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We will summarise in this article the main three modali-
ties of technology transfer (TT) throughout the last 15 
years in Spain, from the universities and other public 

research organisations (PROs) perspective, including their fea-
tures and results, i.e., contract research, collaborative research 
and Intellectual Property (IP) licensing or science push, as well 
as their contribution to the economy and productive system and 
the role of the Knowledge and Technology Transfer Offices (KT-
TOs) in the innovation process development.

PROs are key to economic development in countries. Thus, 
knowledge and technology transfer (KTT), recognised as the 
third mission for PROs, becomes a fundamental element of de-
velopment since it facilitates the transferral of their generated 
knowledge to the society. The KTT process is a complex and 
tough activity, which depends on multiple factors, including 
cultural, economic, environmental, legislative and time-framed, 
among the main ones. 

There are several exploitation mechanisms that can be linked 
to several impact factor indicators. In order to promote the ex-
ploitation of the public-funded research results and maximise 
their socio-economic impact, we have to consider all types of 
mechanisms such as technology licensing to existing companies 
or the creation of New Technology Based Enterprises (NTBEs), 
mainly university spin-offs, and all types of exploitation part-
ners which configure the whole innovation ecosystem: existing 
companies, NTBEs, PROs, investors, technology centres, sci-
ence parks, Contract Research Organisations (CROs), externals 
agencies (like legal and financial services or patent agencies), 
hospitals and health organisations, the government, networks 
and platforms, incubators and accelerators and so on. Among all 
of them, we have to select the most appropriate ones for each 
particular case.

In order to compare Spain with the other European coun-
tries, it’s worthwhile to give some current Spanish R&D system 
figures. In 2017 there were 300.000 researchers, 200.000 FTE 
(Full Time Equivalent), 2.600 researchers per million inhabit-
ants who produced around 2,5 percent of the global worldwide 
publications with an investment of 1,16 percent expense vs the 
global expense worldwide (2016) and a 1,19 percent of GDP 
dedicated to R&D, occupying the 9th position in the worldwide 
ranking of scientific production, but 30th position in innova-
tion!. The gap between scientific production and innovation 
is not exclusive to Spain. It’s common and constitutes a major 
concern in Europe since middle nineteen’s. However, in Spain, 
this gap is broader.

The Spanish System of Science, Technology and Innovation 
(SECTI) is composed of all the public and private Research, 
Technological Development and Innovation (RTDI) stakeholders, 
their organisations and entities, together with their activities 
and actions. PROs are created to execute directly activities of 
scientific and technological research, of technological services 
and any other activities with a complementary character that are 
necessary for the scientific and technological progress of the so-
ciety. Spanish PROs include the 50 public universities (plus 33 
private), the Spanish National Research Council (CSIC), Nation-

al Centre for Energy, Environment and Technological Research 
(CIEMAT), Spanish Geological and Mining Institute (IGME), 
National Institute for Aerospace Technology (INTA), Spanish 
Institute of Oceanography (IEO), National Institute of Agrari-
an and Agro-Food Technology (INIA) National Health Institute 
Carlos III (ISCIII) and Astrophysics Institute of Canarias (IAC). 
CSIC is the largest public institution dedicated to research in 
Spain and the third largest in 
Europe, equivalent to French 
CNRS or German Max Planck. 

We may classify the recent 
15 years of innovation in Spain, 
according to the results and the 
outcome figures, in three peri-
ods: (i) before the global eco-
nomic crisis (before 2007), (ii) 
during the crisis (2008—2011) 
and (iii) after the crisis (2012—
2017).  
1. Before the crisis (until 
2007), the public education and 
R&D Spanish legal framework was the Organic Law 6/2001 of 
December 21st of Universities, which abolished the previous 
1983 University Reform and the 1986 Science Laws. Until then, 
the framework was very inappropriate in relation to technology 
transfer, especially blocking up the scientific personnel mobility 
between the PROs and industry. The creation of spin-off compa-
nies from the public sector was not possible. In 1988, the first 
1988-1992 R&D National Plan was launched. It was an essential 
milestone for the Spanish R&D development, in which frame the 
university KTTOs (OTRIs in Spanish) were created.

The new 2001 University law started to facilitate the transfer 
of knowledge developed by the public sector. It included, as a 
new role of the university (Article 41, g), fostering of the sci-
entific research and technological development with the main 
objective of linking the university research and the productive 
system as a mechanism to transfer the results and the presence 
of the universities in the innovation chain. This link could be 
done by the creation of NTBEs based in the results generated 
in the university, where their teaching and research personnel 
could participate (Article 83). 

In 2007, a new law was launched, (Organic Law 4/2007 of 
April 12th), which modified the previous one. This law, along 
with the Royal Decree 1393/2007 of October 29th, accommo-
dates the university framework to the Bologna Process. Both 
set that knowledge transfer as a key function of the university 
which has to provide the necessary resources and mechanisms 
to accomplish this objective. They included a new results eval-
uation system and the acknowledgement of merits. The Article 
83 also established the possibility of the scientific personnel 
mobility, the development of joint R&D programmes and pro-
jects with the Industry, the creation of the first joint centres, 
knowledge networks, technology platforms and science parks.

However, during this period and spite of the new legal frame-
work, the final results were much below than expected. Even 
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this framework facilitated the achievement of the university 
“third mission” objective, i.e., the transfer of the knowledge 
generated in the university to the society as a solution to the 
university-industry relationship, the shift needed time and a 
cultural change. Several hurdles were considered: the deficient 
management of the knowledge and IP generated; the ineffec-
tive management of the university technology offer and capac-
ities; the difficult process of spin-off creation and the lack of 
resources; private investment; and professionally trained TTO 
personnel. From the industry side, we have to take into con-
sideration the Spanish business fabric. More than 95 percent 
of the industry sector is composed of Small and Medium En-
terprises (SMEs), mostly micro-companies with a very weak 
innovation tradition. This leads to a limited capacity to absorb 
new knowledge and technology in order to incorporate them 
into their products and production processes. This fact explains 
the low Spanish position in terms of innovation compared to 
the high scientific production. As a summary, we may state that 
the Spanish innovation ecosystem is little matured, even now. 

During this period, the R&D collaboration between the In-
dustry and the Technology Centres was more intense than the 
Industry with the PROs. Mostly of the active universities were 
polytechnic ones and most of the public-private collaboration 
was with big companies only. 

Three main reasons explain the disconnection between in-
dustry and the PROs. First, as we commented, the major part 
of the companies didn’t carry out R&D projects. Secondly, they 
didn’t know about the services provided by the PROs. And 
third, the companies that did research and innovation used their 
own resources. 

 The figures of the main public TT results indices in 2007 
were as follow: the number of the global R&D contracts were 
10.113 (897 collaborative) with a global amount of 617 M€ 
(408 M€ contract research, 138 M€ service and technical 
support and 71 M€ collaborative); 692 communications of 
invention, which led to 434 priority patents and 192 PCT ex-
tensions filed; the number of licenses, including know-how, 
patent and software, were 173. Finally 120 spin-off companies 
were created, 14 participated by universities, and only 21 had 
a capital increase.
2. During the crisis period (2008—2011), several pro-
grammes were undertaken by the Spanish government, like the 
University Strategy-2015, the International Excellence Campus 
(CEI) and Innocampus, with the common objective to stimulate 
the relationship of PROs with its industrial environment. These 
initiatives were strengthened and complemented by a new legal 
framework launched in 2011, at the end of this crisis period, 
composed of two new complementary laws, the Sustainable 
Economy Law (2/2011 of March 4th) and a new Science Law 
(14/2011 of June 1st). They oblige the public research person-
nel to communicate their research results in order to asses their 
commercial potential, and to collaborate in their commerciali-
sation (Title I). They also recognise and regulate the research 
personnel mobility (Article 17) to overcome their incompatibili-
ty regime, allowing temporary leaves, and authorising the com-
patibility to be hired by companies under a partial time contract 
during a limited period of time, their membership into company 
boards and their participation above 10 percent of shares, under 
certain conditions (Article 18). Both laws also acknowledge the 
strategic roles of the Technological and Scientific Parks as key 
stakeholders within the innovation system. 

The figures of the main public TT results indices in 2011 were 
as follow: the number of the global R&D contracts were 6.631 
(1.115 collaborative) with a global amount of 555 M€(258 M€ 
contract research, 129 M€ service and technical support and 
168 M€ collaborative); 1.282 communications of invention, 

which led to 612 priority patents and 351 PCT extensions filed; 
the number of licenses, including know-how, patent and soft-
ware, were 216. There were 111 spin-off companies created; 
37 participated in by universities and 36 had a capital increase.

After a growing period with a maximum in 2008 with 446 
M€, the global amount of R&D contracts between the universi-
ties and the industry decreased notably, as a crisis consequence 
due to the decrease of private investment in R&D. On the other 
hand, the communications of invention increased remarkably, 
doubling the figure between 2005 and 2010. Nevertheless, in 
relation to the science push TT modes, the figures were still low 
due to three limiting factors: a big gap between the knowledge 
results generated and the protected IP, mainly a low number of 
patent files; a limited capacity to license the IP; and the lack 
of seed and venture capital. In relation to the licenses and the 
spin-off creation figure, even the numbers were slightly yearly 
growing, the return on investment to the universities was still 
very low, as well as the capitalisation of those spin-offs, with 
very low turnovers.
3. After the crisis period (2012—2017), the R&D activity 
of the Spanish universities in relation to TT have had a slight 
global growing, coupled to a frozen public competitive funding, 
very far from the higher numbers at the beginning of year 2000, 
and a slight growing of the public-private R&D projects, which 
was higher in numbers but lower in the amounts. The return on 
investment by exploitation increased, but it was still far to the 
expected target. The scientific production continued its grow-
ing trend but the IP generation showed the worst results of the 
decade. The global R&D expenses in the universities decreased 
a 5,5 percent in 2016, with a figure of 3.189 Mv.

The figures of the main public TT results indices in 2016 were 
as follows: the global amount of R&D contracts was 526 M€ (228 
M€ contract research, 116 M€ service and technical support 
and 182 M€ collaborative); 1.128 communications of invention, 
which led to 559 priority patents and 259 PCT extensions filed; 
the number of licenses, including know-how, patent and soft-
ware, were 281. There were 95 spin-off companies were created, 
33 participated by universities; 52 had a capital increase.

A new patent law (24/2015 launched on April 1st 2017) ac-
commodates the Spanish regulation to the European one. It also 
strengthens the Spanish patent system and supports the entre-
preneurship by reducing the bureaucracy and increasing agility.

The KTTOs (OTRIs) play a key role in the KTT process, which is 
long, complex and winding. It requires an intensive and time-sus-
tained investment in time, capacity, experience and resources. 
During the last ten years the KTTOs have improved significantly, 
addressing a close and professional dedication to the researchers 
and acting as a real public-private interface. Another important 
improvement set up initially in Catalonia in 2012 and extended 
throughout Spain is an industrial PhD programme.

Finally, the Spanish Entrepreneurship Map provides some 
current interesting Spanish data: the number of start-ups was 
3.258 at the end of 2017 (an increase of 20 percent compared 
to 2016), with a global 780 M€ investment, 75 percent from 
abroad. And 72 percent of them were in early or seed stage, 53 
percent were between one to three years old, and 61 percent 
had between two and ten employees. The number of Span-
ish companies with innovation activity in 2008 was 36.183, a 
20,81* percent increase. The same figure in 2015 was 15.736, 
a 12,81* percent decrease. ■
*percentages of innovative companies of the existing companies
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