e.g. regulations, tax policy, venture capital, grants with shared risk, .. )
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• Size matters in companies (incentives for moving from SE 
to ME)

• Size matters in R&D agents (strategic networks and 
consortia including universities, centers of excellence, TT 
centers and companies is the appropriate ecosystem for 
innovation)

A paramount change is needed in the SIS to 
accomplish the challenges of this new world

• An adequate innovation strategy is a must for any company independently 
of its size and possibilities. It is a more a question of culture than money. If 
you cannot make research or innovation directly, do it openly or wikily and, 
if possible, in a strategic manner within a consortium or cluster

• Use the talent in your organization for rapidly assimilate and integrate new 
technologies and innovations

Your company is worth the value of your list of clients and of your know-
how, so protect them and take care of both
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A paramount change is needed in the SIS to 
accomplish the challenges of this new world

• Talent attraction both for students and researchers from 
everywhere should be the main goal of any University

• An adequate innovation strategy for the institution itself is 
required

• Universities must promote permanent and strategic 
collaborations within bigger consortia in big long-term projects

• Professional structures are essential for a proper TT strategy 
(commercialize R&D results, define a well designed IP protection policy 
and a proper strategy for spin-off creation favoring long-term payback)

• Long-term investment, sharing risks along the aims of a well defined 
strategic plan is key in the new economy

• Continuous evaluation of the performance of the institution and its 
employees as well as their alignment with the global strategy is the only 
way to advance. Money only buys time if the objectives are clear and 
assumed by all stakeholders
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The exponential growth of knowledge, technology, information 
and communication is changing our way of living such that we 
can foresee a disruption in our civilization  

28

Permanent scientific and technological improvements and the 
resulting  innovation seem unstoppable, being the only way for 
reducing inequalities worldwide while keeping human progress

Key take-aways

As a counterpart, technology is both partly responsible and the 
only solution for the challenges that we and our planet face 
today that seem to worsen in the near future

This landscape demands to people, companies, institutions and 
countries permanent adaptation and new capacities for new 
demands. Only those with the determination to maintain the 
effort in R&D, innovation and adaptation will keep the track



© 2018 CTA-SEVILLA (SPAIN)2018 MEETING OF SUDOE-INTERREG PROJECT TR@NSENER 29

A jump in education (scientific, cultural and civic) is the necessary 
(but not sufficient) condition for the changes required

Key take-aways

People talent and commitment as well as efficient organizational 
structures and rules are the essential ingredients to face world 
competitiveness

In average, Spain and all its agents (administration, 
universities and companies) perform poorly in innovation

Only a global agreement to change the model of education, 
talent and effort recognition as well as in the socio-economic 
priorities would allow our country to reduce the inequality and 
improve the quality of life in the long term
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Finally, let´s be positive
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Thank you very much for
your attention!!


