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Opening Remarks
As the national funding agency for science and technology, the Fundação para a Ciência e 
a Tecnologia (FCT) is a key actor in the national Research and Innovation System (R&I). It is 
currently the main source of funding not only for the public research sector, but also for the 
most basic and strategic forms of R&I activities in the business sector. The FCT also plays a 
crucial role in promoting the visibility and integration of national science into the European 
Research Area, while also contributing to the formulation of policies and programmes at 
European and transnational levels, and with the countries with which we have agreements. 
These crucial functions of the FCT are supported by the quality and professionalism of its sta-
ff, the ample coverage and remit of its work and the active role it plays in constructing both 
European and transnational R&D policy agendas. This work builds on the collective efforts of 
several decades, while adapting it to the current needs of the system. 

It is in this context that our vision for the FCT includes a return to a once prominent role 
as an organiser of forums for collective discussion of national strategies for research and 
innovation. Additionally the FCT embraces the challenge of defining future directions, to-
gether with the scientific and business communities and, as of now, with the national and 
regional organisations responsible for the formulation and implementation of research and 
innovation policies. This report is the first small step in that direction, helping to provide the 
foundations for a productive dialogue between all the relevant actors. This work encourages 
increased strategic collaboration and interconnection across key players in the run up to 
2020, building upon an R&D and innovation system growing in strength and competitive-
ness at an international level.

Miguel Seabra
President of the Fundação para a Ciência e a Tecnologia (FCT)
May, 2013
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Executive Summary
An Analysis of the Portuguese Research and Innovation System as part of a Strategy for Smart 
Specialisation for Portugal and its Regions

This work presents an Analysis of the National Research and Innovation System (NRIS), with a 
view to helping define a Smart Specialisation Strategy for the country and its regions in a more 
general way. The analysis carried out was driven by the need to provide a supporting basis for 
the Strategy given the existing specialisation profile, namely at a regional and national level, 
associated with Research and Development (R&D) and with Innovation. To achieve this goal, 
an in-depth analysis of the evolution of the NRIS was carried out, placing particular focus on 
identifying the system dynamics associated with the production and exploitation of scientific 
or technological knowledge. 

A structural description was produced, identifying a typology of agents as well as the main 
ways in which they interact, thus allowing an analysis of the system evolution dynamics. In 
a previous step, the socioeconomic context of the NRIS was analysed so as to identify those 
aspects critical to an understanding of the profile and performance of the system in question.

An attempt has been made throughout the report to contextualise the various factors under 
analysis using a Group of more than 10 countries chosen for comparison, while also taking into 
account the EU average, where applicable.

Another central aspect of the study carried out relates to the identification and analysis 
of the internal strengths and weaknesses of the R&I system as well as the external threats 
and opportunities that can impinge on it with respect to delivering the 2020 Strategy of the 
European Union within the expected timeframe.
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Portugal has maintained its commitment to mobilise resources for R&D activities 

The fact that Portugal has not been able to keep on a path of convergence with the EU over the 
decade from 2000 to 2010 has not meant that the country has not maintained and reinforced 
its commitment to accelerate its R&D efforts, namely when it comes to allocating resources.

While the efforts noted above have, in particular, led to an increased involvement of enterprises 
in R&D and Innovation activities, it is also true that the resultant economic activity, for example, 
from industrial exporters and services in high-tech areas does not yet reflect the transformation 
observed in the System over recent decades. 

The growth of the NRIS over the last decade has been decidedly driven by its most dynamic 
participants

Over the last decade, the Portuguese System for Research and Innovation has benefited from 
changes focusing on the mechanisms for mobilising resources, allowing a significant increase 
in its scientific and technological base. This process was to a great extent driven by the most 
dynamic participants of the NRIS, namely semi-public organisations. On the other hand, the 
configuration of the public and semi-public sector experienced major changes to its structure: 
activities carried out by the organisations known as National Laboratories reduced its weight 
notably, while universities and a significant number of units, centres and institutes underwent 
consolidation and growth. In contrast, the business sector became a more decisive sector, 
gaining a significant weight in terms of performance and funding of R&D activities, although by 
the end of the decade its efforts mobilising system resources continued to be underdeveloped.

R&D investment is concentrated on four main socio-economic objectives

Engineering and Technology, particularly enabling technologies, stand out given their relevance 
for mobilising human and financial resources. On the other hand, R&D investment in the 
country is mainly concentrated on four socioeconomic objectives: (i) Industrial production and 
technology; (ii) General advancement of knowledge; (iii) Transport, Telecommunications and 
Other Infrastructures; and (iv) Health.
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Even though there has been a notable rise in scientific production, Portugal remains below its 
potential

Portugal had the highest growth rate in scientific production within the group of countries 
studied over the period 2000–2010. Within the group of countries used for comparison, 
Portugal is ranked 9th both in terms relative to world production and in terms of production 
volume on a per capita basis. The country was also in 9th place within the group in relation to 
its productivity. As such, Portugal continues at a level below its potential (when accounting for 
the number of Full-time Equivalent Researchers).

The number of publications produced with international collaboration tripled between 2000 
and 2010; however, these are concentrated on a limited number of countries.

The most significant change to the structure of Portuguese scientific production by area for 
the period between 2000 and 2010 – when measured by number of publications – is Medical 
and Health Sciences gaining first place in 2010 (exchanging place with Exact Sciences that 
occupied first place in 2000). Engineering and Technology, Natural Sciences (excluding Exact 
Sciences), Social Sciences, Agricultural Sciences, and the Humanities, in this order, then follow 
up by number of publications.

Portuguese scientific production has a diverse profile by region

The distribution of Portuguese scientific production over the NUTS 2 regions is diverse, with 
each region contributing in a specific way to the national production as a whole. In the North, 
Materials Science is responsible for the most publications; in the Centre and Lisbon regions, 
Electrical and Electronic Engineering; in the Alentejo region, Environmental Sciences; in the 
Algarve and Azores regions, Marine and Freshwater Biology; and, lastly, in the region of 
Madeira, Applied Physics.
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Comparing the profile given by the specialisation of Portuguese scientific production with that of 
other comparable countries shows a higher degree of specialisation and particularities

Portugal specialised particularly in Marine Sciences over the 2000–2010 period (namely in 
Fisheries and Marine and Freshwater Biology, Oceanography and Ocean Engineering, where 
the country has increased its specialisation). In addition, Portugal has also shown notable 
specialisation in the Environment and Biology, which have more potential for national clusters 
of a technological or economic nature. These clusters can be related to sciences studying the 
Sea, Biotechnology, Health, and engineering in areas such as Manufacturing, Construction, 
Materials and Transports. 

The following areas were identified as being the most relevant in terms of scientific impact: 
Space Science, Physics, Agricultural Sciences, Plant and Animal Sciences, Neurosciences and 
Clinical Medicine, having an impact over and above the world average.

The intensity of patenting continues to be low relative to the average for Europe, despite 
significant growth

A sizeable rise was observable in the level of patents filed for Europe by Portuguese residents 
between 2000 and 2009, which subsequently diminished in 2010 and 2011. However, the 
extremely low level of patents issued for the country at the start of the decade under study 
meant that the growth that occurred in the number of patent applications did not lead to 
significantly higher levels by the end of the decade. 

Pharmaceutical Products, Civil Engineering and Fine Chemicals were responsible for the largest 
number of patent applications in 2010. A significant increase was visible in the number of 
European patent applications coming from the Higher Education sector, even though the total 
number of patents granted was very low. Over the period 2000–2008, the distribution of 
the total number of European patent applications by technological area was concentrated 
in Information Technology, Pharmaceutical Products, Biotechnology, Medical Technologies, 
Renewable Energies and Environmental Management.

In 2010, Portugal continued to show little impetus to submit patent applications in high-
technology areas, even though it was the country that grew most among the group used for 
comparison. 
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The most common areas of innovation in Portugal and the factors that drive them can be seen as 
reflecting the characteristics of the specialisation profile for the economic activities in the different 
regions

Compared with the average in the European Union, Portuguese enterprises are more active in 
service and process innovation and less active in the innovation of manufactured goods and 
bringing new products to market.

The most common innovation activities in Portugal are the acquisition of machinery, equipment 
and software; training for activities related to innovation; and the execution of in-house R&D 
activities. It is also notable that a relatively low percentage of enterprises externally source 
either their R&D or other knowledge, be it in Portugal or the European Union.

The main obstacles to developing innovation activities are related to the associated costs, funding 
and financing, and to market conditions, such as uncertainty and the power of leading companies.

Those information sources considered of great importance to the majority of enterprises in 
Portugal and the European Union are “Information which is held within the company or group”, 
“Customers or consumers” and “Suppliers of equipment, materials, components or software”.

The most common partners in innovation projects developed by enterprises in Portugal 
and the European Union are: “Suppliers of equipment, materials, components or software”, 
“Customers or consumers”, “Universities or other higher-education institutions” and 
“Consultants, laboratories or private R&D institutions” – the percentage of enterprises involved 
in partnerships is lower than the European average for each form of partnership.

Portugal has a greater percentage of enterprises than the European average developing service 
and process innovations, both autonomously and in collaboration with other enterprises and 
institutions. However, Portugal’s profile is less innovative with respect to product innovation, 
either carried out autonomously or in cooperation with other enterprises or institutions.

The profile of the Portuguese economy shows a clear international specialisation in activities 
of low or medium-low technological intensity, with a particular concentration in the North 
and Centre of the country. The four sectors: i. Food products and Beverages; ii. Non-metallic 
mineral products; iii. Forestry based products; and iv. Metal products, are characterised by a 
combination of economic activities in which Portugal is specialised and where productivity 
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can be seen to be above or below the average of the other European Union countries. The 
potential for gains from significant economies of scale, economies of scope/ related variety 
and knowledge spillovers in each sector, is enhanced by the regional concentration of these 
activities in the North and Centre of the country, by the national scientific specialisation in the 
areas of each sector, and by those employed in Research and Development. These sectors have 
shown a significant dynamism of firm growth in terms of employment.

The Textile, Clothing and Footwear sector is the most specialised in terms of employment 
and value added, representing a significant part of the Portuguese economy. Although the 
economic activities of this sector are characterised by below average productivity compared 
to the European Union, the sector has shown itself to have an important dynamism in terms 
of the number of high growth companies, in particular gazelles. It has also benefitted from a 
high degree of national scientific specialisation in Materials Science – Textiles, as well as other 
highly relevant scientific areas, and from a significant number of people employed in R&D. 

The Automotive Sector, including electrical and electronic equipment, stands out for being 
internationally specialised in technology-intensive activities.

Manufacturing industry has benefitted from a high degree of national scientific specialisation 
in various areas, such as Materials Science - Composites; Materials Science - Biomaterials; 
Chemical Engineering; Manufacturing Engineering; Industrial Engineering; Operations 
Research and Management Science, among others.

The profile of economic specialisation shows a concentration of manufacturing industry in the 
North and Centre regions of the country. Lisbon also has a significant number of companies in 
different areas of economic activity, particularly those which make significant use of technology 
and/or knowledge, including a higher concentration of services.

The large diversity and the significant size of the Clusters that characterise the North of the 
country present significant potential to benefit from economies of agglomeration. The variety 
of the activities and the relationships between their producers open the way to various types 
of positive externalities and synergies.

The Related Variety Index is designed to measure the variety of related activities, taking into 
account the weight of employment in each of them. In 2011, the Centre had the highest Index 
level in the country, followed by Lisbon and the Tagus Valley, the North and the Alentejo, which 
shows an upward trend.
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The research and innovation system evolved across the different dimensions, in particular 
reinforcing its links and approaching the established targets

At the beginning of the last decade, Portuguese public policy explicitly adopted the concept of 
a national innovation system. Public intervention has been largely centred on the creation and 
reinforcement of links between producers and users of knowledge, as well as its circulation, 
reinforcing the density and completeness of the system. Links were mainly promoted by support 
for public research and company partnerships and the creation of intermediary organisations. 

An analysis of the Government Planning Options between 2000 and 2013 allowed a 
systematization of the key issues that have characterised the planning of RTD and innovation 
public policies. The strengthening of the innovation system, the reinforcing of capabilities and 
competencies, the reorganisation of the institutional fabric and the promotion of networking, 
as well as the fostering of knowledge exploration and of the structural capabilities of the 
system environment.

The mobilisation of the international research organisations, namely the intergovernmental 
research organisations and the foreign research institutions, was crucial for stimulating the 
R&D system. Such involvement is a key feature of the process of national research growth. 

Generally speaking, the research and innovation system has reached the targets defined by 
public policies in terms of the tertiary education and the research publication outputs, as well 
as the increase in the human resources linked to the system. However, the goals set for the 
outputs related to the technological objectives and for the technological intensification of the 
economy were not reached.

 



Global SWOT Analysis
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Context

Research
and innovation 
system

Global Swot
Strengths 

1. A competitive advantage in natural resources arising from a continental shelf which is 
18 times the size of the Portuguese territory.

2. Half of the activities in the service sector are knowledge-intensive.

3. Rising trend in the technological balance of payments level, representative of an emer-
ging national capacity to sell R&D services overseas.

4. The national potential for research and innovation has been on a converging path with 
the average of the EU27 over the last decade.

5. A research and innovation system with all essential components in place – R&I per-
formers, intermediaries and disseminators, funding agents / investors and a legal and 
political framework – and with network connections between components. 

6. Improvements in the workings of those structures that implement the policy-making 
functions of government and central administration.

7. Institutional flexibility which exists as a result of a layer of institutions which mediate 
between the traditional actors.

8. The region of Lisbon is classified as a leader, and the Centre is classified as a follower 
by the EU Regional Innovation Scoreboard.

9. Universities with academic and scientific quality, located midway in the world rankings.

10. A significant number of R&D units and institutions that are classified as excellent by 
international evaluation.  
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Scientific 
and technological 

production 

11. Growing (although still insufficient) focus by companies on R&D activities with some 
large companies part of the EU Industrial R&D Investment Scoreboard.

12. A growing number of companies active in service innovation and process innovation.

13. Enabling technologies that are important for R&D, namely ICT, in particular in compa-
nies.

14. An increase in the number of cooperative ventures between companies, universities 
and research institutes, even though they are largely driven by public programs.

15. An intensification of the knowledge flows at a national and international level, both via 
a growing mobility of people with doctorates and an increase in the number of acade-
mic publications produced in co-authorship.

16. Good R&D infrastructures.

17. A sustained growth in national scientific production in all scientific and technological 
areas.

18. Scientific and technological areas with the most publications in the last decade: i. Phar-
macology and Pharmacy; ii. Physical Chemistry; iii. Materials Science - Multidiscipli-
nary; iv. Environmental Sciences; v. Food Science and Technology; and vi. Economics.

19. Scientific and technological areas that reached a citation impact level above the world 
average: i. Space Science; ii. Physics; iii. Agricultural Sciences; iv. Neurosciences; v. 
Behavioural Sciences; vi. Plant and Animal Sciences; and vii. Clinical Medicine.

20. Scientific and technological areas with the highest average annual rate of growth 
(number of publications) in the last five years: by descending order i. Medical and 
Health Sciences (Respiratory System – 78%; Multidisciplinary Psychology – 46%; Ge-
neral & Internal Medicine – 41%; Rheumatology – 40%; Sports Sciences – 38%); ii. 
Exact Sciences (Mathematics – 12%; Applied Mathematics – 12%; Multidisciplinary 
Chemistry – 12%; Astronomy and Astrophysics – 11%); iii. Engineering and Technology 
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Context

(Civil Engineering – 24%; Energy and Fuels – 24%; Biomedical Engineering – 23%; Ins-
truments and Instrumentation – 22%; Telecommunications – 21%; Food Science and 
Technology – 20%); iv. Natural Sciences, other than Exact Sciences (Biology – 40%; 
Multidisciplinary Geosciences -25%; Ecology – 19%; Atmospheric Sciences and Mete-
orology - 19%; Biochemical Research Methods – 18%); v. Agricultural Sciences (Multi-
disciplinary Agriculture - 26%; Food Science and Technology – 20% - also included in 
Engineering and Technology; Forestry – 18%; Veterinary Sciences – 18%; Animal and 
Milk Product Sciences – 17%; and with less growth, Fisheries – 7%); vi. Social Sciences 
(Management and Operational Research – 19%; Economics – 18%).

21. Scientific Specialisation (index >2) for the following areas: i. Fisheries; ii. Marine and 
Freshwater Biology; iii. Materials Science - Composites; iv. Ocean Engineering; v. Agri-
cultural Engineering; vi. Applied Chemistry; vii. Oceanography; viii. Ceramic Materials; 
ix. Biomaterials; x. Thermodynamics; xi. Civil Engineering; xii. Chemical Engineering; 
xiii. Textile Materials Science; xiv. Construction and Building Technologies.

Weaknesses

1. Low rate of labour productivity. 

2. Low educational level of the labour force mainly associated with the older age ranges.

3. A low level of employment in technology-intensive manufacturing industries. 

4. Relative unattractiveness for foreign direct investment.

5. Barriers to innovation identified by companies: costs, funding, financing and access 
to markets.
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6. Limited evaluation activity (ex-ante, interim, ex-post) of policies and national program-
mes.

7. Limited use of organised forums for debate and insufficient involvement of stakehol-
ders in supporting the design of policies and programmes.

8. The Government sector is mainly focused on funding, with a limited role in performing 
research and development which has been decreasing over the last decade.

9. Companies contract only a small amount of R&D services from other institutional sec-
tors.

10. Only a small proportion of enterprises consider academic publications to be important 
sources of information for innovation.

11. The interaction that occurs between the actors of the research and innovation system 
does not influence the mobility of qualified personnel (particularly people with docto-
rates) for companies.

12. Companies are not inclined to contract qualified human resources; Portugal is the 
country where the least number of people with doctorates are employed by companies 
for the countries under comparison.

13. Portuguese companies collaborate only weakly with system actors other than those 
companies that are part of international R&D projects (FP7). National companies colla-
borate in a limited fashion with other actors within the national scientific system.

14. 1The productivity of the Portuguese scientific community is still below that of bench-
mark countries.

15. Portuguese scientific production has only limited world impact.

16. The number of patent applications is insufficient.

Research 
and innovation 

system

Scientific 
and technological 

production
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Context

Research 
and innovation system

Scientific 
and technological
production

Opportunities

1. A growing specialisation in knowledge-intensive services. 

2.  A growing percentage of companies with innovation activity.

3. Emerging trend for increased in-house technological capacity in firms.

4. The business sector increased its share of R&D expenditures, namely in the North, 

Centre and Lisbon regions.

5. Research actors are showing a growing capability to compete internationally in resear-

ch projects, or as service providers, and have technological solutions for the European 

market.

6. Collaboration across the European research area can foster the participation of com-

panies in R&D projects.

7. The geographical areas of international collaboration overlap for both “knowledge pro-

ducers” and companies.

8. By becoming part of the “open access” movement, Portuguese scientific production 

potentially will become more visible internationally.

9. High-technology patents represent a significant proportion of all patent applications.
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Economic 
specialisation

10. Regional clusters exist that have significant potential for benefiting from both econo-
mies of scale and scope, as well as synergies and positive externalities. This favours 
knowledge transfer and technological upgrades involving manufacturing industry in 
sectors of lower technological intensity, such as those associated with i. Food products 
and Beverages; ii. Textiles, Clothing and Footwear; iii. Mineral products; iv. Metal pro-
ducts; and v. Forestry based products; as well as of higher technological intensity, such 
as those associated with vi. Chemical products (except pharmaceutical); and vii. Elec-
tronic, Electrical and Transportation Equipment, particularly related to the Automotive 
Industry.

11. Technology-intensive industries that show significant growth potential: i. Automotive 
Industry, including Electrical, Electronic and Transportation equipment; ii. Telecommu-
nications; iii. Research and security (activities related to security systems); iv. Phar-
maceutical industry; v. Chemical industry; vi. Computers, Electronics and Optics; vii. 
Information Technology; viii. Media, Radio and Television; ix. Information; and x. Ma-
chinery and Equipment.

12. Scientific specialisation which coincides with areas of economic specialisation, occur-
ring in the following clusters: i. Food Products cluster / the fields of Food Science and 
Technology and of Agronomic Engineering; ii. Textiles cluster / the field of Materials 
Science - Textiles; iii. Ceramics cluster / the field of Materials Science - Ceramics; iv. 
Paper, Furniture, Wood and Cork cluster (forestry based industries) / the fields of Ma-
terials Science – Paper and Wood and of Forestry and Logging.
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Context

Research 
and innovation 
system 

Threats

1. The economy is for the large part specialised in activities of low or medium-low tech-
nological intensity, in competition with high-growth emerging economies.

2. The existing imbalance in the population between the coastal and inland regions is at 
risk of exacerbation.

3. An ageing population and increase in the dependence ratio.

4. The decrease in the R&D performed by the National Laboratories over the last decade 
might jeopardize the government’s ability to fulfil its missions of providing public goo-
ds and useful information to support the formulation of public policy and to address 
the societal challenges. 

5. The FCT and the Agency for Competitiveness and Innovation (IAPMEI) are the only 
public and private funding sources of a thematic or sectorial nature.



Thematic SWOT 
Analysis
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Strengths

1.  Continental shelf 18 times the size of the land mass.

2. Number of graduates in Maths and Science and Technology, aged 20–29, above the 
EU27 average.

3. Knowledge-intensive services have a significant share of the total employment in the 
services sector.

4. The Technological Balance of Payments shows an upward trend.

5. R&D services and technical support services have good potential for sale overseas.

 

Weaknesses

1. Investment (GFCF) has been falling since 2007.

2. Low labour productivity.

3. The educational level of the population (aged 25-64) is one of the lowest in the EU27.

4. A low share of employment in medium- and high-technology manufacturing activities 
(as % of total employment).

5. Exports of high-technology products are fragile.

6. The level of coverage is unfavourable for acquisition rights/usage of licences, brands 
and the like.

7. Difficulties exist in attracting foreign direct investment (FDI).

1.
The National Research 
and Innovation System in Context
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Opportunities 

1. Specialisation in knowledge-intensive services.

 

Threats

1. A risk of exacerbating the imbalance in the population distribution between the coast-
al and inland regions.

2. A persistent divergence from the trajectory of economic convergence with the Euro-
pean Union since the beginning of the first decade of this century.

3. An ageing population and an increase in the dependency ratio.

4. The possible impact of the economic and financial crisis for a fall in investment and 
financing of R&D and innovation.
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2.
Characterising the National Research 
and Innovation System

Strengths

1. Universities with academic and scientific merit, some of which appear in world rankings.

2. A significant number of R&D units are classified as excellent by international peer 
review panels in all scientific areas.

3. The business sector attributes growing importance to R&D.

4. Some large companies conduct R&D investment on a European scale, namely in the 
ICT, Financial, Engineering, Energy and Pharmaceutical Industry sectors.

5. Lisbon is classified as part of the group of leaders in the EU Regional Innovation Score-
board.

 

Weaknesses

1.  A limited amount of R&D services is contracted by companies from other institutional 
sectors.

2. The Government sector is mainly focused on funding and has little to do with perform-
ing research and development.
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Opportunities

1. A growing percentage of companies have innovation activities.

2. There is an increasing trend for companies to develop in-house technological capabili-
ties.

3. Financial and human resources are being increasingly allocated to S&T by companies, 
especially in the regions of the North, Centre and Lisbon.

 Threats

1. The decrease in the R&D performed by the National Laboratories over the last decade 
might jeopardize the government’s ability to fulfil its missions of providing public 
goods and useful information to support the formulation of public policy and to ad-
dress the societal challenges. 
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3.
Mobilising Financial and Human 
Resources and Infrastructures

Strengths

1. Expansion and transformation of the scientific and technological base of the Portu-
guese system for R&I over the last decade.

2. A continual growth in the human resources, namely researchers, compared to the 
European average.

3. Growth in R&D funding, namely by the Government, in convergence with the Euro-
pean average.

4. Strengthening R&D capacity in companies, in convergence with the European average, 
and with significant growth in the last decade (5% per year).

5. ICT areas are important for mobilising R&D resources, namely in the business sector.

6. Indirect funding by the Government for R&D, through tax incentives, which is compa-
rable with the most advanced European systems.

7. The R&D infrastructures and research platforms in Portugal are of good quality. 

Weaknesses

1. The research intensity of the economy (R&D expenditure/GDP) is still below the Euro-
pean average despite good progress over the last few years.

2. The total number of personnel associated with R&D is still below the European average.

3. Low capacity for attracting foreign investment, which is below that of comparable 
countries.
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4. Companies concentrate their investment on their own R&D activities and do not em-
brace open innovation.

5. There is limited direct funding of companies by the Government.

6. The existing information about the R&D infrastructures in Portugal is not exhaustive 
and is out of date.

Opportunities

1. ICTs have the potential for research relating to societal challenges. 

2. Electronic infrastructure for S&T is of increasing relevance.

Threats

1. Companies are key players in the system, although there are fears their central posi-
tion is unsustainable due to the economic crisis.

2. Funding by the Government is mainly directed at the higher education sector.
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4.
Knowledge Production

Strengths

1. The growth in the number of publications is sizable compared to the benchmark group 
of countries.

2. Diverse institutions are responsible for the growth in scientific publications, including 
universities, polytechnics, National Laboratories, research institutes and hospitals.

3. The scientific and technological areas with the largest number of publications over the 
last decade are: i. Pharmacology and Pharmacy; ii. Physical Chemistry; iii. Materials sci-
ence - Multidisciplinary; iv. Environmental Sciences; v. Food Science and Technology; 
and vi. Economics.

4. An emerging potential, as measured by the growing number of publications, in the 
following areas: Respiratory System; Rheumatology; Energy and Fuels; Biomedical En-
gineering; Biology; Multi-disciplinary Geosciences; Multi-disciplinary Agriculture; and 
Forestry.

5. The areas of scientific specialisation in Portugal represent a compatible and comple-
mentary balance between basic research and applied research.

6. Scientific specialisation in the following areas: Fisheries; Marine and Freshwater Biol-
ogy; Composite Materials Science; Ocean Engineering; and Agricultural Engineering.

7. The concentration of scientific specialisation in regions that have competitive advan-
tages connected with natural resources, namely in the Algarve and the Azores.

8. A notable growth in trademark registrations.
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Weaknesses

1. The productivity of the Portuguese research community is still below the productivity 
of the other countries in the benchmark group.

2. Computer Science, Computer Science – Theory and Method and Artificial Intelligence 
have a decreasing number of publications.

3. An absence of growth in the number of patent applications, which meant that the 
level of patents issued has not reached a level close to that of the countries used for 
comparison.

Opportunities

1. There is a potential to cooperate with a wide range of countries, as measured by the 
number of papers with international co-authorship.

2. Joining the open access movement has the potential to make Portuguese scientific 
production more visible to the outside world.

3. Scientific and technological areas that have reached a citation impact level above that 
of the world average: i. Space Science; ii. Physics; iii. Agricultural Sciences; iv. Neu-
rosciences; v. Behavioural Sciences; vi. Plant and Animal Sciences; and vii. Clinical 
Medicine.

4. The impact of Decision Sciences and Mathematics can be seen in their h-index rank-
ings when compared to the other benchmark countries.

5. The relative importance of the number of high-technology patents registered com-
pared to the total.



29

6. The growth and consolidation of the country’s research base is a positive factor that 
can eventually lead to an increased patenting level.

Threats

1. The number of publications with international co-authorship has dropped off, when 
compared with other benchmark countries.

2. A generalised trend for the relative weight of the High Quality Publications to decline 
for the Portuguese institutions that are part of the SIR.

3. The financial and economic crisis in the country may well affect at least a part of those 
entities that are able to make patent applications, namely within the business sector.
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5.
Knowledge Circulation

Strengths

1. A high degree of knowledge circulation exists reflecting the growing geographical mo-
bility of people trained to doctoral level and the number of co-authored academic 
publications.

2. A national system for research and innovation which comprises all the types of mediat-
ing actors necessary for knowledge to circulate.

3. A significant number of partnerships between companies, universities and R&D cen-
tres, with financial support from the SI I&DT of the NSRF analysed.

Weaknesses

1. Companies hire few doctorate holders; Portugal is the country where companies em-
ploy the lowest proportion of doctorate holders for the countries under comparison.

2. The interaction that occurs between the actors of the research and innovation system 
does not affect the mobility of qualified personnel (principally people with doctorates) 
for companies.

3. There is a lack of coordination between the funding programmes of the research and 
innovation system.

4. In international R&D projects (FP7), Portuguese companies collaborate preferentially 
with other companies and there exists only minimal collaboration between national 
companies and other actors that make up the national scientific system.

5. Relationships established at a national level through the national programmes funding 
R&D and innovation do not encourage collaboration at an international level.
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Opportunities

1. Collaboration occurs in identical ways for international scientific publications and in-
ternational projects (FP7) with companies (countries involved: Germany, Italy, Spain, 
United Kingdom and France). As such, there exists the possibility of increasing col-
laboration at a national level.

2. Those entities that make up the research system are well positioned to take part in in-
ternational consortia for research projects or as providers of services or technological 
solutions to the European market.

3. Companies are more likely to apply for FCT R&D funds when the projects are part of 
the transnational area of collaboration (European programmes – JTI, JPI, ERA-NETs).

4. International collaborations can be fostered by the collaborative space covering all the 
actors of the System for Research and Innovation, created by the mechanisms of the 
SI I&DT programme of the NSRF.

Treats

1. It has not been possible to raise the technological profile of companies and industry. 
The lack of interconnection between the two sub-systems of research (science) and 
innovation (the economy) severely limits the circulation of knowledge.
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6.
Knowledge Exploitation

Strengths

1. A significant proportion of enterprises are engaged in service and process innovation, 
developed either in-house or in collaboration with other enterprises or institutions.

2. Enterprises make a significant effort to train for innovation activities.

Weaknesses

1. Enterprises outsource little R&D to other actors within the system, outside of the colla-
boration mechanisms receiving funding.

2. There are few companies of significant size in Portugal. Only a part of those companies 
has in-house R&D activities.

3. A limited amount of effort is applied to introducing both radical and incremental inno-
vation into the market.

4. The most common forms of innovation activities in Portugal still have low innovation-
-intensity.

Opportunities

1. Economic specialisation with a high degree of potential for benefitting from significant 
economies of both scale and scope as well as various types of synergies and positive 
externalities. This favours knowledge transfer and technological improvement in va-
rious regional clusters of manufacturing industry, namely those associated with less 
technological intensive industries, such as: i. Food products and Beverages; ii. Textiles, 
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Clothing and Footwear; iii. Mineral products; iv. Metal products; and v. Forestry based 
products; as well as with higher technological intensive industries, such as: vi. Che-
mical Products (except Pharmaceuticals); and vii. Electronic, Electrical and Transport 
Equipment, particularly that related to the Automotive Industry.

2. The capacity exists to increase specialisation in technology- and/or knowledge-intensi-
ve activities and develop sectors that show significant growth potential, such as: i. Pro-
duction of electrical equipment (manufacture of electrical and electronic cables and 
wires; manufacture of motors, generators and electrical transformers); ii. Production 
of chemical products (industrial gases); iii. Telecommunications (wired and wireless 
telecommunications); iv. Research and security (activities related to security systems); 
and v. Pharmaceutical industry.

3. A significant level of scientific specialisation occurring in the following clusters which 
correspond to economic specialisation as well: i. Food products cluster / the fields of 
Food science and Technology and of Agronomic Engineering; ii. Textiles cluster / the 
field of Materials Science - Textiles; iii. Ceramics cluster / the field of Materials Science 
- Ceramics; iv. Paper, Furniture, Wood and Cork cluster (forestry based industries) / the 
fields of Materials Science – Paper and Wood and of Forestry and Logging.

Threats

1. An economy specialised in areas of low or medium-low technological intensity, in 
competition with high-growth emerging economies.
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7.
Public Policies 
for Research and Innovation

Strengths

1. Improvements in the efficacy of the implementation structures, in the policy making 
functions and programme management in government and central administration.

2. Institutional flexibility facilitated by the existence of a layer of organisations, built up 
over time, that bridge the gaps between the traditional actors.

3. A long tradition of competitive allocation of resources, which for the last two decades 
uses international evaluation of projects and institutions.

4. Incentives and actors are present for the different levels of intervention.

Weaknesses

1. Little evaluation activity (ex-ante, interim, ex-post) of policies and national program-
mes.

2. The advisory system at different levels – political, programmes or agencies – have not 
worked properly over the last decade, due to long periods of inactivity.

3. Poor coordination of planning mechanisms at the various levels.

4. Limited use of organised forums for debate and insufficient involvement of stakehol-
ders in supporting the design of policies and programmes.
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Opportunities

1. Using a national strategy for research and innovation as an ex-ante condition for struc-
tural funds is an opportunity to re-launch the debate and develop national strategies 
for research and innovation.

2. The crisis has created a necessity to develop innovative solutions.

3. New channels for both system actors and policymakers to interact as a result of an 
increased coordination effort.

Threats

1.  The sources of funding are concentrated among a small number of actors, which po-
tentially could constrain the range of research supported and limit choices and op-
tions.

2. For the different levels, the ability to analyse and conceptualise the system as a whole 
is still emergent.
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A3ES – Agency for Assessment and Accreditation of Higher Education (Agência de Avaliação e 
Acreditação do Ensino Superior)
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AESBUC – The Association of the Biotechnology School of Universidade Católica (Associação para a 
Escola Superior de Biotecnologia da Universidade Católica)

AIBILI – Association for Innovation and Biomedical Research on Light (Associação de Apoio ao Instituto 
Biomédico de Investigação da Luz e Imagem)

ALTIOR – Altior S.A.

AST – Active Space Technologies (Actividades Aeroespaciais, S.A.)

AT – Austria

BE – Belgium

BERD – Business Enterprise Expenditure on Research and Development

BIOTREND – Bioprocess Development in Industrial Biotechnology.

C3I – Interdisciplinary Coordination for Research and Innovation of the Portalegre Polytechnic Institute 
(Coordenação Interdisciplinar para a Investigação e a Inovação do Instituto Politécnico de Portalegre)

CAE – Portuguese Classification of Economic Activities (Classificação Portuguesa das Actividades 
Económicas)

CATAA – Centre for Agriculture and Food Product Technical Support (Centro de Apoio Tecnológico 
Agro-Alimentar)

CATIM – Centre for Technical Support to the Metalwork Industry (Centro de Apoio Tecnológico à 
Indústria Metalomecânica)

CBE – Centre for Biomass Energy (Centro da Biomassa para Energia)

CC JNICT – Advisory council of the National Directorate for Scientific and Technological Research

CCG – Centre for Graphics Computation (Centro de Computação Gráfica)

CCIs ( JNICT) – Research coordination commissions (National Directorate for Scientific and Technological 
Research)

CEIIA – Centre for Excellence and Innovation in the Automotive Industry (Centro de Excelência e 
Inovação da Indústria Automóvel)

CENI – Centre for Integrating and Innovating Processes, R&D Association (Centro de Integração e 
Inovação de Processos, Associação de I&D)

CENTIMFE – Technology Centre for the Moulds, Special Tools and Plastics Industry (Centro Tecnológico 
da Indústria de Moldes, Ferramentas Especiais e Plásticos)

CENTITVC – Centre for Nanotechnology and Smart Materials (Centro de Nanotecnologia e Materias 
Técnicos, Funcionais e Inteligentes)

CERN – European Organization for Nuclear Research

CES – Economic and Social Council (Conselho Económico e Social)

CEVALOR – Technology Centre for Portuguese Natural Stone (Centro Tecnológico para Aproveitamento 
e Valorização das Rochas Ornamentais e Industriais)

CIES – Centre for Research and Studies in Sociology (Centro de Investigação e Estudos de Sociologia)
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EDP – EDP Inovação, S.A.

EDP DISTR – EDP Distribuição de Energia, S.A.
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EPO – European Patent Office

ERA – European Research Area

ERA-NET – European Research Area Network
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ESF – European Science Foundation
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EU – European Union
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GERD – Gross domestic expenditure on research and development

GFCF – Gross Fixed Capital Formation

GMVIS SKYSOFT – GMVIS Skysoft, S.A.
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GOP – Government Planning Options (Grandes Opções do Plano)

GPEARI – Office for Planning, Strategy, Assessment and International Relations (Gabinete de 
Planeamento, Estratégia, Avaliação e Relações Internacionais)

GPPQ – Office for the Promotion of the RTD Framework Programme (Gabinete de Promoção do 
Programa-Quadro de I&DT)

GVA – Gross Value Added

HU – Hungary

IAC – Higher Culture Institute (Instituto de Alta Cultura)

IADE – Instituto de Artes Visuais, Design e Marketing, S.A.

IAPMEI – Institute for Support to Small and Medium-Sized Enterprises and Innovation, currently Agency 
for Competitiveness and Innovation (Instituto de Apoio às Pequenas e Médias Empresas e à Inovação)

IBERGRID – Iberian Grid Infrastructure

IBET – Institute for Experimental Technology in Biology (Instituto de Biologia Experimental e Tecnológica)

IBILI – Institute for Biomedical Imaging and Life Sciences (Instituto Biomédico de Investigação de Luz 
e Imagem)

IC&DT – Scientific Research and Technological Development (Investigação Científica e Desenvolvimento 
Tecnológico)

ICAT – Institute of Applied Science and Technology of the Science Faculty of Universidade de Lisboa 
(Instituto de Ciência Aplicada e Tecnologia da Faculdade de Ciências da Universidade de Lisboa)

ICT – Information and Communication Technologies

ICTPOL – Polymer S&T Institute (Instituto de C&T de Polímeros)

IDIT – Institute for Technological Innovation and Development (Instituto de Desenvolvimento e 
Inovação Tecnológica)

IDITE-Minho – Minho Institute for Technological Innovation and Development (Instituto de 
Desenvolvimento e Inovação Tecnológica do Minho)

IE – Ireland

IEFP – Institute of Employment and Professional Training (Instituto de Emprego e Formação Profissional)

IGC – Instituto Gulbenkian de Ciência

IH – Hydrographic Institute (Instituto Hidrográfico)

IICT – Tropical Research Institute (Instituto de Investigação Científica Tropical)

IMF – International Monetary Fund

IMLCF – National Institute of Legal Medicine and Forensic Science (Instituto Nacional de Medicina Legal 
e Ciências Forenses)

INE – Statistics Portugal (Instituto Nacional de Estatística)

INEGI – The Mechanical Engineering and Industrial Management Institute (Instituto de Engenharia 
Mecânica e Gestão Industrial)

INESC – Institute for Systems Engineering and Computers (Instituto de Engenharia de Sistemas e 
Computadores)
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INETI – National Institute of Engineering, Technology and Innovation (Instituto Nacional de Engenharia, 
Tecnologia e Inovação)

INGRID – National Grid Initiative (Iniciativa Nacional de GRID)

INIA – National Institute for Agricultural Research (Instituto Nacional de Investigação Agrária)

INIAV – National Institute for Agricultural and Veterinary Research (Instituto Nacional de Investigação 
Agrária e Veterinária)

INIC – National Institute for Scientific Research (Instituto Nacional de Investigação Científica)

INL – The International Iberian Nanotechnology Laboratory 

INOVAMAIS – Inovamais - Serviços de Consultadoria em Inovação e Tecnologia, S.A.

INPI – Portuguese Institute of Industrial Property (Instituto Nacional da Propriedade Industrial)

INSA – National Health Institute Doctor Ricardo Jorge (Instituto Nacional de Saúde Doutor Ricardo 
Jorge)

IPC – International Patent Classification (Classificação Internacional de Patentes)

IPCTN – National Survey of the Scientific and Technological Potential (Inquérito ao Potencial Científico 
e Tecnológico Nacional)

IPL – Instituto Politécnico de Leiria

IPMA – Portuguese Institute for the Sea and Atmosphere (Instituto Português do Mar e da Atmosfera)

IPN – Instituto Pedro Nunes

IPP – Instituto Politécnico do Porto

IPQ – Portuguese Institute for Quality (Instituto Português de Qualidade)

ISA – ISA Intelligent Sensing Anywhere, S.A.

ISCED – International Standard Classification of Education

ISEP – Instituto Superior de Engenharia do Porto

IST – Instituto Superior Técnico

IT – Information Technology

IT – Italy

IT – Telecommunications Institute (Instituto de Telecomunicações)

ITN – Nuclear Technology Institute (Instituto Tecnológico Nuclear)

ITQB – Chemical and Biological Technology Institute (Instituto de Tecnologia Química e Biológica)

IUL – Instituto Universitário de Lisboa

JNICT – National Directorate for Scientific and Technological Research ( Junta Nacional de Investigação 
Científica e Tecnológica)

JPI – Joint Programming Initiative

JTI – Joint Technology Initiative

LA – Associated Laboratory (Laboratório Associado)

LE – National Laboratory (Laboratório de Estado)
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LINK – Link Consulting - Tecnologias de Informação, S.A.

LIP – Instrumentation and Experimental Particle Physics Laboratory (Laboratório de Instrumentação e 
Partículas)

LNEC – National Laboratory of Civil Engineering (Laboratório Nacional de Engenharia Civil)

LNEG – National Laboratory of Energy and Geology (Laboratório Nacional de Energia e Geologia)

LNETI – National Laboratory for Industrial Engineering and Technology (Laboratório Nacional de 
Engenharia e Tecnologia Industrial)

LW – Lifewizz, LDA

MA – Metropolitan Area

MCTES – Ministry of Science, Technology and Higher Education (Ministério da Ciência, Tecnologia e 
Ensino Superior)

MERIL– Mapping of the European Research Infrastructure Landscape

MIA – Ministry for Industry and Energy (Ministério da Indústria e Energia)

MIT – Massachusetts Institute of Technology

MPAT - Ministry of Planning and Territorial Management (Ministério do Plano e da Administração do 
Território)

MTCB – Meticube Sistema de Informação, Comunicação e Multimédia, LDA

MULTICERT – MULTICERT Serviços de Certificação Electrónica S.A.

NABS – Nomenclature for the Analysis and Comparison of Scientific Programmes and Budgets 

NACE – Statistical Classification of Economic Activities in the European Community

NB – National Budget

NECTON – Necton Companhia Portuguesa de Culturas Marinhas, S.A.

NIS – National Innovation System

NL – Netherlands

NO – Norway

NRIS – National Reasearch and Innovation System

NPI – Private Non-Profit Institution

NREN – National Research and Education Network

NRP – National Reform Programme

NSRF – National Strategic Reference Framework

NUTS – Nomenclature of Territorial Units for Statistics

OC – Other Clusters

OECD – Organisation for Economic Cooperation and Development

OP – Operational Programme 

OTIC.IPP – Technology Transfer Office of Instituto Politécnico do Porto (Oficina de Transferência de 
Tecnologia do Instituto Politécnico do Porto)
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PCT – Patent Cooperation Treaty

PCT – Hubs for Competitiveness and Technology (Pólos de Competitividade e Tecnologia)

PDM&FC – Projecto Desenvolvimento Manutenção Formação e Consultadoria, LDA.

PEDIP – Specific Programme for the Development of Portuguese Industry (Programa Específico de 
Desenvolvimento da Indústria Portuguesa)

PIEP Associação – Innovation in Polymer Engineering (Pólo de Inovação em Engenharia de Polímeros)

PNACE – National Action Programme for Growth and Jobs (Plano Nacional de Crescimento e Emprego)

PNDES – National Plan for Economic and Social Development (Plano Nacional de Desenvolvimento 
Económico e Social)

PNRC – National Programme for Scientific Re-equipment (Programa Nacional de Re-equipamento 
Científico)

POCTI – Operational Programme: Science, Technology and Innovation (Programa Operacional Ciência, 
Tecnologia e Inovação)

POPH – Operational Programme for Human Potential (Programa Operacional Potencial Humano)

PRAXIS XXI – Science and Technology Operational Intervention (Intervenção Operacional Ciência e 
Tecnologia)

PREMAC – Plan to Reduce and Improve Central Administration (Plano de Redução e Melhoria da 
Administração Central)

PROINOV – Integrated Innovation Support Programme (Programa Integrado de Apoio à Inovação)

PT – Portugal

PT – Technology Plan

PTIN – Portugal Telecom Inovação, S.A.

QREN – National Strategic Reference Framework (Quadro de Referência Estratégica Nacional)

R&D – Research and Development

R&DE – Research and Development Expenditure

R&I – Research and Innovation

RAIZ – Forestry and Paper Research Institute (Instituto de Investigação da Floresta e do Papel)

RCTS – Science Technology and Society Network (Rede Ciência, Tecnologia e Sociedade)

RNA – Regional and National Accounts (Statitistics Portugal) 

RTD – Research and Technological Development

RU – Research Unit

S&T – Science and Technology

SCTN – National Scientific and Technological System (Sistema Científico e Tecnológico Nacional)

SETSA – Sociedade de Engenharia e Transformação, S.A.

SGP – Stability Growth Pact

SI I&DT – System of Financial Incentives for Technological Research and Development in Companies 
(Sistema de Incentivo à Investigação e Desenvolvimento Tecnológico nas Empresas)
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SIFIDE – System of Tax Incentives for R&D in Business (Sistema de Incentivos Fiscais em Investigação 
e Desenvolvimento Empresarial)

SIR – SCImago Institutions Rankings 

SJR – Scientific Journal Rankings - Scimago Journal & Country Rank

SME – Small and Medium-Sized Enterprise

SPI – Sociedade Portuguesa de Inovação - Consultadoria Empresarial e Fomento da Inovação, S.A.

STEMMATTERS – Stemmatters, Biotecnologia e Medicina Regenerativa, S.A.

SWOT – Strengths, Weaknesses, Opportunities and Threats

TBP – Technological Balance of Payments

TEKEVER – TEKEVER Tecnologias de Informação, S.A.

TEKEVER ASDS – TEKEVER ASDS

TISPT – TIS.PT, Consultores em Transportes, Inovação e Sistemas, S.A.

TT-IST – Technology Transfer Office of Instituto Superior Técnico (Área de Transferência de Tecnologia 
do Instituto Superior Técnico)

UA – Universidade de Aveiro

UAç – Universidade dos Açores

UAII&DE – IPS – Research, Development, Innovation and Entrepreneurship Support Unit of 
Instituto Politécnico de Setúbal (Unidade de Apoio à Investigação, Desenvolvimento, Inovação e 
Empreendedorismo do Instituto Politécnico de Setúbal)

UAlg – Universidade do Algarve

UATEC – Technology Transfer Unit of Universidade de Aveiro (Unidade de Transferência de Tecnologia 
da Universidade de Aveiro)

UBI – Universidade da Beira Interior

UC – Universidade de Coimbra

UCP – Universidade Católica Portuguesa

UE – Universidade de Évora

UK – Reino Unido

UL – Universidade de Lisboa

UM – Universidade do Minho

UMIC – Knowledge Society Agency (Agência para a Sociedade do Conhecimento)

UNINOVA – Institute for the Development of New Technologies (Instituto de Desenvolvimento de 
Novas Tecnologias)

UNL – Universidade Nova de Lisboa

UP – Universidade do Porto

USA – United States of America

USPTO – United States Patent and Trademark Office
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UTEN – University Technology Enterprise Network

UTL – Universidade Técnica de Lisboa
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The SWOT analysis of the National Research and Innovation System, presented in this report, 
is the first step in a process leading to the definition of a research and innovation strategy 
for smart specialisation, on a national basis in coordination with the regional strategies. The 
SWOT analysis and the specialisation profile is crucial for identifying the potential themes 
for strategic dialogue with the stakeholders - with research institutes and universities – as 
well as with companies and the national and regional organisations that are responsible for 
designing and implementing research and innovation policies.

The national and regional research and innovation strategies for smart specialisation are part 
of the structure of the first component of Smart Growth within the Europe 2020 Strategy. 
The goals of Europe 2020 entail an Innovation Union and fulfilling the 34 stated targets at a 
European and national level. The main objectives focus on strengthening Europe’s position 
as a world producer of excellence in science, ensuring that the European area efficiently ena-
bles knowledge exploitation by reducing existing barriers, and in addition, the completion 
of the European Research Area for the free movement of people and knowledge, with solid 
research institutions and infrastructures, and open national funding programmes. The vision 
of an Innovation Union is a component of the process of constructing a ‘European System 
for Research and Innovation’, characterised by more homogeneity, less fragmentation, and 
increased concentrations of critical mass.

The national and regional strategies for research and innovation are fundamental for an 
effective national participation in the Common Strategic Reference Framework. This applies 
equally to competition and cooperation, as part of Horizon 2020, and to cohesion, as part 
of the Cohesion Policies. As such, for the period of the programme between 2014 and 2020, 
the national research and innovation strategy for smart specialisation, that opens the way to 
a structural transformation based on a competitive and specialised economy at multiple and 
interrelated levels – local, regional and national –, is an ex-ante condition for the Partnership 
Agreement between the European Commission and Portugal on Smart Growth.

To increase the systemic development of innovation, at a European level, the ‘smart spe-
cialisation’ concept was adopted, as proposed by Dominique Foray in the Knowledge for 
Growth group that advised the then European Commissioner for Research. This concept 
explores agglomeration in areas which are defined as priorities through consensus amongst 
the stakeholders involved, with a view to maximizing the production and exploitation of kno-
wledge for economic development. Philip McCain, an advisor to the European Commission 
for Regional Policies, later added the space dimension to the concept of ‘smart specialisa-
tion’, underlying the importance of the idea of ‘local-based research’, as part of an approach 
covering regional systems of innovation.

As the main funding agency for R&D in the country, the FCT is uniquely positioned at a na-
tional level as ‘translator’ and intermediary. Firstly, it helps make clear the goals of national 
research and innovation policy for the scientific and business communities, and secondly, it 
helps ensure that the needs of these communities are understood by policy makers. As such, 
as part of the desire to transform the FCT into a driver catalysing collective strategic reflexion 
on research and innovation in Portugal, studies were carried out in mid–2012 to understand 
the state of play of the national system for R&I. The study helped feed an ongoing need for 
evidence-based policy and national programmes for formulating research and innovation.
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Choosing the innovation 
system approach

The system functions: 
knowledge production-
circulation-exploitation

Traditionally, the non-academic analyses of the system in Portugal tend to use the concept of 
the National Scientific and Technological System (‘Sistema Científico e Tecnológico Nacional’ 
– SCTN). The concept was developed in the first half of the last century, when the large ma-
jority of the systems were still emerging, having limited complexity and built primarily on the 
linear innovation model. However, in the 1980s an increasing body of literature showed that 
innovation mainly follows an iterative model (Kline and Rosenberg, 1986), of which the linear 
model is one component. The evidence produced by the studies in the area of Economics of 
Innovation showed that the success of innovations depends largely on networks of coopera-
tion covering all the phases of the innovation process (Freeman, 1991). The conceptualization 
of the system changed to reflect this new understanding of the innovation process, evolving 
to the National Innovation System concept, as developed by Freeman (1987), Lundvall (1988) 
and Nelson (1993). This concept became widely used in the literature and it is this approach 
that has been adopted by the majority of OECD countries (OECD, 1997), by the European 
Commission and in the individual country public polices for research and innovation.

As such, this study applies the concept of a national innovation system as a framework – un-
derstood here to be a collection of components, relationships and attributes that contribute 
towards the production, diffusion and exploitation of knowledge for use in new products, 
industrial processes and services, to the benefit of society. We define the components as the 
actors that act within the system, either human or non-human, as organisations, or physi-
cal and technological objects, as well as institutions and the regulating legal and statutory 
system, or even traditions and culture. These components interconnect with one another via 
relationships whose characteristics and properties influence the direction and pace of the 
system’s development (Carlsson et al., 2002). The concept of a national system of innovation 
underlines the importance of national borders for delimiting the space within which the 
components interact. These borders are defined by the culture, history, language and shared 
institutions inherent in the governance and the public policies in the system. There are other 
borders, apart from those of the nation-state, which were subsequently used as national 
delimiters. These include a sectoral delimitation (sectoral systems of innovation) (Breschi 
and Malerba, 1997) and a regional delimitation (Cooke et al., 1997), existing as organised 
subsystems that prevail in a national system.

As a starting point for the analysis, the national research and innovation system is consi-
dered to be integrated and reflect the structure of the economy, the culture and the insti-
tutional traditions of the country. It is also assumed that the way in which it works reflects 
the functioning of those institutions that formulate and implement policy, as well as the 
regulatory and legislative framework. If the analysis would be developed, as traditionally it 
has been, centred on the components of the research and innovation system, namely on the 
actors of the traditional performing institutional sectors (Business, Government, Higher Edu-
cation and Private Non-Profit Institutions), it would neither add new knowledge, nor would it 
allow a SWOT analysis of the system. Nor would it serve as the basis for identifying the areas 
and the themes for specialisation or of strategic interest to the country, to be further dis-
cussed with stakeholders and eventually proposed as national and regional priorities in the 
future. The option was taken to apply the SWOT analysis technique to the innovation system 
functions (Bergek et al., 2008; Hekkert et al.,2007), defined as the contributions that each 
component or group of components makes to the research and innovation system working 
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as a whole. As such, the following functions of the system were considered to be relevant to 
this analysis: i. knowledge production; ii. resource mobilisation; iii. knowledge circulation via 
networks; iv. the exploitation of knowledge.

It should be noted that the knowledge in this analysis is not just that resulting from research 
that defines hypotheses and constructs theories to help explain phenomena, but is also that 
which seeks out technological solutions (codified knowledge existing in publications and 
patents, or tacit, as held by people). This knowledge includes so-called social knowledge, 
defined by Mokyr (2005) as a collection of all the parts of individual knowledge that allow 
more specialisation, professionalization and experimentation that society has available for 
promoting economic growth.

A SWOT analysis has two main components, one internal to the system and the other exter-
nal to the system, with the latter reflecting not only national factors but also European and 
international ones. With the construction of a European Research Area and the Innovation 
Union as part of the Europe 2020 Agenda, the national system will become more open. As 
such, its resources and effectiveness are highly dependent on the way in which it positions 
itself in these enlarged areas, leveraging off its competitive advantages and visibility.

On this basis, this study follows the recommendation of the European Commission Guide in 
defining a Research and Innovation Strategy for Smart Specialisation1 by defining a group of 
countries against which the evolution of the system can be systematically compared. The choi-
ce of this group of countries took into consideration a combination of various criteria, namely 
the size of the country and its Innovation System as well as the system’s financial dimension 
alongside other factors of an economic, demographic and geographic nature. The group of 
countries selected is composed of nine Member States of the European Union (EU) and one 
Associate-Member Country. The following countries were selected, based on their similar cha-
racteristics in several dimensions of particular interest to Portugal, in various key areas: Austria, 
Belgium, Spain, Finland, Netherlands, Hungary, Ireland, Italy, Norway and the Czech Republic.

The analysis predominantly focuses on the first decade of this century, from 2000 to 2010, 
or wherever available data permit. An attempt was also made to contextualise changes over 
time of some variables or structures with long time series, extending the period under analy-
sis to include previous decades.

This report represents the results of applying both quantitative and qualitative methodologies, 
using information from primary and secondary sources, as well as from a workshop which 
took place between the 11 and 12 December 2012. The workshop brought together specialists 
and experts in the Portuguese innovation system and public policy and those responsible for 
the individual regions to help identify the factors, the areas of knowledge and the economic 
sectors in which each region held a competitive advantage, both in terms of competences and 
resources (see http://www.fct.pt/esp_inteligente/index.phtml.pt).
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The report is divided into seven chapters, alongside the global SWOT analysis and the SWOT 
analysis on each function of the system that correspond to each chapter. Two types of SWOT 
analysis were carried out, both available at the start of the report; the first type is global in 
nature and combines and links up all the results and conclusions of the analysis carried out on 
the national system and its functions; the second type is thematic, per function of the system.

The first chapter contextualises the overall system of the country, covering general aspects 
such as geography, demography, and a macroeconomic analysis of the production structure, 
labour market, foreign direct investment and technological balance of payments.

The second chapter presents a brief characterisation of the research and innovation system, 
highlighting the main components of the system of the sectors performing R&D, both at a 
national and regional level.

The third chapter starts on an analysis of the selected functions, in this case, the mobilisation 
of financial, human and infrastructure resources. This allows the resources and their sources to 
be identified, with a view to a strategic definition.

The fourth chapter studies knowledge production by analysing scientific publications and pa-
tents and defines the scientific and technological specialisation profile, both at a national and 
regional level.

The fifth chapter studies how knowledge circulates, looking at whether it is codified or tacit. 
This chapter looks at the mediating structures and maps out the networks established through 
the NSRF for research and innovation, allowing the degree of systemness to be quantified, 
along with the density of the relationships.

The sixth chapter identifies the way in which knowledge is exploited by the economy. The eco-
nomic specialisation profile of the country is outlined and the national clusters and the degree 
of variability related to the regions are identified via quantitative means. This chapter allows its 
results to be compared with those of the scientific specialisation analysis in chapter three. Both 
of the profiles took the developing areas into consideration, given that these, along with those 
areas with consolidated competitive advantages, will allow a structural change to take place in 
the Portuguese economy.

The seventh, and final, chapter starts by showing how the structure of the main components of 
the system, the implementation structures for policymaking in public policy for research and 
innovation and its functions have all evolved over time. As a conclusion, an analysis is presen-
ted following up on the objectives and the defined targets at a governmental level, analysing 
strategies, medium term plans and government planning options.

The last chapter of the report presents the general conclusions that link together the conclu-
sions from all the individual chapters.
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An insight of the socioeconomic context of public policy is essential for understand the 
efficiency of the National Research and Innovation System (NRIS) that this chapter seeks to 
characterise. This chapter identifies some of those aspects which are crucial to developing 
a process for transforming the Portuguese economy as laid down in the objectives of the 
Europe 2020 Strategy for smart, sustainable and inclusive growth.

Portugal is a small country in terms of its territorial limits, with an area of 92.2 thousand km2 
and one of the largest exclusive economic zones (EEZ) in Europe, at around 1.7 million km2 
corresponding to around 18 times the land area. A proposal is currently under consideration 
by the United Nations for an enlargement of the continental shelf. The resident population 
reached 10.6 million people in 2011 (a growth of 2% since 2001), meaning a population den-
sity of 114.3 people per km2. This population density is close to the EU27 average, located 
in between densely populated countries such as Belgium and Netherlands, and sparsely 
populated countries, such as Norway, Finland, Ireland and Spain (Figure I.1).The country is 
characterised by significant asymmetries among the regions, with Lisbon having the highest 
population density (940.7 people/km2). The growing concentration of people in urban areas, 
to the detriment of intermediate and rural areas (Table I.1), is another tendency common  
to other European countries. This tendency is particularly notable in Netherlands and Bel-
gium, and in the south, Italy. These imbalances in the population distribution have led to a 
emerging pattern with the population concentrating in the coastal area. This is reflected in 
the significant imbalance in the regional distribution of economic activity: 75% of total po-
pulation and 85% of GDP is located in the coastal municipalities of continental Portugal and 
the islands (National Strategy for an Integrated Management of the Coastal Zone - ENGIZC). 
The spatial concentration of population helps enable wealth creation in those areas with net 
gains, in detriment to low density areas, associated with particular patterns of economic ac-
tivity, a concentration of technological infrastructures and the emergence of knowledge- and 
information-intensive services (ISEG, 2005). 

Territory and population 
size of the country

TABLE I.1.
Portuguese population by metropolitan area (2000–2011)

Source: INE/Statistics Portugal, (2001 and 2011 Census)

2001 2011 2001 2011 Growth rate (AAGR)

103 people As a % of total population

Total Population 10356.117 10562.178 2.0

Population in metropolitan areas 4309.319 4494.546 41.6 42.6 4.3

MA Porto 1647.469 1672.67 15.9 15.8 1.5

MA Lisbon 2661.85 2821.876 25.7 26.7 6.0
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Portugal has a fast ageing population, following another structural tendency which is common 
to numerous countries around the world. With the exception of Ireland, almost all the coun-
tries selected in this report for benchmark1 had 30-40% of their population over 50 years old 
in 2011, with Portugal at the upper end, after Italy and Finland (with 38.3%, 39.6% and 39.1% 
respectively) (Figure I.2). 

Portugal has an unfavourable ratio between the unemployed and the working age popula-
tion2 , which has worsened substantially between 2001 and 2011 (by 3.8 p.p.). This is con-
sistent with the tendency seen in various countries, in particular Italy, Belgium, Finland and 
Norway where this ratio exceeds 50%. All regions, apart from the autonomous regions, saw a 
generalised deterioration in this indicator between 2001 and 2011, with the Alentejo, Centre 
and Algarve having the highest ratios (of 60.6%, 56.6% and 52.2% respectively) (Figure I.3). 
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Population Density 
by region (in 2011)

Source: INE/Statistics Portugal (2013)

FIGURE I.2.
Population structure 

by age group 2011 (in %)

Source: Eurostat (2012)

1.   As previously stated, these countries are Austria, Belgium, 

Spain, Finland, Netherlands, Hungary, Ireland, Italy, Norway 

and the Czech Republic.

2. As measured by the dependency ratio which calculates the 

ratio between the unemployed (those under 15 years old and 

those over 65 years old), and the population of working age 

(15-64 years old).
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Portugal has been moving away from the economic convergence path with the European 
Union since the start of the first decade of this century (Figure I.4), with a GDP per capita, in 
terms of purchasing power parity, below the EU27 average and all of the benchmark coun-
tries except Hungary.

In keeping with the tendency observed in the post-crisis period in most European countries, 
GDP growth in Portugal also became negative (real average growth rate of 1.1% and -1.1% 
in the period before and after 2007 respectively). This was explained by the negative final 
consumption behaviour (-0.9% between 2008 and 2010) and, especially, investment3 (-8.3% 
over the period 2008–2011), (Figure I.5). This decline worsened in 2011 for all agents (public, 
private, households and companies). This retraction in investment could well represent a 
severe limitation for developing innovation activity.
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3. As measured by the Gross Fixed Capital Formation (GFCF)
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According to the OECD (the Organization for Economic Cooperation and Development) the 
massive deleveraging of investment that occurred – associated with a still incipient growth 
of venture capital which does not compensate for the widespread destruction of the busi-
ness fabric seen throughout the world – led to an immediate negative impact on innovation, 
with a worldwide decline in research and development expenditure (GERD) of 4.5% in 2009 
(OECD, 2012).

It is worth noting the positive performance of Portuguese exports, having shown growth for 
both periods under analysis (4.5% and 1.4%, in average and volume terms). This develop-
ment is, in spite of the slowdown in world trade seen in the post-crisis period, most conspi-
cuously in the more advanced economies (Banco de Portugal, 2011).

FIGURE I.5.
GFCF AND EXPORTS (Chain-linked volume, reference year 2005) (average annual growth rate)

Source: Eurostat (2013)
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The increasing weight of the services sector in the productive structure, to the detriment of 
manufacturing, is a significant trend seen in Portugal and in the majority of European coun-
tries (measured both in terms of Gross Value Added – GVA - and employment). This trend 
accelerated in the first decade of this century: the GVA created by services represented 74.5% 4 of 
the total GVA for Portugal in 2011 (above the EU27 average, at 72.6%, and all countries except 
Belgium), having risen 6.6 p.p. up since 2000 (Figure I.6). In the same vein, the sectoral dis-
tribution of employment in Portugal in 2010 was equally biased towards the tertiary sector 
(63.8% compared to 55.1% in 20005 ). It should also be noted that manufacturing also saw a 
slight increase in total employment in 2011 (compared with the previous six years). 

The need for policies focused on developing manufacturing is of a strategic importance for 
restarting growth in Europe, and a pre-requisite for escaping the crisis. Namely, for Portugal, 
the need for re-industrialization might be an important priority. According to the Europe-
an Competitiveness Report 2012, “… in the long term sustainable growth will be generated 
through technical progress and productivity growth. It is in that sense that the modernization 
of the industrial base and the removal of institutional impediments to entrepreneurship can 
be seen as crucial for the European enterprises’ competitive performance in and outside 
Europe”.

Analysing the GVA in Portugal across regions and sectors shows that this trend was observa-
ble, albeit unevenly, in all regions, with a generalised loss of activity in the primary and se-
condary sectors since the start of the first decade of this century, and a demarcation between 
the manufacturing and service regions. In 2010, the North, Centre and Alentejo6 regions 
were of above average importance in terms of GVA generated by industry (including energy 
and construction), at around 30% in the first two cases and 27% for the Alentejo. Madeira, 
Algarve and Lisbon were the areas most focused on the tertiary sector (GVA from services 
above 80% of the total in each region). However, the Alentejo and Azores were the regions 
where the primary sector was of most importance (between 8 and 9%).
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4.   The values used for international comparison are sourced 

from Eurostat (GVA at base prices). The values used to study 

the country and the regions are sourced from the National 

and Regional Accounts of Statistics Portugal (GVA at current 

prices). A small discrepancy is notable in these values (Ser-

vices GVA/Total GVA: 74.5% based on Eurostat and 73.93% 

based on RNA/Statistics Portugal).

5. Based on data from the National and Regional Accounts, 

Statistics Portugal (Employment in Services/Total Employ-

ment).

6. This is most notable in the activities occurring in the sub-

-region of Coastal Alentejo (DPP, 2008).
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Productivity is a determining factor for the competitiveness of the economy, and its perfor-
mance is constrained by structural aspects such as the quantity and quality of the productive 
factors and the performance of the product and labour markets. Besides structural factors, 
productivity is also affected by the  time lag that occurs when employment responds to chan-
ges in production, particularly when this occurs abruptly, displaying a tendency to destroy/
create employment at a slower rate than the fall/recovery in economic activity. In Portugal, 
the quality of human capital and its adjustment to labour market is still major constraint on 
productivity growth.

In 2011, labour productivity, measured by the number of hours worked, was only 64.4% of 
the productivity level for the EU27. Portugal’s productivity (between the levels of Hungary and 
the Czech Republic) was significantly below the levels recorded for the other countries under 
comparison, around one third the level recorded in Norway, and less than half that seen in 
Netherlands and Ireland (Figure I.7). 

Even though, the indicator showed some average growth (in volume), albeit tenuous, over 
the periods 2000–2007 and 2008–2011. The growth in productivity was however a long way 
from that achieved by benchmark countries, such as Ireland. The sustainability of this growth 
require a strong human capital base/endowment and a continual drive to increase the techno-
logical innovation capacity of the country, as referred to in “Avaliação do Impacto Macroeco-
nómico do QREN 2007–2013, Relatório Final” (An Assessment of the Macroeconomic Impact 
of the NSRF 2007–2013, Final Report) (DPP, 2011). 
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The North and Centre regions, where 46.8% of the GVA and 56.2% of the employment are 
generated, recorded productivity values in 2010 below the national average (measured in 
nominal terms) (Figure I.9). The region of Lisbon managed to surpass the national average, as 
did Madeira. Moreover, it should be noted that the Alentejo had exceptionally high producti-
vity, particularly the Coastal Alentejo which is linked to the port of Sines and its industrial and 
logistical zone, and the Lower Alentejo, with its mining activity in Neves de Corvo (DPP, 2008). 

FIGURE I.8.
Labour productivity (GVA/hours worked). Average annual 
growth rate (volume, prices for reference year 2005, 2005=100)

Source: Eurostat (2013)
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Formal education is the main vehicle for strengthening the supply of qualifications and cap-
turing talent for innovation and, at the same time, for increasing the ability to use and 
absorb technology. It remains a priority for science, technology and innovation policies for 
the majority of countries, being centred on three main pillars: the stock of human capital, 
knowledge capital and creativity.

In 2011, only 17.8% of the population aged 25-64 years in Portugal had completed upper 
secondary education. This was the lowest percentage out of all the selected countries and 
flagrantly in contrast with Hungary and the Czech Republic whose populations are significan-
tly more qualified than the EU27 average (60.6% and 74.1% respectively, against the EU27 
average of 46.6%).

The national drive to increase the qualifications of the human resources is visible in the 
percentage of the population aged between 20 and 24 years that completed this level of 
education in 2011 (64.4%). This allowed the country to recoup the deficit visible at the start 
of the decade and move closer to achieving one of the goals defined in the scope of Objecti-
ve 1 – Preparing Portugal for the Knowledge Society, of the National Strategy for Sustainable 
Development (ENDS 2015). However, Portugal remains in a quite disadvantaged position 
when compared to the European average (79.5%) and to the other countries. In addition, 
the percentage of the population in Portugal aged between 30 and 34 who have completed  
tertiary education7 is also below the European average (26.1% compared to the average of 
36.6% in 2011 – Figure I.10), as is also the case for the majority of the European countries 
selected. Notwithstanding the growth seen over the decade, the commitment and target 
which the country has signed up to in the National Reform Programme (NRP) will translate 
into a major effort to revitalise Portugal over a short period of time. 
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Concerning the tertiary graduates in science and technology fields (mathematics, science 
and technology), relative to the population (‰) aged 20-29, over the space of a decade the 
country was able to shore up one of its weaknesses in terms of technological competencies. 
By 2007 it had already reached the target for 2010 (12‰ of graduates), as defined in the 
National Strategy for Sustainable Development (ENDS 2015). By 2009, the rising trend seen 
over the whole period allowed the country to exceed, albeit only slightly, the average for the 
European Union. It should be noted that this trend also coincides with the Bologna process 
coming into effect. The number of graduates in these scientific areas (in 2010 14.6‰), found 
Portugal among countries such as Austria, the Czech Republic and Spain – indicative of a 
qualitative positive change in the formal supply of qualifications essential to the innovation 
system, and an asset with a multiplier effect equal or superior to other tangible and intangi-
ble assets (Figure I.11). 
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The last few years have seen a fall in the population of active age, in spite of the growth in 
the total population. This tendency will eventually have negative consequences for the futu-
re performance of the economy. This change was accompanied by a significant increase in 
youth unemployment (those under 25) (37.7% in 2012 compared with 10.5% in 2010).

The majority of the regions recorded a fall in the rate of employment8 .

Out of the selected countries, only Spain has an unemployment rate higher than that of Portugal 
amongst the population with higher education (between 25 and 64 years old, 8% in 2011). This 
reflects the difficulties the labour market has in absorbing the more highly skilled workers, a ten-
dency which became more prominent in the first decade of this century. Spain and Ireland also 
saw this indicator deteriorate over the same period (11.7% and 7.2% respectively) (Figure I.12). 

However, those segments of the population with post-graduate qualifications are less sus-
ceptible to unemployment when compared with the rest of the segments. Over the period 
of economic restructuring this segment showed some relative advantages in terms of ma-
rket absorption. The analysis by different type of degree, made possible by looking at the 
numbers of unemployed enrolled in the IEFP centres, showed that in 2011, 87% of those 
unemployed with higher education held a first or second stage university degree (ISCED level 
5 or 6). Unemployd with a doctoral degree represented a residual number, as shown by the 
data available. 
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The low levels of enrolment of people with doctoral degrees in the employment centres 
reflects, on the one hand, that the advantages that accrue from this are not recognised, and, 
on the other hand, the impact of the benefits from active support given by the Fundação para 
a Ciência e a Tecnologia (FCT) to programmes encouraging professional placements, and 
essentially the high degree of mobility, both within Europe and internationally (Figure I.13). 

In 2010 the Portuguese productive structure was still based on low- and medium-low-tech-
nology sectors (77.6% of GVA in the manufacturing industry), notwithstanding the signifi-
cance of medium-high-technology sectors (18.4% of GVA, in 2010, e 14.3% of employment 
in 2011) (Figure I.14). This production profile is in direct contrast with that of the countries 
under comparison, as is the case in Ireland, whose high-technology sector represents 53.3% 
of GVA for the manufacturing industry in the same year. 
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In contrast, the share of high-technology exports as a percentage of total exports  has fallen 
(3% in 2010, as compared to 5.6% in 2000), notwithstanding the peak of 2007. This reflects 
the fragility of Portugal´s export specialization pattern, when compared to other European 
countries that are also classified as moderate innovators, as are Hungary and the Czech Re-
public (with 20.8% and 16.2% respectively) (Figure I.15). 

In 2011, employment in Portugal in knowledge-intensive services represented around 50% 
of total employment for the services sector, bringing the country closer to the EU27 average 
(6.2 p.p. below). However, this value is still some way from countries like Norway (66.4%) 
and Ireland (59.1%) (Figure I.16). 
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An analysis of the Figure I.17, which relates the pattern of productive specialisation to the 
share of R&D expenditure by companies (BERD), leads to the conclusion that despite the 
significant increase in BERD over the decade (27.8% in 2000 compared with 46.1% in 2010), 
this did not feed through to an equal increase in the proportion of activities in high-techno-
logy areas (% GVA High Technology: 6.3% in 2000, compared with 3.9% in 2010). This is in 
contrast with the performance of countries such as Ireland. 

Ireland’s performance is largely explained by the flows of foreign direct investment (FDI) 
into the manufacturing sector, much of which relates to high-technology. This allowed the 
country to significantly alter its pattern of productive specialisation (Costa, 2004).
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The capability to attract FDI9  is an important factor for structural change and upgrading 
international specialization. Being frequently associated with those sectors of activity with 
some degree of sophistication and value added, it favours technology and knowledge trans-
fer among countries. This draws the receiving country into exogenous technological inno-
vation processes, via foreign companies that are based locally, or national companies with 
foreign bases. In a globalised world, the ability to attract FDI is not wholly dependent on the 
intrinsic characteristics of each country, but should be understood within a context of gro-
wing liberalisation of world trade and complexity in value chains.

Looking at the flows that have occurred, shows that over the whole period (2000–2011) 
Portugal has suffered from a negative trend in its international investment position10, along 
with all its components, and in particular FDI (representing -103.7% and -18.5%, respectively, 
in 201111 ).

An analysis by sectors for the period 2006–2010 shows that the flows of FDI entering the 
country primarily benefitted the areas of financial intermediation and real estate, renting 
and business in detriment to other sectors, namely manufacturing industry, whose strategic 
importance for sustained growth has already been noted (Figure I.18). However, the analysis 
developed as part of the Ex-Ante Evaluation for the National Strategic Reference Framework 
(NSRF) 2007–2013 shows that in previous periods “the foreign investment projects develo-
ped in Portugal were the major factor behind the changes in the specialisation pattern of 
the Portuguese economy, contributing to an increase in the technological content of the 
exported products and bringing about gains in productivity”12 (DPP, 2007).  
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9.  FDI – is defined by the OECD (OECD Factbook, 2011) as 

“investment by a resident entity in one economy that reflects 

the objective of obtaining a lasting interest in an enterprise 

resident in another economy. The lasting interest implies the 

existence of a long-term relationship between the direct inves-

tor and the enterprise and a significant degree of influence by 

the direct investor on the management of the enterprise. The 

ownership of at least 10% of the voting power, representing 

the influence by the investor, is the basic criterion used.”

10. International investment position is defined by the IMF 

Balance of Payments Manual as end of period positions of 

external financial assets and liabilities, for a specific period 

of time.

11. A level of -35% signifies an alert from the Early Warning 

System Scoreboard as part of the Excessive Imbalances Pro-

cedure (EIP), a corrective measure contained in the Stability 

and Growth Pact (SGP). This EIP signals risks for macroecono-

mic imbalances and competitiveness.

12. This refers specifically to the period of analysis studied 

(1998-2002).

FIGURE I.18.
Portugal – Incoming flows of FDI 

by sector of economic activity (106 
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Source: OCDE  (2012)
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However, according to this same NSRF report, there has been some difficulty in attracting 
new FDI. This could potentially hamper the much needed renovation of the exporting “bu-
siness portfolio”, which together with the upgrading of the innovation potential of the busi-
ness community already underway, is a fundamental factor for boosting growth and levera-
ging productivity improvements (DPP, 2007).

Technology needs drive economies to import sophisticated technology, not only via FDI, but 
also by acquiring ‘disembodied technology’13 from abroad. These flows can be seen in the 
Technological Balance of Payments (TBP).

Notwithstanding the traditionally negative performance of the technological balance, with a 
level of credits below that of debits over recent decades, a slowly ascending trend is visible, 
leading to a positive balance for the first time from 2007 onwards (Figure I.19). 

An analysis of the different components reveals that foreign sales of “research and develo-
pment services” and “technical assistance services” primarily help support the TBP. In con-
trast, the “acquisition of and use of royalties and license fees” has a coverage rate of less 
than 1, reflecting the unfavourable performance of the country in terms of patent production 
(Figure I.20).
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Generically, economies which are highly R&D intensive tend to benefit from more endo-
genous technology and to be less dependent on imports, which take on a complementary 
character. Less R&D intensive economies tend to be more dependent on imports, which then 
develop a role as substitutes, as was the case in Spain and Portugal in the 1980s and 1990s 
(Figure I.21).

FIGURE I.20.
Portugal – Coverage rate of the Technology Balance of Payments, by component (1996–2012)

Note: 2012 values are up to and including November

Source: BP (2013)
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While the analysis developed above still stands, over the more recent period (2001–2011) it 
can be stated that Portugal has developed more endogenous technology, closing the gap on 
the countries where technological imports are complementary (a reduction in the ratio of 
TBP payments/BERD). The position of Ireland stands out here, whose company R&D intensity 
is seen to be associated with the acquisition of disembodied foreign technology (Figure I.21) 
(OECD, 1994, p.184).
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Conclusions The economic context within which the National Research and Innovation System operates 
is important for understanding its structure and evolution, as well as the results achieved. 
Portugal is a small country in terms of territorial dimension (92.2 thousand km2), located at 
the western edge of Europe and the Iberian Peninsula, with borders to the north and east 
with Spain. However, it also has one of the largest economic exclusion zones (EEZ) in Europe 
and a resident population of 10.6 million. The country displays strong regional asymmetries, 
with 75% of the population and 85% of GDP to be found in the coastal regions of continental 
Portugal and the islands. There is a rising tendency for population ageing.

The productive structure of the country is highly dependent on the services sector which re-
presents 74.5% of the national Gross Value Added, and 63.8% of total employment. In terms 
of manufacturing, in 2010 the North, Centre, and Alentejo regions have shown themselves 
to be relatively more important, as measured by their share of national GVA. The primary 
sector is relatively more important in the Alentejo region and the Azores, at around 9% of 
total GVA. Labour productivity is below the EU average, although it has shown a tendency to 
improve over recent years.

The level of educational attainment in Portugal remains below the European average, namely 
for the elderly adults, with the youngest group attaining qualifications that are close to the 
European average. However, over the course of a decade, the tertiary graduates in scienti-
fic and technological areas (Mathematics, Science and Technology) aged 20–29 years old, 
paved the way for the country to address one of its weaknesses in terms of technological 
competencies.

The productive structure is based on low- and medium-low-technology sectors (77.6% of ma-
nufacturing GVA), notwithstanding some activity in medium-high-technology areas (18.4% 
of GVA, in 2010, and 14.3% of employment, in 2011). Employment in knowledge-intensive 
services is around 50% of total employment for the services sector, bringing the country 
close to the EU27 average. The foreign direct investment flows have shown an unfavourable 
development over the last decade, with inflows going primarily to financial intermediaries 
and real estate, renting and business activities.

The technological balance of payments turned positive for the first time in 2007, mainly as 
a result of foreign sales of “research and development services” and “technical assistance 
services”.
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This chapter provides an overview of the national research and innovation system. The central 
theme of this characterisation is the institutional sectors performing R&D activities: Govern-
ment, Higher Education, Business and Private Non-Profit Institutions. Besides the main insti-
tutional actors, the financing of the innovation system is also covered, and a brief analysis of 
venture capital is presented. This chapter closes with a sector by sector study of the regions, as 
well as the regional distribution of the R&D expenditure and human resources.

However, the characterisation of the system will only be completed when the resources are 
analysed in detail in Chapter 3 and their structural evolution is mapped out in Chapter 7, along 
with that of public policy.

The research intensity of an economy is measured by calculating R&D expenditure as a per-
centage of GDP. This indicator is used as a proxy for the contribution that R&D makes to a 
competitive, knowledge-based economy. As such, the data in Figure II.I shows that the average 
level of this indicator in Portugal is below the average for the EU countries, as well as for the 
majority of the benchmark countries. In 2011, R&D expenditure represented around 75% of the 
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with Europe

FIGURE II.1.
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TABLE II.1.
R&D expenditure by source of funds and sector of performance (%)

*Private Non-Profit Institutions

Source: Eurostat e DGEEC/MEC

e) Provisional values

Sector for the source of funds

Institutional Sector 
of Performance

Total 
Expendi-

ture

Business (self-financing 
+ funds from other 

companies) 

Government 
Funds

Higher Education 
Funds

Funds from Private 
Non-Profit Institu-

tions

Funds from 
Abroad

2000
UE27                        

Total 100.00 56.41 34.14 0.57 1.58 7.29

Business 100.00 83.21 7.86 0.02 0.17 8.75

Government 100.00 6.32 87.36 0.17 1.53 4.61

Higher Education 100.00 6.51 82.18 2.53 4.47 4.32
PNPI* 100.00 13.47 29.68 2.07 43.83 10.96

2001
Portugal                      

Total 100.00 27.05 64.79 1.05 1.92 5.19

Business 100.00 90.79 4.23       4.97

Government 100.00 3.63 92.34      3.61

Higher Education 100.00 0.99 89.46 2.80 2.20 4.55
PNPI* 100.00 5.32 73.96   9.26 11.47

2010 e)
Portugal                      

Total 100.00 44.10  44.90  3.20  4.60 3.20

Business 100.00 94.00  4.30  0.00  0.00 1.70

Government 100.00 3.60  83.00 0.00  0.20 13.10 

Higher Education 100.00 0.60 88.00  8.60 0.40 2.40 
PNPI* 100.00 2.80  47.00 0.30 43.90  6.00 

2009

UE27                        

Total 100.00 54.07 34.92 1.00 1.60 8.41

Business 100.00 83.05 6.95 0.03 0.11 9.85

Government 100.00 9.00 82.46 0.37 1.51 6.66

Higher Education 100.00 6.40 80.66 3.83 3.63 5.48
PNPI* 100.00 8.86 30.63 1.34 46.33 12.84
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The institutional 
R&D performing sectors

Government

European Union average and 40% of the level in Finland. However, for the group of moderate-
-innovator countries selected, Portugal showed the highest annual average growth rate (6.8%), 
consolidating its path to convergence with the EU that started decades earlier (Figure II.1).

Tracking those trends, the part played by the Business and Higher Education sectors stands out. 
Their R&D efforts meant that the 2010 target set out in the National Strategy for Sustainable De-
velopment (ENDS 2015) had already been reached in 2009. Over the course of the last decade, 
these two sectors consolidated their leading roles performing R&D in the System, while the Go-
vernment sector saw its role become almost completely limited to financing the System.

The analysis of the research and innovation system in this chapter is centred on a study of the 
main components of each institutional sector. This provides the necessary backdrop for an analy-
sis of how the available resources have developed over time in Chapter 3. The Table II.1 shows the 
structure of the sources of funds for R&D Expenditure, by sector of performance, for the EU27 and 
Portugal, providing a starting point for the institutional analysis.

As already mentioned, the Government sector is one of the main sources of funds for R&D acti-
vities (around 45%, in 2010) – with a percentage share slightly above that of the Business sector 
(44%) – with Higher Education the main recipient of its funding. The Government sector guaran-
tees continuity in the funding of R&D activities and innovation, both directly, and by leveraging 
off of the expenditures of the Business sector (Table II.1).

The Government sector, as a research performer, has come to progressively reduce its role over 
the last few decades (over the period between 2000 and 2010 its weight reduced from 23.9% to 
7.5%). Currently, its relative importance in the System is at roughly the same level seen in coun-
tries such as Finland, Belgium, and the Netherlands.

Importantly, this sector includes the National Laboratories (LE), defined as public institutions 
benefitting from financial and administrative autonomy (Decree-Law No. 125/99). As Article 3 of 
the Decree-Law states, these laboratories are tasked with “(…) the explicit purpose of realising 
scientific and technological policy objectives, adopted by Government, by pursuing activities of 
research and technological development (…)”.

This sector has been the subject of many reforms, most notably that pertaining to the Resolution 
of the Council of Ministers No. 124/2006, of 3 October, which introduced an alteration in the law 
changing the juridical status of the National Laboratories to one of corporate public entities or to 
autonomous funds and services of a business nature. More recently, as part of the Plan to Reduce 
and Improve Central Administration (PREMAC), the reform process culminated in a reorganisa-
tion of the network of National Laboratories, with new laboratories created and others merged in 
a bid to rationalise resources.

The laboratories in the fields of Exact Sciences and the Environment – the National Institute for 
Agricultural and Veterinary Research (IPIAV) and the Portuguese Institute for Sea and Atmosphe-
re (IPMA) – Engineering Sciences – the National Laboratory of Civil Engineering (LNEC) – and 
Health Sciences – the National Health Institute (INSA) – together receive the majority share of 
the R&D budget. In total, they absorb 60.6% of all public funds and account for around 74.4% 
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TABLE II.2.
Share of the National Laboratories in the initial budgetary appropriations for R&D and human resources (2011)

 
Abbrevia-

tion
HR 2011 Budget (euros)

share in the Total Budget 

(%) 

   
 

 
TOTAL S&T TOTAL R&D R&D/

S&T TOTAL S&T Total

National Institute for Agricultural 

and Veterinary Research I.P. 

(INIAV)

INIAV 906   49,986,505.00 49,986,505.00 100.0 24.72 1.95

National Laboratory of Civil 

Engineering I.P. (LNEC)
LNEC 556   36,794,794.00 36,794,794.00 100.0 18.19 1.44

National Health Institute Doutor 

Ricardo Jorge I.P. (INSA)
INSA 589 (1) 35,788,106.00 25,051,674.20 70.0 17.70 1.40

National Institute of Legal 

Medicine and Forensic Science 

I.P. (IMLCF)

INMLCF, 

I. P.
n.d.   27,785,826.00 4,167,873.90 15.0 13.74 1.09

National Laboratory of Energy 

and Geology I.P. (LNEG)
LNEG 386   24,185,112.00 24,185,112.00 100.0 11.96 0.95

Nuclear Technology Institute 

(ITN) part of Instituto Superior 

Técnico of UTL

ITN 78   10,732,245.00 10,732,245.00 100.0 5.31 0.42

Hydrographic Institute (IH) IH 153 (2) 9,815,000.00 5,201,950.00 53.0 4.85 0.38

Tropical Research Institute I.P. 

(IICT)
IICT n.d.   7,159,538.00 7,159,538.00 100.0 3.54 0.28

Portuguese Institute for the Sea 

and Atmosphere I.P.(IPMA)
IPMA n.d.            

Portuguese Institute for Quality 

I.P. (IPQ)
IPQ 88            

Total S&T budget       141,267,22 102,299,78   100.0 7.9

Total       2,556,942,20        

Notes: 
(1) Data for 2011
(2) Data for 2009
Source: DGEEC; FCT (2013)
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Higher Education

1. Strategic priorities as part of Objective 1 – “Preparing Por-

tugal for the Knowledge Society”, ENDS 2015.

2. Note: the information, as available from UTEN (University 

Technology Enterprise Network) relating to all the academic 

spin-offs and start-ups of a technological nature, created over 

the period of study between 2005 and 2010, shows the re-

levant role that the Portuguese universities have played in 

knowledge transfer.

of the human resources found in the National Laboratories. With the exception of the Hydrogra-
phic Institute (IH), the National Health Institute and the Institute of Legal Medicine and Forensic 
Science (IMLCF), all the other laboratories spend the totality of their resources on R&D activities.

In Portugal, research activities in Higher Education have shown a continual increase, outpacing 
the average for the EU27 countries. This increase is obvious when looking at the rise in expendi-
ture relative to total R&D expenditures, which stood at 0.57% of GDP in 2011, against 0.27% at 
the start of the decade. 

The importance of the Higher Education Sector can also be measured by the share of highly 
qualified human resources in the sector. In 2011, this sector absorbed 61% of all researchers in 
the system.

Particular measures were put in place or programmed by the “Acceleration of Scientific and Tech-
nological Development”1 :

Reinforcement of advanced training for human resources in S&T;

Reinforcement and increased specialisation of the scientific base in higher education ins-
titutions;

Internationalization of academic institutions, particularly driven by strategic alliances with 
institutions of international standing, such as Massachusetts Institute of Technology – 
MIT; Harvard University; Carnegie Mellon University – CMU; University of Texas at Austin 
– UT Austin; and Fraunhofer in Germany among others, with support from programmes 
for industrial affiliation2 .
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A brief characterisation of 

Portuguese universities

A brief summary of the 
characteristics of the Higher 

Education R&D units funded by 

the FCT

3.. The ranking of universities is based on six objective indica-

tors: number of alumni and staff with Nobel prizes; number 

of highly cited researchers according to Thomson Reuters; 

number of articles published in respected academic jour-

nals, namely Nature and Science; number of papers indexed 

in the Science Citation Index; and the per capita academic 

performance of an institution. The results of this ranking are 

publicly available on the internet.

4. Source: MEC/DGEEC “Inquérito Estatístico ao Registo 

Nacional de Temas e Teses de Doutoramento concluídos no 

Ensino Superior” (Statistical Study of the National Registry 

of Themes and Theses of Completed Doctorates in Higher 

Education), 2013.

Portuguese universities are classified mid-range in the tables of the world rankings, namely 
the Academic Ranking3 of World Universities, also known as the Shanghai Ranking . Accor-
ding to this ranking, in 2012 only three universities made it into the top 500: Universidade 
de Lisboa (since 2003); Universidade do Porto (since 2007); and more recently Universidade 
Técnica de Lisboa (2012). In 2012, Universidade do Porto held a more competitive position 
in relation to the other two (300-400), although it continues to be some way from the top 
(Table II.3). 

Portuguese universities’ ability to train doctorates tends to be concentrated in the public 
sector. In particular, six universities represent more than 65% of all new doctorates awarded 
in Portugal over the decade 2000–2010. As such, Universidade do Porto contributed around 
18% of all doctorates, followed by Universidade Técnica de Lisboa (14.1%), Universidade de 
Lisboa (12.5%), Universidade Nova de Lisboa (10.8%) and Universidade de Coimbra (9.8%). 
The Universidade Católica Portuguesa is the institution outside of the public sector which 
most added to the supply (1.6%)4.

In higher education, R&D activities are mostly organised around centres or departments, 
which may be grouped in different ways with a view to being recognised by the FCT as R&D 
units with FCT approval. This approval shows that the unit was internationally peer reviewed 
and a strategic institutional financing package was awarded for the medium term. Besides 
the R&D units there are also “Associated Laboratories”, which may comprise a thematic grou-
ping of units, classified as excellent or very good. These laboratories, as well as some of the 
units, are to some degree responsible for organising the national research into topics.

In some cases it is not possible to uniquely associate the R&D units and associated labo-
ratories with the originating institutions, given that they tend to be amalgams of various 
institutions, or parts of them. On the other hand, the R&D units tend to be project based ins-
titutions, or in other words, organisations with a non-permanent and flexible structure capa-
ble of changing over time. The National Survey of the Scientific and Technological Potential 
(IPCTN) from the DGEEC (Directorate General of Education and Science Statistics) was used 

TABLE II.3.
Portuguese Universities in the Academic Ranking of World Universities – 2012

  2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Portuguese Universities

Universidade do Porto 403-510 402-503 402-501 401-500 301-400 301-400

Universidade Técnica de Lisboa 401-500

Universidade de Lisboa 301-400 404-502 401-500 403-510 402-503 402-501 401-500 401-500 401-500

Source: Academic Ranking of World Universities, 2012
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5. Other sources of funding include international funding 

contracts awarded on a competitive basis (linked to projects 

or grants obtained by researchers in the respective institu-

tions) and funding contracts with companies or other entities 

(national or international), as well as contracts for funding 

under the 7th Framework Programme for RTD of the Europe-

an Commission. Values are cumulative for the period.

to identify whether an institution belongs to the institutional sector of Higher Education.

To characterise these R&D units we chose a sample containing those units classified as ex-
cellent and with a level of financing over of one million euros. The level of financing was 
determined as the total amount, coming either from the FCT or other European sources5 , for 
the period 2007–2011. The final sample comprised 26 units.

In 2011, these R&D units accounted for 3% of all human resources (FTE researchers), but only 
0.8% in terms of total funding for the period 2007–2011 (Table II.4). However, this value may 
be understated, given that the funding information available for the different R&D units and 
Associated Laboratories primarily reflects institutional funding. This may, as such, not reflect 
the total funding associated with projects and grants.

With the same objective of characterising the system, a selection of Associated Laboratories 
was made using the same criteria as used for the R&D units.

Using data from 2011, a total of 11 Associated Laboratories were selected from the Higher 
Education sector, which were classified as excellent in the evaluation of 2007 and recorded 
total funding above one million euros over the period 2007–2011. These laboratories re-

TABLE II.4.
Higher Education R&D units classified as excellent (2007) and with total funding over one million euros for the period 
2007–2011

  Researchers
(2011)

Total FCT and FP7 funding 
(2007–2011)

Total FCT Funding 
(2007–2011)

Area and Research Unit (RU) Nº (FTE) % of Total Value (euros) % of Total Value (euros) % of Total funding

Exact and Engineering Sciences 790.7 1.7 63,784,779.5 0.5 14,698,759.4 0.1

Social Sciences and Humanities 464.3 1.0 22,803,806.3 0.2 6,337,276.2 0.1

Life and Health Sciences 63.4 0.14 5,533,240.2 0.04 1,882,897.3 0.01

Natural and Environmental Sciences 32.0 0.07 5,832,639.2 0.05 393,171.9 0.003

Total of RUs 1,350.3 2.9 97,954,465.1 0.8 23,312,104.8 0.2
Total 45,915.0   12,627,523.800      

Source: FCT, Multiannual Funding Programme for R&D units (2013).
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Business

presented a total of 3.6% of the total human resources for the sector, and 1.8% of the total 
funding for the period 2007–2011. The funding value may be undervalued for the reasons 
outlined above.

The selected Associated Laboratories are in the scientific fields of Exact and Engineering 
Sciences and Life and Health Sciences. The laboratories in Engineering Sciences have the 
highest share of the total in terms of number of researchers and funding awarded.

Alongside the Government, the Business sector is the main source of R&D financing. Ho-
wever, business investment is mainly directed towards the activities of the companies the-
mselves (95%). They transfer only a residual amount to other sectors through contracts for 
external R&D services. This behaviour is different from that observed in other countries of 
the comparison group, namely Finland, where the Business sector takes on a fundamental 
role in financing the system.

The Business sector is fundamental for the structural transformation of the economy. In 
2010, R&D intensity in Portuguese companies, as measured by the ratio of R&D expenditure 
-BERD to GDP (%), represented around 60% of the average for the European counterparts.

At around 15%, this sector recorded the highest growth rate in researchers (AAGR) for the 
period of study. However, the number of permanent staff (FTE – Full Time Equivalent) repre-

TABLE II.5.
Associated Laboratories in the Higher Education Sector classified as excellent (2007) with total funding over one million 
euros for the period 2007–2011

  Researchers (2011) Total FCT and FP7 funding 
(2007–2011) Total FCT funding (2007–2011) 

Field Nº (FTE) % of Total Value (euros) % of Total Value (euros) % of Total

Exact and Engineering Sciences 768.7 1.7 102,245,099.5 0.8 43,556,529.4 0.3

Life and Health Sciences 399.6 0.9 81,018,111.8 0.6 16,536,735.3 0.1

Natural and Environmental Sciences 462.6 1.0 49,081,100.0 0.4 22,337,194.5 0.2

Associated Laboratories (Higher Education) 1,630.8 3.6 232,344,311.3 1.8 82,430,459.3 0.7

Total of all Associated Laboratories 3,872.9 537,051,598.1 209,411,395.3

Total 45,915.0   12,627,523.800   343,237,644.37   

Source: FCT, Multiannual Funding Programme for R&D units (2013).
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TABLE II.6.
Top Portuguese R&D Companies by level of Investment (106 euros)

Name Company Size Industry – NACE NUTS 2
Investment in R&D

2004 2005 2008 2009 2010 2011

PORTUGAL TELECOM   61 - Telecommunications   11 11   213 200 219

PT Comunicações, S.A. Large 61 - Telecommunications Lisbon            

Portugal Telecom Inovação, 
S.A. Large 61 - Telecommunications Centre            

SIBS Medium 66 - Support services to the financial and insur-
ance industry Lisbon   4        

BIAL SGPS (**) Large 21 - Manufacture of basic pharmaceutical prod-
ucts and pharmaceutical preparations North     60 60   58

CGD Large 64 - Financial services, except insurance and 
pension funds Lisbon     58 58 58 55

EDP Large   Lisbon     24 31 37 66

EDP - Energias de Portugal, 
S.A.   35 - Electricity, gas, steam, hot and cold water 

and cold air Lisbon            

EDP - Gestão da Produção 
de Energia, S.A.   35 - Electricity, gas, steam, hot and cold water 

and cold air Lisbon            

EDP Distribuição - Energia, 
S.A.   35 - Electricity, gas, steam, hot and cold water 

and cold air Lisbon            

EDP INOVAÇÃO, S.A.   71 - Architecture, engineering and other techni-
cal activities, tests and technical studies. Lisbon            

EDP VALOR - Gestão Inte-
grada de Serviços, S.A.   70 - Head office and management consultancy 

activities Lisbon            

NOVABASE Large 62 - IT programming and consultancy and re-
lated activities Lisbon     11 9 11 8

CRÉDITO AGRÍCOLA 
FINANCIAL Large 64 - Financial services, except insurance and 

pension funds         11 12 12

MARTIFER Large   Centre       8    

Martifer II Inox, S.A.   25 - Manufacture of metal products, except ma-
chinery and equipment Centre            

Martifer Solar, S.A.   28 - Manufacture of unspecified machinery and 
equipment Centre            

BRISA Large   Lisbon       6 5  

BRISA - Auto Estradas de 
Portugal, S.A.   52 - Warehousing and ancillary transport ac-

tivities Lisbon            

BRISA - Engenharia e 
Gestão, S.A.   71 - Architecture, engineering and other techni-

cal activities, tests and technical studies Lisbon            

Notes: The companies in blue are included in the 1500 top world companies that carried out R&D in 2011.
(**) – Portuguese company with the highest number of patents filed with the European Patent Office (EPO) in 2008 and 2009.

Source: EU R&D Scoreboard; Science, Technology and Tertiary Education in Portugal, 2011.
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Private non-profit institutions

6. O “Crédito Agrícola Financial” was not part of the IPCTN 

list in either year.

sents less than one quarter of the total. Portugal is the country with the lowest propor-
tion of highly qualified human resources working in the productive base.

However, Portugal does have a group of companies that are well positioned in terms of those 
companies that invest most in R&D at a European and world level (Table II.6).

For Portugal, the conclusions that are forthcoming from the information gathered by the EU 
R&D Investment Scoreboard (of the European Commission) are not totally comparable with 
the data collected at national level – in particular, the National Survey of the Scientific and 
Technological Potential (IPCTN). This is due to the fact that the Scoreboard does not cover all 
companies that invest in R&D, but only a sample of the top 1500 R&D investing companies 
at European and world level.

However, the data collected allows the following conclusions to be drawn: the prominent 
companies that operate worldwide are large, located in the Lisbon region, mostly within 
the services sector - knowledge-intensive services. In 2008 and 2009, the volume of R&D 
expenditure by these companies respectively represented 32% and 33.6% of the R&D ex-
penditures of the top 100 R&D investing companies, according to the IPCTN6 data for 2008 
and 2009.

Another distinctive feature of Businesses Enterprises’ increased involvement in the System 
is its financing share. This rose from 27.05% in 2000 to 44.10% in 2010, following the trend 
of the knowledge-based economies. 

The share of Business Enterprises’ direct financing absorbed by the Higher Education sector 
helps reveal the interaction that exists between the two (Dosi et al., 2006). The low values 
for Portugal indicate that this interaction still occurs on only a very small scale. This situation 
may be explained by the fact that cooperation is mainly financed by national programmes, 
as will be discussed later in the report.

Private non-profit institutions (Private NPIs) were always important in the national system, 
both in terms of performing R&D and its funding. The sector is characterised by a highly 
diverse set of R&D centres and institutes, associations and foundations with a particular 
vocation for R&D (Table II.1). Between 2000 and 2010, the importance of this sector rose 
from 1.9% to 4.6%.

The role of private foundations stands out, such as the Fundação Calouste Gulbenkian and, 
more recently (2010) the Fundação Champalimaud. Both these institutions have their own 
R&D institutes in the area of Life and Health Sciences, with sizeable self-financed budgets.

As Chapter 7 states, the evolution of the national research and innovation system has always 
been based on autonomous research units, which are dependent on the national Research 
Council, like the National Institute for Scientific Research (INIC). Similarly to what had happe-
ned in the United States, these organisations were the initiative of researchers, many of whi-
ch perform R&D in partnership with business enterprises, in areas in which they collaborate. 
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7.ftp://ftp.cordis.europa.eu/pub/indicators/docs/ind_re-

port_prest4.pdf

ftp://ftp.cordis.europa.eu/pub/indicators/docs/ind_report_

prest3.pdf

Latterly, other research units were created and fostered under the programmes of the First 
Community Support Framework, mainly with the legal standing of private non-profit institu-
tions. Portugal is in line with many European countries in using these types of institutions for 
R&D activities (see, for example, the EUROLABS study)7. 

There also exist R&D units and Associated Laboratories funded by the FCT, with the legal 
status of Private NPIs, which were also classified by the IPCTN in this sector. Once again, the 
selection criteria were applied to the sample to provide an overview of the R&D units and 
the Associated Laboratories.

In 2011, this group of units represented 0.8% of the total human resources (FTE researchers) 
and 0.2% of the total financial resources (Table II.7). These units are mainly in the scientific 
areas of Social Sciences and Humanities, followed by Life and Health Sciences and Exact and 
Engineering Sciences.

For the period under consideration (2007-2011), the funding of Associated Laboratories with 
Private NPI status represented 2.4% of the total expenditure on R&D and 4.9% of human 
resources. This was concentrated primarily in the areas of Exact and Engineering Sciences, 
Life and Health Sciences and Social Sciences and Humanities (Table II.8).

TABLE II.7.
R&D units with PNPI status (Human Resources and Funding – Summary)

  Researchers                
(2011)

Total FCT and FP7 Financing 
(2007–2011) Total FCT Financing (2007–2011) 

Field Nº (FTE) % of Total Value                         
(euros) % of Total Value                         

(euros) % of Total Financing

Social Sciences and Humanities 266.8 0.6 14,340,270.9 0.11 3,516,164.8 0.03

Life and Health Sciences 80.8 0.2 5,892,891.6 0.0 1,167,259.3 0.0

Exact and Engineering Sciences 35.0 0.1 2,656,831.6 0.02 660,319.6 0.01

Total RUs 382.6 0.8 22,889,994.1 0.2 5,343,743.7 0.04
Total PR&IS 45,915.00   12,627,523.800      

Source: FCT, Multiannual Funding Programme for R&D units (2013)
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As part of the innovation system, there exist both public and private funding agencies, leve-
raging off the financial system. Access to funds is of fundamental importance to the innova-
tion process. Innovation and research activities have a significant element of risk that is often 
not compatible with the criteria applied by commercial banks for granting credit. This opens 
the way to a new set of potential actors and entities, both public and private, looking to 
promote entrepreneurship and technology based investment. With the existing restrictions 
on funding, venture capital has gained importance as a means of financing innovative SMEs. 
This source of funds is particularly important at an early stage of investment, allowing them 
to bring new products to market.

In Portugal, venture capital as a proportion of GDP (%) is still relatively insignificant, both 
during early and expansion stages. This pattern is reflected in almost all of the countries 
considered in the analysis (Figure II.2). 

TABLE II.8.
Associated Laboratories with Private NPI status (Human Resources and Funding – Summary)

  Researchers (2011) Total FCT and FP7 funding 
(2007–2011) Total FCT funding (2007–2011)

Field Nº (FTE) % of Total Value (euros) % of Total Value (euros) % of Total

Exact and Engineering Sciences 1,297.1 2.8 190,149,523.2 1.5 64,432,580.8 0.5

Life and Health Sciences 760.1 1.7 89,045,749.2 0.7 49,375,195.4 0.4

Social Sciences and Humanities 185.0 0.4 23,725,044.5 0.2 13,173,159.9 0.1

Associated Laboratories 2,242.1 4.9 302,920,316.8 2.4 126,980,936.1 1.0
Total Associated Laboratories 3,872.9   537,051,598.1   209,411,395.3  

Total 45,915.0   12,627,523.800   343,237,644.4  

Source: FCT, Multiannual Funding Programme for R&D units (2013)
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The sectoral and 
intersectoral patterns 
among the regions 
(NUTS 2) 

8.In the Community Innovation Survey, CIS 2010, the exces-

sive costs associated with innovation and the lack of funds 

within the enterprise or group were identified as being the 

main obstacles to innovation.

The recent merger of three public venture capital entities led to the creation of Portugal Ven-
tures as a vehicle for achieving the government’s objective of creating a support framework 
providing an alternative to traditional private sector financing8. In wider terms, this helps 
create the conditions for a continued expansion of a more innovative business sector.

Besides institutional investors, individual investors, known as business-angels, can also play 
an important role in financing new start-ups. In this respect, Portugal benefits from entities 
such as the Portuguese Association of Business Angels and the National Federation of Busi-
ness Angel Associations.

This section seeks to identify the regional dynamics and patterns of the system, looking at 
the performance, the resources allocated and the innovation profile of the companies in 
each region. Over the decade, one region – Lisbon – absorbed more than 50% of all available 
financial resources in the System. In addition, it absorbed the major share of R&D human 
resources and, in particular, researchers, reflecting the (socioeconomic) structural asymme-
tries that characterise the country (Figure II.3).

The North and Centre regions have shown an increasing rate of growth. The North, in par-
ticular, stands out due to its increased ability to absorb financial resources, which in 2010 
represented more than one quarter of total R&D expenditure in the country (8.9% in 2000).

The intersectoral pattern of R&D expenditure at the beginning of the last decade was con-
centrated on the Higher Education and Government sectors. However, a significant share 
of Business R&D expenditure went to the North, Centre and Lisbon regions. The Govern-
ment sector was predominant in Madeira and the Azores. It is worth mentioning that the 
Government sector still had a significant role in the region of Lisbon (32.5%), reflecting the 
local concentration of public services, laboratories and other such entities in this region. 
As previously stated, at the end of the decade the Government sector was responsible for 
performing less and less R&D, falling away to a residual value in all regions by 2010, with the 
exception of Madeira (48.4%) (Figure II.4).

On the other hand, the Business sector recorded a significant rise in all regions, although 
in a somewhat uneven way: The Business sector in the regions of Lisbon and the North is 
more important than the Higher Education sector (50.5% and 46.0% of all expenditure car-
ried out, respectively); while for the regions of the Centre and Alentejo the opposite is true, 
with the Business Sector only slightly less important than that of Higher Education (36.7% 
and 35.2%). The Private Non-Profit sector has shown itself to be relatively stable in terms of 
R&D performing sector, notwithstanding the relative increase in its activities recorded in the 
regions of the Azores and Lisbon at the end of the decade.

The regional analysis of R&D investment also reveals a divided country: the North, Centre 
and Lisbon regions have a higher record of R&D performance. In Lisbon R&D expenditure as 
a percentage of GDP was one and a half times the national average.
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FIGURE II.3.
Total R&D Expenditure (GERD), by sector of performance and NUT 2 regions (%)

Source: Eurostat

FIGURE II.4.
Total R&D Expenditure (GERD), by sector of performance and NUT 2 regions, as % GDP

Source: Eurostat (2013)
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Looking at the distribution of human resources shows that in 2010 the regions of the North, 
Centre and Lisbon together absorbed 94.3% of the total. This reflects a high degree of con-
centration in the regional distribution of knowledge, a trend which has become more accen-
tuated over time (94.3% in 2010 compared with 90.6% in 2000), even though the region of 
Lisbon has become relatively less important (Figure II.5).

However, analysing the regional and intersectoral distribution of researchers (FTEs) reveals 
a highly skewed pattern in favour of Higher Education. It should be noted, however, that 
there is a growing capacity for the Business sector to absorb researchers in the regions of the 
North, Centre and Lisbon, which accounted for 25.5%, 21.3% and 23.7% of all researchers, in 
each region respectively, in 2010. No such trend has been visible in the other regions (Figure 
II.6). The regional sectoral distribution of total R&D personnel reflects the same pattern ob-
served for researchers, being concentrated in the two sectors with a leading role in fostering 
the development of the regions.

In 2010, the share of total R&D personnel in total employment was 10.5‰ for the country 
(compared with 4.4‰ in 2000), of which 6‰ was within the Higher Education sector and 
2.8‰ was within the Business sector. In 2010, Lisbon was the only region of the country 
where employment in R&D was above the national average, with the Higher Education sector 
(10.6‰) and the Business sector (5.3‰) accounting for the largest share (Figure II.7). 

FIGURE II.5.
Researchers (FTE) per thousand employment, by sector of performance and NUT 2 Regions

Source: Eurostat (2013) 2000                                                               2005                                                               2010
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Business innovation 
activities in regional

perspective

Due to sample stratification, the Community Innovation Survey (CIS) does not allow a repre-
sentative regional approach prior to the survey of 2006–2008 (CIS 2008). Thus, an inter-
temporal analysis is only possible at a national level, and limited to a static interpretation of 
the regional data for 2008.

An analysis of the regional distribution of the total expenditure on innovation, based on the 
above mentioned survey with its stated limitations, shows that in 2008 the regions of Lisbon, 
North and Centre were those which invested most in innovation (respectively contributing to 
45%, 28% and 22% of total innovation). This is a reflection of the significant business activity 
in those regions (88.6% of the SMEs and 94.9% of large companies) – which also helps ex-
plain Business R&D Expenditure (BERD) for these regions (Figure II.8).

FIGURE II.6.
Total R&D Personnel (FTE), by sector of performance and NUT 2 regions

Source: Eurostat 2000                                                                 2005                                                                2010
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Comparing regions in 
the European context

In national terms, this pattern of expenditure shows an underlying positive change in the 
number of companies engaged in innovation activities, 60% in 2008 and 40% in 2004. In 
2008, only the Alentejo and North (50%) were below the national level (Figure II.9).

The Regional Innovation Scoreboard helped fill a gap in the existing information, allowing 
innovation performance to be evaluated at a regional level and providing an understanding 
of the respective sources and patterns. The Scoreboard has provided evidence showing that, 
on the one hand, the best performing regions in innovation are located in the most innova-
tive countries, and, on the other hand, that considerable diversity exists in the regions, in 
both socioeconomic and geographic terms, where it is possible to observe differing patterns 
of innovation.

Lisbon, as previously noted, stands out as being the most innovative region in the country, 
with the Centre occupying second place (follower). Still, the regions of the North, Algarve 
and Alentejo are classified as having a moderate level of innovation and the autonomous 
regions a modest level. It is worth highlighting the markedly positive trend observed for all 
the regions in a very short  period of time (Table II.9).

FIGURE II.7.
Total R&D personnel (FTE), per thousand employment, by sectors of performance and NUT 2 regions

Source: Eurostat (2013) 2000                                                                2005                                                                 2010 
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ConclusionsThe research and innovation system has been catching up reducing its gap to EU average. 
R&D expenditure (GERD) as a percentage of GDP (6.8%) has been growing quickly, consoli-
dating the convergence trajectory that started decades earlier. This convergence process was 
largely driven by the Business Enterprise and Higher Education sectors. Over the first decade 
of this century these two sectors built on their dominant position in the System as R&D per-
formers, while the Government sector concentrated on its funding role.

The Government has guaranteed the continued growth in R&D activities, funding around 
45% of the system in 2010. Its importance as a R&D performer, on the other hand, has wa-
ned, with National Laboratories losing importance. 

Higher Education plays a leading role as a R&D performer, whose increase in relative impor-
tance has been a constant factor, and having already overtaken the average for EU countries 
(GERD represented 0.57% of GDP in 2011). The relevance of the sector is reflected not only 
in the international recognition of its Education Institutions, but also by the Research Units 
classified as excellent. The research activities are largely carried out in the respective R&D 
Units and the Associated Laboratories, funded by the FCT after being internationally peer 
reviewed.

Companies have moved to the heart of the system in terms of R&D expenditure, although 
the Business sector is still relatively less important than in most of the systems in other Euro-
pean countries. The growth rate in the number of researchers in this sector has been consi-
derable – around 15% (AAGR) – although the number of effective staff (FTE) still account for 

TABLE II.9.
Regional innovation performance profile 

Classification group

2007 2009 2011

Innovative Country

Portugal MODERATE MODERATE MODERATE

Innovative Regions

North Modest-high Moderate-low Moderate-high

Centre Moderate-low Moderate-medium Follower-low

Lisbon Follower-medium Follower-high Leader-low

Alentejo Moderate-low Moderate-medium Moderate-medium

Algarve Modest-medium Moderate-low Moderate-high

Azores Modest-medium Modest-medium Modest-high

Madeira Modest-low Modest-low Modest-medium

Source: Regional Innovation Scoreboard, 2012.
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only one quarter of total R&D personnel (FTE). However, 16 national companies have reached 
a notable position in terms of their R&D investment in the context of the top R&D investing 
companies at European and world level (EU Industrial R&D Investment Scoreboard, 2011).

PNPIs have for a long time been an important sector in Portugal, both in terms of financing 
and performing R&D. Their relative importance in financing has grown over the period be-
tween 2000 and 2010, rising from 1.9% to 4.6% of the total.

Looking at the sectoral and intersectoral patterns at a regional level shows how human re-
sources are concentrated in the North, Centre and Lisbon regions, which, in 2010 accounted 
for 94.3% of both researchers and total R&D personnel for the country. These regions equally 
dominated the financial resources, with the region of Lisbon receiving more than 50% of 
the total. The intersectoral pattern of expenditure at the start of the last decade was charac-
terised by a focus on the Government and Higher Education sectors, notwithstanding the 
significant weight of the Business sector in the North, Centre and Lisbon regions. By the end 
of the decade, the Business sector had grown in importance and the Government sector had 
ceased to have a significant role for the majority of the regions, except Madeira. 

Lisbon, as a region, stands out as being the most innovative in the country, with the Centre in 
second-place (follower). The regions of the North, Algarve, and Alentejo still find themselves 
at a moderate level of innovation, and the autonomous regions at a modest level. 

An Analysis of the Portuguese Research and Innovation System
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Mobilising resources is a fundamental and structural function in an Innovation System. To-
gether with its other functions, it contributes decisively to its dynamism and development. 

Drawing on the available literature regarding the structure and functions of innovation sys-
tems (in particular Hekkert and Negro, 2008; Hekkert et al., 2007 and Bergek et al., 2008), 
resource mobilisation can be defined as that process/function which helps provide the in-
novation system with the financial resources, the skills and the infrastructures necessary for 
constituting and sustaining the other system functions, namely knowledge production and 
distribution. This chapter seeks to identify and discuss resource mobilisation (financial, hu-
man and infrastructure) for scientific and technological activities in the Portuguese system, 
using officially available statistical data and other secondary sources of information.

The chapter starts by analysing the way resources have been used by scientific area. The resources 
used by the different types of R&D are also analysed. In what follows, we will provide an analysis 
of “Total R&D personnel”, considering their functions, scientific area and gender. In the last part of 
the chapter, an analysis is given of the little information that is available on R&D infrastructures.

Over the last decade, resource mobilisation of the Portuguese system capacity can be characte-
rised by a sustained growth in R&D human resources expenditure. This process was crucial for 
helping the country catch-up with the rest of the EU27.

Total R&D expenditure grew at a considerable pace from 2000 to 2010 (AAGR of 8.1%), reaching 
1.59% of GDP in 2010, when in 2000 it was 0.73% (Figure III.1). The same growth was observed in 
Total R&D Personnel (FTE) as part of the labour force (AAGR: 8.3%), rising from 0.42% in 2000 to 
0.93% in 2010. As such, the gap between Portuguese R&D expenditure and the EU27 average was 
reduced from -1.13% p.p. to -0.41 p.p. and the gap relating to total R&D Personnel was reduced 
from -0.48 p.p. to -0.11 p.p.

Note: * In 2007 there was a break in the statistical series due to the enlargement and improvement in the use of the administrative sources for updating the national 
directory of enterprises surveyed in Portugal (in IPCTN – the National Survey for Scientific and Technological Potential), resulting in an increase in the number of 
companies answering the national survey as R&D performers. In 2008, another break in the statistical series occurred as a result of exchanging information between 
the IPCTN and the national system for monitoring Higher Education lecturers (REBIDES). From this point on, the survey results include R&D activity in the Higher 
Education sector, carried out by lectures and students writing master’s and doctoral theses, which was not reported by the R&D centres in the survey response.
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However, as stated in the previous chapter, the capacity of the scientific and technological 
base continues to suffer from a number of failings, despite efforts to expand the system.

Systematic work, based on existing scientific knowledge and/or practical experience and 
focusing on experimental development (to produce new knowledge materialized in new or 
significantly improved materials, products / devices , new processes, systems and services ) 
accounts for the largest slice of R&D expenditure in Portugal (43.9%).
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Business sector

Government sector

Higher Education sector

1. Published data does not exist for all benchmark countries 

providing a breakdown of R&D expenditure by research type.

Experimental Development activities together with Applied Research (original research work 
undertaken in order to produce new knowledge, oriented towards previously defined practi-
cal objectives) help maintain the pace of expansion, together representing three quarters of 
Portuguese R&D expenditure.

The distribution of R&D expenditure by type of research in Portugal is in-line with other 
countries (where data exists for international comparison). The exceptions here are the Cze-
ch Republic (where Basic Research accounts for 30% of expenditure) and Italy (with almost 
half – 47.6% – dedicated to Applied Research alone) (Figure III.2).

Historically, R&D expenditure by the Business sector in Portugal is largely directed towards 
Experimental Development (70.5% in 2009) and Applied Research (27.8% in 2009). Basic 
Research, or that research which has no particular application in view, represents a residual 
proportion (1.6% in 2009).

A comparison with benchmark countries, where data is available1, shows that Portuguese en-
terprises have some notable differences in their pattern of R&D expenditure: Basic Research 
by Portuguese enterprises represents a much smaller proportion of expenditure than in any 
other country; it is relatively far away from Hungary, which dedicates the second smallest 
proportion of expenditure to this category (4.8%, 3.2 p.p. more than Portugal). In contrast, 
only enterprises in the Czech Republic (73.9%) devote a higher proportion of R&D resources 
into Experimental Development than Portuguese enterprises. 

Government R&D expenditure in Portugal is mainly associated with Applied Research activi-
ties (64.7% in 2009), having maintained this dominant position over time (55.3% in 2000). 
This is despite the growth in the proportion of expenditure being absorbed by Basic Research 
(16.8% in 2009). The weight of Experimental Development in the Government sector has 
narrowed over the last ten years (dropping from 36.4% in 2000 to 21.9% in 2009). 

Higher Education R&D expenditure is fairly equally divided between Basic Research (41.7% 
in 2009) and Applied Research (39.7% in 2009). However, the last decade has seen a decline 
in the proportion of expenditure devoted to Basic Research (dropping from 48.8% in 2000 
to 41.7% in 2009).

Compared to the benchmark countries (where data is available), the Higher Education sector 
in Portugal dedicates the smallest proportion of R&D expenditure to Basic Research and the 
largest proportion to Experimental Development (rising from 11.4% in 2000 to 18.9% in 2009).
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Basic Research dominates R&D expenditure of private NPIs in Portugal (49.9% in 2009), a 
result of a continual growth over the last decade (35.8% in 2000). This situation is specific 
to Portugal (compared with the group of benchmark countries), where the tendency is for 
private NPIs to concentrate on Applied Research.

A significant part of the financial resources spent on R&D in 2009 (76%) under the National 
System for R&I were assigned to four main socioeconomic objectives: “Industrial Production 
and Technology”, “General Advancement of Knowledge”, “Transports, Telecommunications 
and other Infrastructures” and “Health” (respectively, 24%, 20%, 19% and 13%) (Figure III.3).

R&D expenditure for “Industrial Production and Technology” traditionally has held a dominant 
position, although this has shown a marked reduction in its weight since 2007 (when it was 38%).

In contrast, socioeconomic objectives linked to “Health” and “Transports, Telecommunica-
tions and other Infrastructures” have rapidly increased their share of R&D expenditure (with 
average annual growth rates of 45.3% and 33.5%, respectively).

Traditionally, “Defence” and “Exploration and Exploitation of Space” (respectively 0.3% and 
1.8% in 2009) are socioeconomic objectives which receive the smallest share of R&D finan-
cing. However, while R&D expenditure on “Defence” has trended down towards zero (AAGR 
2003–2009: -0.9%), expenditure on “Exploration and Exploitation of Space” has moved in 
the opposite direction (with an AAGR of 30.3% between 2003 and 2009).

Agriculture is unique among the “civil objectives” (as opposed to “Defence” objectives) with 
a negative annual average growth rate between 2003 and 2009 (-1.2%), despite a slight 
increase in the level in 2009.
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The Business sector focuses its R&D expenditure primarily on those socioeconomic objecti-
ves that are most likely to directly impact their activities as economic agents. The objectives 
linked to “Industrial Production and Technology” and to “Transport, Telecommunications and 
other Infrastructures” represent around two thirds of the R&D expenditure by Enterprises 
(73.1% overall in 2009, and respectively 41.9% and 31.2%).

The other sectors have a more disperse pattern of R&D expenditure, particularly because of 
the proportion of R&D expenditure relating to research activities connected with “General 
Advancement of Knowledge “ socioeconomic objectives (42% in Higher Education, 33.1% in 
the private NPIs and 12.2% in the Government sector) (Figure III.4).

“Engineering and Technology” is the main scientific field mobilising R&D resources in Por-
tugal (absorbing 43.5% of R&D expenditure in Portugal in 2009). “Electrical Engineering, 
Electronic Engineering and Information Engineering” is the most prominent area within this 
scientific field, absorbing the largest share of the system’s financial resources (more than one 
fifth of Total R&D Expenditure in 2009 – 21.8%) and representing half of all expenditure in 
the field of “Engineering and Technology” (50.2% in 2009) (Figure III.5).

An analysis of the R&D expenditure pattern reveals that there is a tendency to allocate more 
financial resources to scientific areas that are, or can be, directly related with Information 
and Communication Technologies: together, one third of R&D expenditure (32.1% in 2009) 
is concentrated on “Electrical Engineering, Electronic Engineering and Information Engine-
ering” and “Computer and Information Sciences” (two out of the 40 areas in the Fields of 
Science – FoS classification).
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The largest proportion of R&D expenditure in the “Exact Sciences” is absorbed by “Computer 
and Information Sciences” (60.2%); “Exact Sciences” are the second most important field in 
terms of R&D expenditure, representing 10.3 % of the Total R&D expenditure (2009).

“Economics and Business” accounted for more than one third (34.5%) of “Social Sciences” 
expenditure, which itself is the sixth biggest scientific field in terms of R&D expenditure in 
the system, representing 4.3% of the Total R&D expenditure (2009).

R&D expenditure in “Medical and Health Sciences” is concentrated on two areas that toge-
ther represent almost 84% of the total (“Health Sciences”, 45.7%, and “Clinical Medicine”, 
38%, in 2009) R&D Expenditure in the field.

The field of “Agricultural Sciences” benefits from the smallest share of R&D expenditure 
(3.9% in 2009).

The Business sector has a decisive influence on the way investment is distributed over the 
different scientific fields and technological areas. This reflects the weight this sector has in 
the system and the fact that it concentrates resources on a limited number of scientific fields.

Business R&D expenditure on “Engineering and Technology” and “Exact Sciences” together 
represents 40.7% of all system expenditure on R&D (Total R&D Expenditure).

Data from 2009 reveals that Portuguese enterprises concentrate 85.1% of all expenditure on 
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R&D on these two fields (with “Engineering and Technology” taking 62.1% and “Exact Scien-
ces” taking the remaining 23%). These fields include the areas “Electrical Engineering, Elec-
tronic Engineering and Information Engineering” and “Computer and Information Sciences”, 
that together represent more than half of the expenditures on R&D in the Business sector 
(55.1% in 2009), with a significant impact on the overall pattern of resource mobilisation by 
scientific area in the national system.

The horizontal nature of Higher Education in knowledge production means it has a diversi-
fied R&D expenditure profile across scientific domains. Among the scientific areas, only the 
relative weight of “Electrical Engineering, Electronic Engineering and Information Enginee-
ring” and “Economics and Business” stands out (respectively representing 6.2% and 6.1% of 
Higher Education R&D Expenditure in 2009).

More than half of Government R&D Expenditure (54.9% in 2009) is concentrated on two ma-
jor fields (“Engineering and Technology”, 33.1% and “Medical and Health Sciences”, 21.5%). 
On the other hand, this sector is also responsible for the most significant contribution to 
“Agricultural Sciences” (14.8%).

The proportion of expenditure directed towards “Natural Sciences” (30.3%, excluding “Exact 
Sciences”) is the distinguishing feature of the private non-profit sector, although the largest 
slice of expenditures goes to “Engineering and Technology” (38.3%).

Data from 2010 show Government and Business jointly supporting 89.0% of the financing 
requirements for R&D in the country, with Government contributing 44.9% and Business 
44.1% (Figure III.6). The discussion below shows the differences in the way these two sectors 
attribute funds.
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“Government funds”, including Structural Funds from the EU, have begun to lose relative im-
portance over the last decade (dropping by an average 3.6% per year, between 2000 and 2010, 
sliding from 64.8% to 44.9% overall), although they continue to secure the biggest share of 
R&D expenditure financing, with a proportion above that of the average for the EU27.

“Business funds” have grown significantly in importance (at a rate of 5.0% per year between 
2000 and 2010, rising from 27.0% to 44.1%), bringing it close to the level of financing pro-
vided by “Government funds”.

While the growth of “Business funds” over the last few years has been the fastest among the 
benchmark countries, and meant that Portugal is closing the gap with the majority of other 
systems used for comparison in this report, it continues to be insufficient. The contribution 
that the business sector makes to the system financing is still below the average for the EU27 
(10.1 p.p. below in 2009) and a long way from systems considered as a reference (for exam-
ple, Finland has the largest proportion of funding coming from the Business sector, standing 
at 66.1% in 2010) (Figure III.7).

The importance of “Higher Education funds” in financing R&D expenditure rose from 2007 
(increasing fivefold from 2007 to 2008, from 0.7% to 3.6%). The fact that this level conti-
nued through to 2010 (3.2%), marks out the national system among the benchmark coun-
tries. The proportion of funding coming from Higher Education is almost three times the 
average for the EU27 (1% in 2009) and only surpassed by Spain (3.9%).

“Private non-profit funds” also showed an increase in their relative importance in financing 
R&D over the period 2000–2010, reinforcing their particular profile within the Portuguese 
system. “Private non-profit funds” grew at an annual rate of 9.1%, rising from 1.9% in 2000 
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to 4.6% in 2010. In Portugal, these funds represented more than the double of the EU27 
average in 2009 (1.6%), with only Italy (3.0%) and Netherlands (2.8%) close by.

“Funds from abroad” financing R&D Expenditure in Portugal is not only the lowest out of all 
the countries used for benchmark but has actually been falling (at an average annual rate of 
4.7% between 2000 and 2010). As a matter of fact, out of all the benchmark countries (with 
the exception of Austria and Netherlands, which both had levels above the EU27 average in 
2009), the Portuguese system is the only one where the importance of “Funds from abroad” 
has declined over the last decade.

In 2010, “Funds from Abroad” financed only 3.2% of the R&D expenditure in Portugal. At the 
time, this was 13.3 p.p. below the country with the highest level for this indicator (Ireland, 
with 16.5%) (Figure III.8).

The largest part of the “Funds from Abroad” comes from the “European Commission” althou-
gh this has shown a tendency to decrease (AAGR 2000–2010: -4.3%)2. 

Portuguese teams have been improving their participation in the European Framework Pro-
grammes over the last two cycles. The rate of return, as measured by the contribution that 
Portugal makes to the budget of the Framework Programme and the return on the level of 
funding obtained by the Portuguese teams in that programme, rose from 79% in the 6th 
Framework Programme (Rietschel et al., 2009) to 88.45% in the 7th Framework Programme, 
which in other words corresponds to 1.2% of the total funding attributed. Proposals presen-
ted to the current programme by consortia including a Portuguese element have a success 
rate of 19.2%, close to the average success rate for the EU27 of 19.3%3. For the countries 
under comparison, Portugal has the fourth best success rate, after Netherlands (21.6%), 
Belgium (20.3%) and Norway (20.3%).
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Portugal coordinates only 20.4% of the projects in which it participates, which signifies one 
of the lowest rates of leadership among the countries under comparison, ahead of only Hun-
gary (16.4%) and the Czech Republic (9.8%).

The institutional distribution of the Portuguese participation is similar to the other countries 
in the analysis (Figure III.9). Higher education and R&D centres make up around 60% of all 
participation in consortia where a Portuguese element is present, while companies account 
for around 30%. The division between large Portuguese companies (11.9%) and SMEs (19%) 
is roughly in-line with European counterparts.
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Three universities stand out as being the biggest recipients of FP7 funding: Universidade Téc-
nica de Lisboa (where IST is considered to be a ‘hub’ since the first Framework Programme 
– see Heller-Schuh et al., 2011) followed by Universidade do Porto and Universidade Nova 
de Lisboa (Figure III.10).

The Associated Laboratories have also had a significant role in Portugal’s participation in the 
European Framework Programme, with a level of funding of 133,048,815.4€. The Associated 

FIGURE III.11.
FP7 Funding and the number of Associated Laboratory contracts

Source: GPPQ/FCT (15/04/2013)
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Laboratory ITQB, including the IGC and IBET (Oeiras Associated Laboratory), is particularly 
worthy of mention, representing 17.3% of the total value (Figure III.11). 

Looking at participation by the Business sector, there were 28 companies that stood out as 
having managed to attract funding over 1M€. As can be seen in Figure III.12, there is a wide 
variety of different companies, ranging from PT Inovação (large company) to small compa-
nies, many of which are spin-offs of Portuguese universities, such as YDreams and Bioalvo.

Analysing the sectoral financing profiles for R&D activities demands an understanding of the 
sources of funds being mobilised by each sector, allowing the most relevant financing flows 
among the different NSR&I actors to be identified.

FIGURE III.12.
FP7 funding (>1M€) and the number of participations by companies

Source: GPPQ/FCT (15/04/2013)
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Business as a sector is financially self-sufficient in terms of its R&D activities, employing minimal 
levels of financial resources coming from other sectors. In 2010, 94.0% of the R&D expenditure 
by the Business sector was financed with funds supplied by the enterprises themselves (Table 
II.2). The influence of Business sector on R&D financing strongly depends on the weight of this 
“self-financing”, which represents 98.2% of all the financing that the Business sector pumps into 
the system as a whole (43.3% of all financing available in the system). Consequently, “Business 
funds” is found to be of minimal importance for R&D Expenditure in other sectors.

“Government funds” are the main source of financing for the so-called institutional sectors 
(the Government itself, 83.0%, Higher Education, 88.0%, and Private Non-Profit, 47.0%). 
However, more than two thirds (68.9%, in 2010) of “Government funds” is allocated to the 
financing of Higher Education R&D Expenditure. 

The Private Non-Profit sector comes in second place after the Business sector in the list of 
those sectors which benefit least from “Government funds”. A substantial amount of the 
funding for R&D activities in the Private Non-Profit sector comes from within (43.9%) while 
“Government funds” accounted for less than half.

The Government sector proportionally receives the most R&D funds from “abroad”. However, 
the levels are still not very sizeable, with only 13.1% of Government R&D Expenditure being 
financed in this way. The Private Non-Profit sector comes in second place, after the Govern-
ment, in the relative importance of “Funds from abroad” (6%).

It should be recognised that public support for Business R&D in Portugal occurs mainly via 
indirect funding, or in other words, through measures such as tax incentives (OECD, 2011c) 
which are part of the “System of Tax Incentives for R&D in Business” (SIFIDE) (Figure III.13).

Portugal belongs to a small group of countries that use tax incentives in a major way for sti-
mulating Business R&D. Among the countries in the benchmark list, Portugal is comparable 
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with the Netherlands, and very close to Belgium and Ireland, which are leading examples of 
the use of tax incentives as a policy instrument (0.14% of GDP).

Initial budget appropriations4 for R&D in 2010 represented 1.02% of GDP in Portugal, placing 
Government direct R&D financing on an equal footing with the systems of more advanced 
countries in the benchmarking group, and well ahead of the average for the EU27 (+0.26 p.p. 
in 2010). Only Finland made a larger initial budget appropriation for R&D as a percentage of 
GDP (+0.13 p.p. in 2010) (Figure III.14).

The budget forecast by the Government for R&D expenditure in 2010 represented around 
64% of the overall R&D expenditure across the whole system (Total R&D Expenditure in 
2010 represented 1.59% of GDP).

Between 2007 and 2010, Portugal led the countries in the benchmarking group, with the 
highest level of growth relative to the initial budget appropriations for R&D as a percentage 
of GDP (AAGR of 8.0%).
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In 2010, the expenditure anticipated in the initial budget appropriations for R&D in Portugal 
fell predominantly within the objective of “General Advancement of Knowledge” (58.9%) 
which covers all knowledge which does not have an application for immediate economic 
benefit. The initial budget appropriations also assigned special importance to the socioeco-
nomic objectives connected to “Health” (13.3%), clearly shown by the difference compared 
to the average for the EU27 (+4.8 p.p.), as well as “Industrial Production and Technology” and 
“Transports, Telecommunications and other Infrastructures”, together representing 10.8% 
of the total anticipated public financing. Less significance was placed on the objectives of 
“Agriculture”, “Education” and the “Environment” (Figure III.15).

Based on its legally endorsed mandate as the funding agency for the national system of R&I, 
the FCT funds research activity at different levels, ranging from individual researchers, at 
different stages of their careers, to groups of researchers and institutions. With priority given 
to competitive funding instruments, the FCT organises a large number of public competitive 
calls for scientific and technological activities (for funding grants and other types of advan-
ced training, as well as for projects and institutions). The range of instruments used includes 
selective support for initiatives of general benefit to the Portuguese research community. 
Covering any scientific area, these include the advancement of R&D activities or knowledge 
transmission which would not gain funding through any other specific FCT programme, as 
well as support for various prizes in the area of S&T.

The FCT’s contribution is fundamental for mobilising the system’s financial resources. Even 
accounting for the fact that FCT funding includes support for activities based abroad, the 
importance it plays for total R&D expenditure (referring only to that carried out within the 
country) allows an idea of its influence on the mobilisation of financial resources within the 
national system.
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In 2010, the FCT’s funding activities across the different areas in which it is active, supporting 
people, ideas and institutions, represented 11.6% of the recorded R&D expenditure for the 
whole of the national system. Since 2003 this level has held steady at around 10%. The level 
of FCT funding has thus accompanied the expansion of the system, almost tripling between 
2003 and 2010 (rising from 114,228,823 euros to 319,351,549 euros).

While there has been some variability over time, support for advanced training of human re-
sources has absorbed the largest share of total funding disbursed by the FCT – 61% in 2003, 
45% in 2008 and 50% in 2010 – illustrating the role the FCT plays in creating the high-level 
competencies that are essential to the development of the national system (Figure III.16).

The way that FCT funding is distributed by scientific area has not changed over recent ye-
ars. Engineering and Technology has been the main scientific field supported by the FCT, 
absorbing on average more than one quarter of the annual funding allocation. Agricultural 
Sciences and Humanities are the fields which receive least. 

Natural Sciences (excluding Exact Sciences) and Social Sciences were the fields where the 
advanced training of human resources was most evident (Figure III.17). Engineering and Te-
chnology has been the field which has received the most support from the FCT, both in terms 
of institutional funding of the public sector (namely by way of R&D units and Associated 
Laboratories, together 36%), and in terms of support for ideas via R&D projects (30%). 

Support for the promotion of R&D activities, namely knowledge dissemination, has tradi-
tionally been the responsibility of the FACC – Support Fund for the Scientific Community, 
which tends to be mainly allocated to the fields of the Social Sciences (27% in 2010) and 
Humanities (26% in 2010).
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National programmes designed to endow research and innovation institutions with scientific 
potential by contracting people with doctorates and supporting researchers returning to Por-
tugal have recently been a focal point in the FCT’s work.

Over the period between 2007 and 2012, 1225 people with doctorates (41.8% of which were fo-
reigners) were contracted as part of the programme to hire people trained to doctoral level for 
the Research and Innovation System. These people were spread across 264 scientific bodies (of 
which, 43% were in Exact Sciences and 24% in Engineering and Technology). This programme 
was open to residents and non-residents, having recruited people from 61 nationalities, with 10 
nationalities supplying more than 26 people with doctorates (Table III.1).
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The countries of the EU accounted for 23% of the places, while 19% went to countries out-
side of the European area.

Launched in 2012, the FCT Investigator Programme, designed to create a stable base of high 
calibre researchers in Portugal, received applications from people with 45 different nationa-
lities. Researchers from 18 different countries were hired to be part of 71 national institutions. 
The 119 hired from Portugal represented 76.8%, six came from Italy (3.9%), five from Spain 
(3.2%) and four from the UK (2.6%).

The advanced training programme for doctoral studies in industry is still not significant. 
There are only 108 business enterprises that participated in the advanced training of 153 new 
doctorates (Table III.2).

In comparison with the 10 companies which receive the most funding from the FCT (Chapter 
5), it can be seen that only one company hosts doctoral students as part of the Programme, 
placed in fourth position. Notwithstanding the small scale, this advanced training program-
me has attracted a few business enterprises, some of which are spin-offs from higher edu-
cation institutions.

While the first part of this chapter looked at the growth of human resources in Portugal, this 
study now continues by focusing the analysis on its composition and sectoral distribution. 
Thus, looking at the sector of activity, it can be seen that over the period between 2000 and 
2010 human resources grew primarily in Higher Education (reaching 51% of all researchers 
in 2010). Business ranks as the second sector, both in terms of Total R&D Personnel and in 
terms of Researchers relative to the labour force, although the levels are clearly insufficient 
when compared to the benchmark countries. The Government is the only sector that saw its 
share decline and the total number of personnel fall (Figure III.18).

TABLE III.2.
The 10 largest Business 

enterprises which host the most 
grants for doctoral studies in 

industry (2007-2012)

Source: FCT (data up to 22/02/2013).

Human resources 
in R&D

Human resources in R&D 
by sector of activity

Host Business Institution
Nº of Doctoral 

Students
Petróleos de Portugal - Petrogal, S.A. 7

Nokia Siemens Networks Portugal, S.A. 6

CUF - Químicos Industriais, S.A 5

Critical Software S.A 4

E.N.E.I.D.A. - Energia Natural, Electricidade e Instrumentação do Alentejo, Lda. 4

CIN – Corporação Industrial do Norte, S.A. 3

Euroresinas Industrias Quimicas S.A. 3

Laboratórios ATRAL S.A 3

Paradigmaxis - Arquitectura e Engenharia de Software S.A 3

Portugal Telecom Inovação, S.A. 3
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An analysis by sector of economic activity shows that the majority of the total R&D person-
nel in the Business sector are found linked to ten economic activities: Consulting and IT 
Programming; Wholesale Trade; Financial Services; Architecture and Engineering activities; 
Motor Vehicles; R&D; Publishing; Manufacture of Pharmaceutical Products; Electrical Equi-
pment and manufacture of Metal Products (Figure III.19). The fact that there are quite a few 
areas of economic activity with no significant number of research personnel is a reflection of 
the way the national product is structured; at the same time this does limit growth into areas 
of increased value added, even in the more traditional sectors of activity.
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Portugal is the country where researchers have the largest share of all R&D personnel. Rese-
archers represent 96% of all personnel in the Higher Education sector, reaching the highest 
level out of all sectors; at 73%, the Government sector has the lowest percentage (Figure 
III.20). In overall terms, the largest number of researchers is to be found in the Higher Edu-
cation sector (62%), while most of the technicians and other personnel can be found among 
companies (53% and 49% respectively).

The distribution by gender in Portugal of research personnel in the labour force shows a 
female participation (0.88%), above the average for the EU (0.76%).

Making a comparison with the benchmark countries shows that Portugal is the country whe-
re the largest majority of people working in R&D are researchers. In 2009, researchers ac-
counted for 85.9% of all R&D people (Figure III.21), while Finland came in second with 13 p.p. 
less; Netherlands and Italy, at the bottom of the list, had a little over 40%.
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Researchers with doctorates represented around 27% of the total, while the majority of rese-
archers are graduates with a licenciatura (48.6%) and the remainder are either holders of a 
master’s or bachelor degree (24.5%). Those researchers who have attained the highest level 
of qualification are fairly evenly spread over the different sectors, with the marked exception 
of Business which still has a very small number of research personnel trained to doctoral 
level (3.2%) (Figure III.22).

The Private Non-Profit sector has the highest percentage of researchers with doctoral degre-
es (38.5%).
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The distribution by scientific area of all personnel at a national level shows the relative im-
portance of Engineering and Technology (31%) and Natural Sciences (27%). The distribution 
by scientific area moreover shows that there exists a natural tendency for the Government 
and Higher Education sectors to exhibit a more equal distribution among the areas. This is 
a natural result of their functions, reproducing and transmitting knowledge, and their activi-
ties, focusing on public goods and missions. In contrast, Businesses and NPIs are more highly 
concentrated on particular fields of science due to their choices in terms of specialisation 
(Figure III.23). For example, Engineering and Technology (58%) and Natural Sciences (29%) 
are predominant in Business. The Private Non-Profit sector is more specialised in Natural 
Sciences, Engineering and Technology and Medical and Health Sciences.
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R&D Infrastructures

5. According to the perspective of the European Commission, 

R&D infrastructure includes facilities, resources and associa-

ted services used by the scientific community for carrying out 

top-level R&D activities in their respective fields, as for exam-

ple: singular large-scale research installations, collections, 

special habitats, libraries, databases, biological archives, 

clean rooms, integrated arrays of small research installations, 

high-capacity/high speed communication networks, highly 

distributed capacity and capability computing facilities, data 

infrastructure, research vessels, satellite and aircraft observa-

tion facilities, coastal observatories, telescopes, synchrotrons 

and accelerators, networks of computing facilities, as well as 

infrastructural centres of competence.

The conceptual basis of the project for the Mapping of the European Research Infrastructure 
Landscape (MERIL) was established by the European Science Foundation (ESF). The follo-
wing definition was based on the formulations presented by the European Commission and 
the European Strategy Forum on Research Infrastructures (ESFRI), which we have adapted to 
reflect the needs of this report:

“A European Research Infrastructure is a facility or (virtual) platform that provides the scientific 
community with resources and services to conduct top-level research in their respective fields.” 5

R&D infrastructures in this sense can be isolated resources, networks of distributed resour-
ces, or they can be virtual services, supplied electronically. They can, as such, be integrated 
into networks or national/international facilities and/or be part of interconnected networks 
of scientific instruments.

The European Union has invested in promoting R&D infrastructures by making use of their 
ability to make high quality scientific and technological results available with recognised re-
levance for Europe. At the same time, transparent access based on excellence is guaranteed 
to European scientific users along with a stable and effective management.

No exhaustive and up-to-date study exists detailing the R&D infrastructures available in Por-
tugal. It has only been possible to find information in two online databases with little detail 
regarding the coverage and depth of the information available:

‘The European Portal on Research Infrastructures’ Services – An online databa-
se’, managed by the European Commission http://www.riportal.eu/public/index.
cfm?fuseaction=ri.search). This is assumed not to be exhaustive, with only nine Portu-
guese infrastructures registered and the information last updated in 2007 (four in Envi-
ronmental, Marine and Earth Sciences and the remaining five spread over the areas of 
Energy, Engineering, Life Sciences, Humanities and Behavioural Sciences, Information 
and Communication Technologies and Mathematics).

The MERIL portal. This project is led by the ESF with the objective of mapping European 
R&D research infrastructures. At the time of writing it is still in a data collection phase, 
meaning that the information is as such incomplete and subject to concerns regarding 
its validity and final quality. There are 25 R&D infrastructures registered for Portugal (out 
of 894 European R&D infrastructures registered).

However, the quality of large national infrastructures and scientific and technological platfor-
ms led Godinho and Simões (2011: p34) to classify Portuguese R&D infrastructures overall as 
good. This is a result primarily of the effort exerted since the end of the 1990s drawing on 
Structural Funds and the National Programme for Scientific Re-equipment (PNRC).

Managed by the FCT, the PNRC contemplated funding for the acquisition, upgrading and ex-
pansion of scientific equipment to a total of 91.8 million euros. This resulted from a funding 
process where “412 applications were received, covering 5343 pieces of equipment at a total 
cost of 308.3 M€” (FCT, 2012).
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Electronic 
infrastructure for S&T

Over the last few years, a number of infrastructures of note have been set up (including 
electronic infrastructures) that contribute significantly to the expansion of the scientific and 
technological possibilities and capabilities of the Portuguese R&I system (RCTS, B-on and 
INGRID – National GRID Initiative) (Godinho and Simões, 2011).

R&D activities are increasingly dependent on the ability of so-called electronic infrastructure 
(e-infrastructure) for science and technology to integrate and interact. Electronic infrastruc-
ture for S&T (e-infrastructure) can be defined as that set of technologies and institutions 
that support S&T activities as carried out by distributed collaborative networks (at a regio-
nal, national and international level) established by electronically connecting the different 
parties. In this context, the Internet looms large as the most important infrastructure. These 
collaborative networks supply researchers with access to, for example, large repositories and 
collections of data, advanced information processing tools, large scale computing resources 
and high performance visualization.

The concept of an e-infrastructure covers a multitude of possibilities, including networks and 
GRIDs, but also Data Centres and the so-called collaborative environments, as well as ope-
rational support centres, record centres, certification authorities, and training and help-desk 
services.

ICT have made a place for themselves as a transformational factor and resource in science, 
making it possible for scientists around the world to enjoy close and almost instantaneous 
collaboration and supplying access to unprecedented quantities of scientific information 
which, in turn, can be processed and treated by high performance computing platforms.

The last decade has seen a significant enlargement in the coverage of the National Research 
and Education Network (NERN) (the Portuguese NREN is called Rede Ciência Tecnologia e 
Sociedade – RCTS”) which in 2009 linked-up practically all public higher education institu-
tions (99.5%). However, in the private higher education sector only 43.0% of institutions 
were connected, although in 2009 there were 86% of all higher education institutions linked 
into the network (in 2000 only 75.5% were connected).

RCTS is a high performance network for scientific and educational institutions with large 
communication demands (namely, universities, National Laboratories and polytechnic insti-
tutes). It also works as an experimental platform for advanced communications applications 
and services. This network allows access to a wide range of Connectivity and Infrastructure 
services, drawing on different applications and services in the areas of Collaboration, Know-
ledge and Security.

The Portuguese National Research and Education Network (RCTS) is built on a dark fibre 
cable backbone with 48 fibres operating at 10 Gb/s, which has been progressively upgraded 
to a current 1100km, starting from an initial stretch of 400km between Lisbon and Braga. 
This increase significantly expanded the coverage of public higher education institutions by 
dark fibre cable, which meant that in 2009 some 54.8% of students enrolled in public higher 
education institutions benefitted from coverage by RCTS dark fibre cable (by comparison, 5 
years earlier, in 2004, the proportion of students who potentially benefitted from this service 
was only 6.9%).
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Between 2000 and 2010 the international connectivity provided by RCTS was strengthened 
with an exponential increase in the available bandwidth, rising from 0.034 Gb/s to 20 Gb/s 
(including the connectivity that was acquired in joining the pan-European data network for 
the research and education community, GÉANT).

GÉANT is a high speed European network dedicated to R&D and education. Together with the 
managers of the national research networks, GÉANT represents a high speed, secure R&D in-
frastructure which serves more than 40 million researchers in more than 8000 institutions, 
spread over 40 countries in Europe. Supported by FP7 funds, the GÉANT infrastructure is 
central to the European Research Area.

In recent years wireless access has become a universal trait across the Portuguese higher 
education system in the form of the “e-U Virtual Campus” system (the Portuguese system 
for wireless access via Eduroam authentication). Between 2005 and late 2010, the number 
of users rose from around 3,000 to more than 81,000 and the number of sessions jumped 
from around 200,000 to around 11 million. Since 2007, almost all of the enrolled students 
(99.5%) in public higher education can connect to the Internet using “e-U Virtual Campus”.

In 2006 INGRID – the national GRID initiative – was launched, coordinating and maintaining 
a distributed computer infrastructure for scientific applications. This is based on a network 
of computational resources – a “grid” – belonging to different academic and scientific orga-
nisations and allowing tasks and resources to be divided and managed more efficiently. This 
infrastructure responds to the growing needs of researchers the world over involved in scien-
tific activity for increased computational capacity and storage for large quantities of data.
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Conclusions

Between 2006 and 2010, INGRID went from having 70 to 2,092 Central Processing Units 
(CPUs) and from 22 to 743 terabytes (TB) of disk space.

The capabilities of this infrastructure were, however, reinforced when it was integrated with 
its Spanish counterpart as part of the IBERGRID initiative, allowing Portugal to become an 
active part of the European GRID Initiative (EGI). In 2010, Portugal was responsible for 6.5% 
of the “jobs” executed and 6.8% of the EGI CPU time (in 2006, both the percentage of “jobs” 
and CPU time stood at 0.03%).

With the implementation of “b-on – Online Knowledge Library” and the institutional reposi-
tories of open access scientific information, access and free usage of online scientific content 
has come to represent a resource of growing importance for the R&I system. 

Between 2004 and 2010, the availability and the usage of scientific publications via “b-on” 
grew considerably. In terms of availability, in 2010 all public scientific and higher educa-
tion institutions along with subscribing private institutions had access to 49,978 scientific 
publications through the central service of “b-on” (in 2004 only 7,007 publications were 
available). Concurrently, the total number of downloads of full text articles in international 
scientific publications rose from 1.7 million in 2004 to 5.6 million in 2010.

The period between 2004 and 2010 also saw an expansion in the number, the coverage and 
the range of institutional repositories of open access scientific information in Portugal. The 
number of institutional repositories of open access scientific information grew from just 1 to 
31, and the coverage of higher education (measured as the ratio between students enrolled 
and the number of repositories) rose from 6% to 70.2%. The number of documents available 
in these repositories rose from 626 to more than 50 thousand in 2010 (50,251), representing 
an increase in the ratio of documents per higher education researcher (FTE) from 0.04 in 
2004 to 1.06 in 2010.

Over the last decade the Portuguese system of R&I benefitted from relevant developments 
in the resource mobilisation structure helping widen its scientific and technological base. A 
significant growth in research intensity as a percentage of GDP has been visible. For the first 
time R&D Expenditure reached levels above 1% of GDP, and a high of 1.59% in 2010 having 
stood at only 0.73% in 2000. This intensification resulted from an exceptional rate of growth 
in expenditure (AAGR: 8.1%).

The level of financial and human resources mobilised (and in particular research personnel) 
reduced the gap between Portugal and the European average. The Business sector overcame 
its secondary role in the system, almost taking central stage as the dominant actor.

R&D investment has been concentrated on activities related to Applied Research and Expe-
rimental Development, accounting for three quarters of the total R&D expenditure in the 
country, and continuing to grow.

“Industrial Production and Technology” is traditionally the dominant socioeconomic objective in 
R&D expenditure, although it has recorded a steep fall relative to the total from 2007 onwards.
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The Government sector has contributed 44.9% of the total investment funds in the system, 
largely for onward redistribution to other sectors, while Business finances 44.1% of total 
R&D Expenditure, mainly directed towards self-financing. The Business sector receives most 
public funding indirectly, by way of tax incentives. In this way, Portugal is part of a small 
group of countries that rely primarily on indirect tax incentives for stimulating R&D in Busi-
ness enterprises.

“Funds from Abroad” are less important in Portugal for financing R&D expenditure than any 
of the other countries compared; they have also been falling over time, reflecting an inability 
to attract external financing. However, in recent years, Portugal has been improving its ability 
to capture European funds with national teams participating in European consortia, as such 
improving the “rate of return” in relation to the national contribution made to the budget for 
the European Framework Programme.

The human resources, for the period studied between 2000 and 2010, show significant gro-
wth, mainly in Higher Education (representing 51% of researchers in 2010). Business also 
increased its capabilities even though it continues to be markedly under resourced when 
compared with the benchmark countries. Government is the only sector that lost share over 
the period and saw the number of people fall in absolute terms. By function, researchers re-
present the majority in the system, although only a relatively small share of them are trained 
to doctoral level (26%).

Analysing the resource mobilisation in the system reveals the particular significance of En-
gineering and Technology, namely Enabling Technologies such as ICT. The national ability to 
develop financing instruments within the “Innovation Union” framework has allowed deve-
lopments in areas that help confront challenges faced by society.
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Introduction

1. Portuguese scientific production, as regards publically avai-

lable scientific knowledge, which is validated and published, 

is national inasmuch as at least one of the authors comes 

from a research institution based in Portugal: this is the ob-

jective criterion that commonly delineates the boundaries of 

national scientific production (Glanzel and Schubert, 2004).

2. The sources of information used in this study to identify 

and characterise the Portuguese scientific production come 

from the Web of Science – Thomson Reuters (via authored 

publications and information supplied by the DGEEC/MEC, 

as well as through information supplied by CWTS – Centre 

for Science and Technology Studies , University of Leiden) 

and Scopus (via the Scimago site). The fact that a scientific 

work is accepted for publication in a journal is probably the 

best indicator that a significant contribution to knowledge 

has been made (Braun, 2004). However, in the Social 

Sciences and Humanities there are other types of scientific 

literature that are not published in journal form, namely 

books, and these do not appear in databases (Hicks, 2004). 

The respective sites on the Internet list the criteria used for 

selecting the journals.

Scientific knowledge 
produced in Portugal

Production over the 
period 2000-2010

This chapter seeks to identify the capacity of the Portuguese scientific community to produce 
scientific and technological knowledge. To this end, the analysis here focuses on quantifying 
the results of scientific and technological activity. Scientific knowledge production is mea-
sured by looking at publications in scientific journals, using relevant bibliometric indicators, 
while technical knowledge production is measured by looking at patents, and related intel-
lectual property indicators. This distinction helps orientate the analysis and will also deter-
mine the structure of this chapter.

It is of primary interest to identify the different specialisation profiles for both the scientific 
knowledge and technical knowledge produced in Portugal, contextualised using interna-
tional comparison. In a first phase, comparisons are carried out using the 27 countries of 
the European Union; a second phase then uses the group of countries selected for bench-
marking. This process helps identify the strengths, weaknesses, opportunities and threats 
that confront the Portuguese research and innovation system surrounding the production of 
these types of knowledge.

Generally speaking, the indicators used here are well accepted as appropriate instruments 
for analysing scientific and technological production. However, they are not without their 
limitations resulting from factors that condition the available information sources. For both 
scientific and technological output, one particularly important source of limitations linked to 
indicators stems from the different propensity to publish or/to patent in the different fields 
of knowledge. In fact, publications in journals are less common in some fields of science than 
in others, with preference being given to other ways of disseminating knowledge. Equally, in 
some technological fields, patents are not the preferred way for the valorization or protec-
tion of results, alongside the fact that a significant number of inventions are not patentable. 

As this may be, bibliometric and intellectual property indicators are fundamental for unders-
tanding the innovation process as they allow the strengths and weaknesses of knowledge 
production to be identified, both in terms of scale and in terms of impact (Pavitt, 1988).

Portuguese scientific production1 has witnessed considerable growth rates as a result of its 
convergence path with the European average. Between 1996 and 2010, the Portuguese con-
tribution to the global2 production and publication of knowledge almost tripled (2.7 times). 
Over the last decade it recorded an average annual growth rate of 14% (however, over the 
period 2005–2010 this slowed slightly to an AAGR of 13%) (Figure IV.1). This increase in 
production is a result of the research and innovation system reaching maturity, namely re-
flecting an increased number of researchers, better institutions and conditions (see Chapters 
1 and 2) and the fulfilment of the political goal of increasing the internationally referenced 
Portuguese scientific production. However, in relation to the European Union and in terms 
of world share, Portugal was ranked 15th in 2010, having climbed only one place over the 10 
year period.
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Compared against the benchmark countries, Portugal was placed in 9th position in terms of 
world share in 2010, having risen just one place since 2000. This position remains unaltered 
when taking into account the production relative to the size of the population (Figure IV.2).
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Portuguese productivity measured using the “ratio of citable publications3 to total FTE rese-
archers” is the third lowest when compared against  the benchmark countries (Figure IV.3).

This positioning of Portugal in the last places leads to the conclusion that the growth that 
occurred over the course of the decade was not enough to leverage the country to a higher 
level of productivity. This is the case even considering that Portugal had the highest rate of 
growth in scientific publications for the period out of all of the countries mentioned (Figure 
IV.4). There are certainly efficiency gains to be achieved in the near future given the recent 
increase in the system’s human resources (see Chapter 3).
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The seven Portuguese universities that stand out in terms of the number of publications over 
the period 2006-2010, are, in decreasing order: Universidade do Porto, Universidade Técnica 
de Lisboa, Universidade de Lisboa, Universidade de Coimbra, Universidade de Aveiro, Univer-
sidade Nova de Lisboa and Universidade do Minho4. According to the SIR World Report 2012, 
each one of these universities was responsible for (co-)authoring upwards of 5,000 publica-
tions over the stated period. The first placed institution was responsible for 11,159 publications; 
that placed last, 4,824 publications (the institution that was ranked eighth nationally was the 
Telecommunications Institute - Instituto de Telecommunicações - with 2,105 publications).

In world context, according to the SIR and the Leiden rankings, the seven institutions pre-
viously mentioned are still a long way from the top, as can be seen in the comparison of the 
number of publications in Table IV.1. By comparison, it can be seen that the Leiden ranking 
exchanges the places of U. Coimbra and U. Lisboa, while the U. Minho disappears – this 
ranking orders the institutions using the production of each university normalised by the 
size of the institution. The best positioned Portuguese university is the U. Porto, which finds 
itself among the top places of the second half of the Leiden University ranking and just over 
the 300 mark in the Scimago ranking of scientific institutions. It can be concluded that those 
institutions which are better placed in terms of scientific production are located in the North 
(Minho and Porto), Centre (Coimbra and Aveiro) and Lisbon.

Open Access is a central theme for the production and diffusion of scientific knowledge, ena-
bling widespread dissemination and cost-free access, reinforcing the nature of knowledge as 
a public good. Figure IV.5 shows the number of documents that are included in institutional 
repositories with free access that belong to Portuguese institutions, including those seven 
that produced the most publications over the period under consideration.

Scientific activity of Portuguese 
institutions in a world context

4. Those universities that most contributed to an increase 

in Portuguese scientific production are identified using the 

two international rankings of scientific production: the Sci-

mago Institutions Rankings – SIR World Report 2012, and the 

2011/2012 Leiden Ranking. The SIR ranking is the most used 

in this study as it covers more Portuguese institutions (29) 

than the Leiden ranking (6 universities). The SIR (available 

from www.scimagoir.com) studies the scientific production 

of institutions belonging to a variety of sectors, calculating 

14 volume and impact indicators for each institution. Among 

these is an indicator for specialisation, which indicates the 

thematic concentration or dispersion of the institution, pro-

viding a means of gauging to what extent they may be com-

parable. The 2012 edition includes indicators relating to 3290 

scientific and/or academic institutions from 106 countries 

around the world. The selection criterion required that the 

institution had to have at least 100 publications indexed in 

Scopus in 2010. 

TABLE IV.1.
Position of the seven top 

Portuguese institutions in a world 
context (by decreasing order of 

the number of internationally 
referenced publications)

(continuation)

Publications for the whole of the 2006-2010 period were 

analysed over all areas (29 Portuguese universities were se-

lected on this basis, visible in Figure IV.30). The 2011/2012 

Leiden Ranking (available at www.leidenranking.com) brings 

together information concerning the 500 top universities 

world-wide by number of Web of Science registered publi-

cations over the 2005-2009 period, considering only articles, 

conference papers and reviews, and excluding Arts and Hu-

manities publications. Various indicators are also provided 

regarding the production volume and scientific impact, ena-

bling multiple ways to order the universities.

Position in the Scimago 
Institutions Ranking 2012 
(3290 institutions in total)

Portuguese institutions or-
dered by production volume

Position in the 2011/2012 
Leiden Ranking (500 uni-

versities in total)

270 Universidade do Porto 259

294 Universidade Técnica de Lisboa 318

511 Universidade de Lisboa 413

531 Universidade de Coimbra 412

550 Universidade de Aveiro 425

663 Universidade Nova de Lisboa 489

684 Universidade do Minho  
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The volume of internationally referenced scientific production analysed in this section is an 
indicator of international visibility. The approach of international visibility will be comple-
mented in the next section with an analysis of international collaboration underlying the 
scientific production itself (co-authorship).

The number of Portuguese publications involving international collaboration tripled between 
2000 and 2010 (Figure IV.6)5. In relative terms, there was a tendency for the number of these 
publications to grow: in 2000 they represented 39% of national production, which subse-
quently rose to 43% by 2010.

The Portuguese scientific community collaborated with researchers from 166 countries be-
tween 2000 and 2010, although a significant majority (83%) was focused on just 20 coun-
tries. Figure IV.7 shows the top ten most preferred countries for Portuguese researchers to 
collaborate with. We may consider the data series for the period up to 2010 to represent a 
well-developed trend. In this case, the data for 2010 represent a new direction being taken, 
and a change has recently undergone concerning the choice of countries which the Portu-
guese scientific community most collaborates with.
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International collaboration in 
the process of creating scientific 
knowledge

5. International collaboration is considered to be part of 

the globalization process of scientific research, and can be 

measured by looking at co-authored publications (Glanzel 

and Schubert, 2004). The motives for international scien-

tific collaboration can vary, one of which being to increase 

scientific impact (Glanzel, 2001). The measurement of co-

-authorship is an important factor when undertaking a SWOT 

analysis.
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Spain stands out as being the country which Portugal has collaborated with most since 2007, 
with a high annual average rate of growth between 2000 and 2010. Closely following the 
growth rate of Spain are Canada, Brazil and Poland. However, in absolute terms the differen-
ces are considerable: there were 1,390 registered collaborations with Spain in 2010, while 
Brazil recorded 544, Poland, 222, and lastly, Canada, 207 collaborations (Figure IV.8)6.

The distribution of the publications that result from international collaborations by field of 
study is shown in Figure IV.9. From 2000 to 2010, international collaboration grew mainly in 
the areas of Medical and Health Sciences, closing the gap on the levels of Exact Sciences and 
Natural Sciences. Engineering and Technology, as with Social Sciences and Humanities, did 
not change the level of international collaboration over the decade studied7 In 2010, Spain 
topped the list of collaborating countries for all fields, with the exception of Social Sciences 
and Humanities. It is also noticeable that Brazil is still an emerging leader, only managing to 
reach the top seven in the area of Medical and Health Sciences.
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A similar pattern is visible for all benchmark countries in the way that international collabo-
ration has developed over time, with an upward trend in the relative weight of publications 
involving international collaboration, albeit with some variability over the 2000-2010 period. 
The larger countries, such as Spain and Italy, have a lower percentage of publications with 
international collaboration, which reflects the fact that smaller countries are more inclined to 
collaborate internationally. The Czech Republic is the exception here, being a small country 
and at the same time registering the lowest level of collaboration in 2010.

Looking at the 29 institutions listed in the SIR World Report 2012 reveals significant differences 
in terms of international collaboration. The institution with the highest rate is the Instituto 
Gulbenkian de Ciência (69.5%), and the lowest rate, the Instituto Politécnico do Porto (20.7%). 
Focusing on the universities shows the Universidade dos Açores as the most collaborative 
(58%) and the Universidade da Beira Interior as the least collaborative (27%).
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6. In an ibero-american context, various initiatives exist to 

strengthen the bonds between the different national scienti-

fic communities, namely to increase the visibility of their res-

pective scientific production which is not adequately covered 

by the Web of Science (WoS). Examples here include that of 

Scielo (available at www.scielo.org), which provides open 

access to full text versions of scientific journals while also 

making the respective bibliometric indicators available, and 

Latindex (available at www.latindex.unam.mx) that, having 

the same objective of increasing visibility but with different 

action principles, makes it possible to access a wider range of 

journals. Some of the journals available on these platforms 

went on to be included in the WoS.

7. It should be recognised that the areas which apparently 

maintained the same level of collaboration are those whose 

researchers habitually find the information sources that are 

used for quantifying scientific production to be inadequate 

(namely the Web of Science).
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Overall, the volume of Portuguese scientific production has been seen to show consistently 
positive growth over the last decade, with a significant part of that production occurring in 
collaboration with other countries.

This section covers the profile of Portuguese scientific production by field and by region 
(NUTS 2), and seeks to identify specific themes for comparison with the European Union (27) 
and the benchmark countries. In so doing, it should be realised that publication and citation 
practices vary significantly between the fields of science and that the information sources 
used cannot be considered equally valid in all cases.

The changing structure of scientific production by field of science, that can be seen grouped 
into seven scientific areas in the Figure IV.10, is most emphatically visible in the growth of 
the number of publications in Medical and Health Sciences, moving to become the area 
with most publications in 2010. It should be noted that the share of publications of Social 
Sciences and Humanities (8% in 2010) is proportionally less than their share of doctorates 
completed in Portugal (38% in 2010 – source: DGEEC/MEC). This can be a result of the recog-
nised fact that the outputs of these sciences may not be covered to the same level by sources 
such as the Web of Science and Scopus.

Each one of the areas covered in Figure IV.10 can be broken down into component scientific 
fields8  which together account for 80% of the publications over the 2005-2010 period (Figu-
re IV.11 to Figure IV.17 – fields organised by decreasing order in the number of publications). 
This characterisation defines the profile of each area in the national context.
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8. Three levels of classification are used (for example, ‘Medi-

cal and Health Sciences – Clinical Medicine – Oncology’): the 

first two belong to the Fields of Science classification (FoS) 

from the OECD; the more specific level belongs to the classifi-

cation provided by the Web of Science (WoS) for the scientific 

journals included in the constituent databases. The corres-

pondence between the two was provided by DGEEEC/MEC.
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Looking at the number of publications over the 2005-2010 period, the following fields can 
be highlighted for the area of Medical and Health Sciences (Figure IV.11): Pharmacology and 
Pharmacy, Neurosciences, Oncology, Neurology, General and Internal Medicine and Immu-
nology.

A number of the fields within Medical and Health Sciences can be found within the top 100 
by number of Portuguese publications between 2000 and 20109. Of these, those that had 
the highest AAGR between 2005 and 2010 are: i. Respiratory Systems (78%); ii. Psychology 
- Multidisciplinary (46%) (not included in Figure IV.11); iii. Medicine - General and Internal 
(41%); iv. Rheumatology (40%); v. Sport Sciences (38%).

Those areas that exhibited a negative AAGR between 2005 and 2010 were Pathology and 
Radiology, Nuclear Medicine and Medical Imaging (not visible in the Figure IV.11), both at a 
rate of -1%.

Looking at the number of publications over the 2005-2010 period, the following fields can 
be highlighted for the area of Exact Sciences (Figure IV.12): Physical Chemistry, Mathematics, 
Analytical Chemistry, Chemistry - Multidisciplinary and Astronomy & Astrophysics.

A number of the fields within Exact Sciences can be found within the top 100 by number 
of Portuguese publications between 2000 and 2010. Of these, those that had the highest 
AAGR between 2005 and 2010 are: i. Mathematics (12%); ii. Applied Mathematics (12%); iii. 
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9. As a complementary effort, and considering all areas to-

gether, the 100 top fields by number of publications were 

identified for the period 2000-2010. The AAGR was calcula-

ted for each one of these scientific areas for the second half 

of the period (2005-2010), allowing the respective growth 

trends to be identified.
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Chemistry – Multidisciplinary (12%); iv. Astronomy & Astrophysics (11%). The fields which 
had a negative AAGR for the period 2005-2010 were Nuclear Physics, Computer Science – 
Artificial Intelligence (not visible in Figure IV.12) and Computer Science – Theory and Metho-
ds, respectively with -2%, -4% and -34%. It is worth noting that the AAGRs for this area are 
considerably below those recorded for Medical and Health Sciences.

Looking at the number of publications over the 2005-2010 period, the following fields can 
be highlighted for the area of Engineering and Technology (Figure IV.13): Materials Science - 
Multidisciplinary, Chemical Engineering, Biotechnology & Applied Microbiology, Engineering 
- Electrical & Electronic, and Food Science & Technology. This last field is also considered to 
be part of Agricultural Sciences (Figure IV.15).

A number of the fields within Engineering and Technology can be found within the top 
100 by number of Portuguese publications between 2000 and 2010. Of these, those that 
had the highest AAGR between 2005 and 2010 are: i. Civil Engineering (24%); ii. Energy & 
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CWTS, January 2013)
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Fuels (24%); iii. Biomedical Engineering (23%); iv. Instruments & Instrumentation (22%); v. 
Telecommunications (21%); and vi. Food Science & Technology (20%). Those fields with a 
negative AAGR for the period 2005-2010 were Materials Science – Coatings and Films (not 
visible in Figure IV.13) and Materials Science – Ceramics, respectively with -3% and -10%.

Looking at the number of publications over the 2005-2010 period, the following fields can 
be highlighted for the area of Natural Sciences (excluding Exact Sciences) (Figure IV.14): 
Environmental Sciences, Biochemistry & Molecular Biology, Marine & Freshwater Biology, 
Microbiology, Plant Sciences, and Genetics & Heredity.

A number of the fields within Natural Sciences (excluding Exact Sciences) can be found wi-
thin the top 100 by number of Portuguese publications between 2000 and 2010. Of these, 
those that had the highest AAGR between 2005 and 2010 are: i. Biology (40%); ii. Geoscien-
ces – Multidisciplinary (25%); iii. Ecology (19%); iv. Meteorology and Atmospheric Sciences 
(19%) (not visible in Figure IV.14); and v. Biochemical Research Methods (18%). In this area 
there were no fields with a negative AAGR for the 2005-2010 period; those that grew le-
ast were Biochemistry & Molecular Biology and Marine & Freshwater Biology, both with an 
AAGR of 6%.
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Looking at the number of publications over the 2005-2010 period, the following fields can be 
highlighted for the area of Agricultural Sciences (Figure IV.15): Food Science & Technology, 
Fisheries and Veterinary Sciences.

There are six fields within the area of Agricultural Sciences that reach the top 100 fields by 
number of Portuguese publications over the period 2000-2010: i. Multidisciplinary Agricul-
ture, with an AAGR between 2005 and 2010 of 26%; ii. Food Science & Technology (20%) 
(also included in Engineering and Technology); iii. Forestry (18%); iv. Veterinary Sciences 
(18%); v. Agriculture – Dairy & Animal Science (17%); and, with less growth, vi. Fisheries (7%).

Looking at the number of publications over the 2005-2010 period, the following fields can 
be highlighted for the area of Social Sciences (Figure IV.16): Economics, Operations Research 
& Management Science and Psychology - Multidisciplinary.

There are two Social Science fields that reach the top 100 by number of Portuguese publi-
cations for the period 2000-2010: i. Operations Research & Management Science; and ii. 
Economics, with respective AAGRs between 2005 and 2010 of 19% and 18%.
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Looking at the number of publications over the 2005-2010 period, the field of Humanities 
– Multidisciplinary can be highlighted for the area of Humanities (Figure IV.17), but this has 
a comparatively small number of publications in relation to the other areas (see the above 
figures). As noted above, it is generally accepted that the Web of Science does not effectively 
represent the production of either the Humanities or the Social Sciences.
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The profile of Portuguese scientific production for each of the regions of the country (NUTS 
2) can in essence be related to the respective industrial structure and the competitive advan-
tages of each region in terms of resources. For example, the scientific profiles of the Azores 
and Algarve are notably influenced by the proximity to the sea; in regions such as the Alente-
jo, Algarve, and Azores, the increased importance of fields connected with the Environment 
and Agriculture is noticeable; while the other regions are more likely to predominantly asso-
ciate themselves with more technologically applied scientific areas.

Focusing the analysis on the ten areas with the highest number of publications per region 
(Figure IV.18 to Figure IV.24), it can be seen that preference is given to Engineering fields 
in the North and in Lisbon; Exact Sciences in the Centre and Madeira; and Natural Sciences 
(excluding Exact Sciences) in the Alentejo, Algarve and Azores. Biochemistry & Molecular 
Biology as well as Environmental Sciences are the two fields which recur in every region, with 
the exception of Madeira. It should be noted that all of the ten fields in the Azores are within 
the Natural Sciences (excluding Exact Sciences).
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This section sets out to explore the differences between Portuguese scientific production and that of 
the European Union (27) as regards the distribution of publications over the different scientific fields. 
To this end, two specialised indices were constructed for the scientific production in Portugal, one for 
the period 2000-2005 and the other for the period 2005-201010. The objective here is to identify 
the fields and topics where Portugal excels in the European context, and, as such, assess the 
areas of competitive scientific advantage. To aid the analysis and interpretation, only those 
fields are shown where Portugal has a specialisation index greater than or equal to 1.5 when 
compared to the EU27 over the more recent period (2005-2010). Figure IV.25 shows the 47 
categories that conform to the stated criterion, by decreasing order of the respective indices.

For the second half of the period 2000-2010, the specialisation of scientific production is 
characterised by a fall in those values of the specialisation index which registered the highest 
values in the first half of the period (Figure IV.25). Some fields, however, increased their 
specialisation advantage in the second period, namely those that contributed to the cluster 
associated with the Sea, such as Fisheries, Marine & Freshwater Biology and Oceanography. 

Agricultural Engineering and Food Science & Technology are also important specialisation fiel-
ds for national clusters. A number of fields associated with the environment are also worthy 
of mention, for example, Environmental Sciences and Environmental Engineering. While not 
trying to be exhaustive, it is also worth drawing attention to various fields in the areas of Engi-
neering and Technology: Manufacturing Engineering, Industrial Engineering and Biotechnolo-
gy & Applied Microbiology.

Figure IV.26 provides a different perspective to that in the previous figure, showing the same 
fields but ordered according to the FoS classification from the OECD. Notably, some areas are 
well populated with their constituent fields, as is the case with the Natural Sciences (with topics 
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10. These indices were created by first calculating the ratio 

between the ‘number of Portuguese publications in field x’ 

and the ‘total number of Portuguese publications’, which was 

then divided by the ratio between the ‘number of EU27 publi-

cations for field x’ and the ‘total number of EU27 publications’ 

(Archibugi and Pianta, 1992; Horta and Veloso, 2007). In this 

way, a value is assigned, in each of the periods, to each of 

the 250 scientific fields studied (the same level of detail used 

in the previous section): the larger the value, the bigger the 

Portuguese advantage for a certain field, and vice-versa (Eu-

ropean Union, 2011).
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related to Biology and Earth and Environmental Sciences), Agricultural Sciences and Enginee-
ring and Technology. In this last category, Materials Science stands out as all the fields related 
to this area are present. This area has shown a high degree of specialisation over the last deca-
de and a high degree of international visibility, with Portugal ranking 25th in the world and 9th 
within the European Union (27) in a recent Thomson Reuters report (2011).

A set of fields of basic research exist (areas of Chemistry, Physics and Biology), classified as 
specialised, which constitute the basis of the system capacity and which underpin the develop-
ment of the previously mentioned categories, thus providing cohesion to the group as a whole, 
while expressing the interaction between basic and applied research.

Chapter 6 will develop the relationship between scientific specialisation and economic specia-
lisation.
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To complement the analysis, a further indicator was calculated focusing only on those coun-
tries in the benchmark group. For each country, the ratio was calculated between ‘the num-
ber of publications in each scientific field11 and ‘the number of researchers (FTE)12’, allowing 
the eleven benchmark countries to be ranked in decreasing order of productivity. Table IV.2 
summarises these rankings, showing the position of Portugal (among the eleven) for each of 
the 27 rankings performed.
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11. In this table, the publications are aggregated into 27 

scientific fields (representing all scientific production), in ac-

cordance with the classification used by Scimago (the source 

of the information).

12  Covering researchers from all scientific areas.
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In terms of productivity, the information in Table IV.2 complements the more generic findings 
in Figure IV.3 (where Portugal was placed 9th), pinpointing those areas where the Portuguese 
scientific community is more productive in comparison with the scientific communities of 
the benchmark countries. In point of fact, Portugal attained first place in the areas of Chemi-
cal Engineering and Materials Science.

TABLE IV.2.
Ratio between the number of 

publications in the different 
scientific fields and the number 

of FTE researchers: A comparison 
among benchmark countries

Sources: Number of publications 

2010 – Scimago

FTE 2007 – Eurostat

13. According to the classification used in this case by Thom-

son Reuters, covering all areas.

14. The group of benchmark countries has a notable advanta-

ge when making comparisons using bibliometric indicators, 

given that only Ireland uses English as an official language, le-

aving the other ten countries on an equal footing. The effects 

of the publication language are well known, with the journals 

in languages other than English, while still part of the Web of 

Science, having considerably less impact than those in En-

glish (Van Raan, 2004).

Position of Portugal in the rankings for 
each scientific field 1ST 2ND 3RD 4TH 5TH 6TH 7TH 8TH 9TH 10TH 11TH

Chemical Engineering            

Materials Science            

Decision Sciences            

Environmental Science            

Chemistry            

Engineering            

Energy            

Business, Management and Accounting            

Economics, Econometrics and Finance            

Mathematics            

Pharmacology, Toxicology and Pharmaceutics            

Computer Science            

Psychology            

Nursing            

Agricultural and Biological Sciences            

Physics and Astronomy            

Immunology and Microbiology            

Dentistry            

Health Professions            

Social Sciences            

Veterinary            

Biochemistry, Genetics and Molecular Biology            

Earth and Planetary Sciences            

Medicine            

Neuroscience            

Arts and Humanities            

Multidisciplinary            

Number in each placing (total 27) 2  2 2 1 4 2 3 1 8 2
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This section analyses the impact and visibility that science in Portugal has worldwide, as me-
asured by the number of citations globally and in comparison with the benchmark countries. 
In closure, the quality indicators available as part of the Scimago ranking are used to position 
Portuguese institutions.

The fields with the highest relative citation impact are Space Science, Physics, Agricultural 
Sciences, Neurosciences & Behaviour, Plant & Animal Sciences and Clinical Medicine. All 
these fields have a relative citation impact index above the world average (Figure IV.27)13. 
This indicator puts into perspective the Portuguese citation impact for each field (the ratio 
of the number of citations to the number of publications) by comparing it against the world 
citation impact for the same field.

Portugal occupies the last place compared with the benchmark countries14, with the lowest 
h-index15 of the group (Figure IV.28). As may be expected, the top three positions are oc-
cupied by the three countries with the largest scientific communities (as measured by FTE 
researchers).
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Source: GPEARI/Thomson Reuters (2010)

15.This indicator corresponds to the number of articles (h) 

which, for a given scenario (country, institution, researcher,…), 

received at least h citations (according to the definition used 

by Scimago, available at www.scimagojr.com). This indicator 

attempts to measure the robustness of the volume and impact 

of scientific production. For this indicator to be accurately re-

presentative, the volume of production has to be statistically 

significant in each case, as well as having common conditions 

in place for the entities under comparison. The h-index sho-

wn here is calculated in relation to countries, covering publi-

cations over the period 1996-2011. While this period gives a 

significant length of time (16 years), it does not, however, show 

the evolution of impact over the period. This indicator has the 

disadvantage that it does not take into account the size of the 

scientific community; for this reason it is to be expected that 

the larger countries would be found at the top of the rankings 

constructed using the respective h-indices. 
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The Portuguese position improves slightly when considering those articles that are most ci-
ted worldwide (9th position). It is worth noting that this improvement is in relation to articles 
published more recently, showing an improvement in qualitative performance and the ability 
to produce quality output at a world level (Figure IV.29).

For the group of benchmark countries, calculating h-indices using a breakdown by scientific 
area leaves Portugal always in the bottom half of the ranking (Table IV.316). The best placed 
position is 7th, achieving some measure of success in areas such as Decision Sciences and 
Mathematics.
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16. This table was drawn up in a similar way to Table IV.2: 

27 rankings were performed covering the different scientific 

fields, where the eleven countries were ordered by decrea-

sing value of the h-index attributed to each field. Table IV.3 

summarises these rankings, showing the position given to 

Portugal (1st- 11th) for each of the 27 rankings performed.

FIGURE IV.29.
Highly cited papers (2002-2012): 

International comparison

Source: Essential Science Indicators, retrieved 

16/10/ 2012
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TABLE IV.3.
Portugal’s position among the 
benchmark countries using 
h-index rankings for the different 
scientific fields

Source: Scimago SJR – SCImago Journal & Coun-

try Rank, retrieved October 2012, http://www.

scimagojr.com

Ranking among the group of 11 countries compared by h-index

Portugal’s position by scientific fields 1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th

Decision Sciences

Mathematics

Materials Science

Engineering

Environmental Science

Economics, Econometrics and Finance

Energy

Chemical Engineering

Chemistry

Business, Management and Accounting

Computer Science

Health Professions

Physics and Astronomy

Earth and Planetary Sciences

Agricultural and Biological Sciences

Dentistry

Pharmacology, Toxicology and Pharmaceutics

Psychology

Social Sciences

Arts and Humanities

Immunology and Microbiology

Nursing

Veterinary

Biochemistry, Genetics and Molecular Biology

Medicine

Multidisciplinary

Neuroscience

Number in each placing (Total 27) 2 5 7 7 6
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Using the SIR Report17 2012 rankings as a basis, Figure IV.30 was constructed using quanti-
tative and qualitative indicators for the 29 Portuguese institutions included in the ranking. 
Institutions are present from various sectors, including National Laboratories, hospitals and 
scientific institutions, besides higher education. The (institutional) specialisation index18 cha-
racterises each institution according to its thematic range. The figure shows the differences 
that exist in production between the institutions and also that 25 of them have the “corres-
ponding author” in at least 50% of the publications (the SJR considers that the correspon-
ding author indicates the institution that provides the main contribution to the publication, 
or in other words, indicates leadership).

FIGURE IV.30.
Portuguese institutions included in the SIR, selected by Scimago group
(criterion: institutions with at least 100 publications in 2010 indexed in Scopus)
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The institutions are organised according to the Excellence Rate (Exc)19 indicator, and comple-
mented by the High Quality Publications20 (Q1) and the Normalised Impact indicator21. The 
Portuguese institutions have an Excellence Rate value which varies between around 20% 
(for the IGC) and around 10% (for the Instituto Politécnico de Coimbra). Only five institutions 
are situated below the world average for impact, as given by the Normalised Impact. There 
were only six institutions which had managed to improve the quality indicator, suggesting 
that there has been a tendency for these values to slip compared to the previous edition of 
the SIR. The Instituto Gulbenkian de Ciência is the institution with the highest values in all 
indicators analysed (for excellence, quality, normalised impact and also international colla-
boration).

To put the previous figure into context, another similar graph was prepared for those institu-
tions that appeared in first position (using the criterion “most publications”) for each of the 
countries selected for benchmarking (Figure IV.31).

Comparing the Figure IV.30 with the Figure IV.31, it is evident that the last figure shows a cor-
relation between the excellence indicator and the normalised impact (R-squared = 0.9505), 
which is not perceptible in the first Figure. The Portuguese institutions have, in the majority 
of cases, a level of production which is substantially below that of the foreign institutions 
under comparison. Here it is worth noting that some authors point to the fact that medium 
or large sized institutions have increased research capabilities compared to small institutions 
due to the effects of concentration and proximity (Sarrico et al., 2009).
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17. Specialisation index – This indicator is bounded between 

0 and 1, respectively indicating institutions that teach or re-

search many scientific areas or and institutions that teach or 

research a specific set of scientific areas or fields.

18. As previously mentioned, the SIR (available at www.sci-

magoir.com) analyses the scientific production of institutions 

that belong to various sectors. Among other indicators of vo-

lume or impact, each institution has a specialisation indica-

tor which expresses its degree of thematic concentration or 

dispersion, as such showing to what extent institutions may 

be easily comparable. The 2012 edition includes indicators 

for 3290 scientific and/or academic institutions from 106 

countries the world over. The selection criterion was for the 

institution to have at least 100 publications in 2010 indexed 

in Scopus, with the analysis covering all academic areas over 

the years 2006-2010 (29 Portuguese institutions were selec-

ted on this basis).

FIGURE IV.31.
Top institutions out of the 
benchmark countries

Source: 2012 SIR World Report

19. The proportion of publications for each institution found 

in the set formed by the top 10% of papers by citation in 

the given field.

20.The proportion of publications of each institution publi-

shed in the journals positioned in the top quartile of each 

scientific field of the SCImago Journal Rank.

21. Indicates the relation between the average scientific im-

pact of an institution and the average scientific impact for the 

world (a value of 0.8 indicates that an institution is cited 20% 

less than would be expected).
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Producing technological 
knowledge

Patents as indicators 
of technology-based 

knowledge production

22. It should be noted that patents can be obtained for any 

sort of invention in all areas of products or processes, as well 

as new processes for making products, substances or com-

posites already known. It is important to state that one of the 

criteria for evaluating patents is crucially linked to the eco-

nomic value that the product or process under consideration 

can create by being introduced into a certain value chain. On 

the other hand, the fact that long time series exist for indi-

cators associated with patents decisively contributes to the 

significant demand that is shown for these types of indicators 

in analysing innovation systems.

Technological production in this section is analysed in terms of patent and trademark appli-
cations, with most emphasis on the former. Particular emphasis is placed on Europe-wide 
patent requests lodged with the European Patent Office (EPO), because of its high degree 
of selectivity. However, where possible, the indicators associated with the actual number of 
patents granted are also used.

Measuring knowledge production which is then protected so that its value can be subse-
quently exploited puts emphasis on indicators based on patents granted in the areas of 
interest. On the other hand, patents can be highly correlated with the output from research 
and innovation activity. This relevant fact is one of the central elements in understanding 
the role patents have in innovation systems and their capacity to produce applicable know-
ledge with economic value. As this may be, some limitations to do with indicators based on 
patents have to be taken into consideration. In particular, this is due to two main reasons: (i) 
the diverse propensity different sectors show for generating patents; (ii) patent requests are 
sometimes largely driven by strategies to increase competitive advantage and reserve the 
market for the patent holder. These limitations, however, should not unduly influence the 
use of indicators based on patents22.

BOX 1 – The patenting process

This box takes a quick look at the different critical phases of the patenting process, star-
ting with the filing of a patent application and finishing with its acceptance (or rejection).

As such, an author that wishes to protect an invention should submit a patent applica-
tion for registration at a national or international level. This process creates a reference 
which is known as the priority date or priority right.

After submitting an application, a long period of time may elapse before the patent is 
granted or rejected, lasting up to several years in more complex cases. Because of this, 
analysis of recent trends commonly places more emphasis on data relating to patent 
applications than patents granted.

The possibility exists for any inventor to submit a patent application centrally with the 
EPO – through the designated European channels – which will protect rights in a signifi-
cant number of countries by obtaining a European patent with a wide ranging territorial 
coverage.

An International Patent application, as envisaged by the Patent Cooperation Treaty 
(PCT), is another powerful means of registering patents. In this context, the important 
role played by WIPO (the World Intellectual Property Organization) should be recogni-
sed. 
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On a different note, the fact that the patenting process is complex and involves a number of 
phases implies that the statistical data available will be determined by those process phases 
as well as by the numerous sources of information with their differing levels of reliability and 
impact. In particular, the collection of results used to feed into indicators based on patents 
can be quite slow, namely in the case of granted patents.

The decision was taken not to utilise indicators based on patent citations, given that: (1) some 
methodological uncertainty exists regarding the value of using patent citations as a proxy for 
their visibility and, more importantly, (2) only a small number of patents have been published 
– using the EPO – for Portuguese residents23.

A sizable growth, albeit somewhat uneven, has been visible in the number of patent ap-
plications made by Portugal through European channels over the period 2000-2009. This 
number then fell back over the course of 2010 and 2011, as can be seen in Figure IV.32. The 
number of patent applications made under the PCT followed a similar trend to that shown by 
European applications and since 2007 has consistently exceeded the latter. Both means of 
registering patents showed a peak of activity in 2009.

Looking at the ranking of patent applications for all the countries that use the PCT, Portugal 
rose from 46th place in 2000 to 40th in 2011 (having peaked at 34th in 2009). Some patent 
applications may co-exist in the two systems (European and PCT) in which case it does not 
make sense to sum the two series.

Figure IV.33 shows the growth observed in the number of patent applications in the EUROS-
TAT database for the 2000-2010 period for the group of countries under comparison. The 
high average annual growth rate of Portugal stands out, accompanying the Czech Republic; 
these are countries with R&I systems which have not traditionally been patent-intensive and 
are in a catch-up process with European average.
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FIGURE IV.32.
Number of patent applications 
in Portugal filed using the EPO 
and filed by Portuguese residents 
using the PCT

Source: EPO

23. This fact is particularly noteworthy given that the cita-

tions will be boosted following the publication of the pa-

tents. It should be noted that the citations included in the 

documents filing a patent application request naturally tend 

to include a significant number of self-citations. In any case, 

the very low number of European patents published over the 

period in question (as previously mentioned) for residents in 

Portugal was decisive in the option not to analyse patent ci-

tations due to their being statistically of very little relevance. 

In contrast, priority was given to patent filing requests at a 

European level (European Patent Office), with national data 

being (secondarily) employed (National Industrial Property 

Institute) allowing analysis of variables not available from 

European or international sources.
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Figure IV.34 shows the situation in 2010 with respect to the number of patents applications 
per million inhabitants for the countries under comparison. The particularly low figure achie-
ved by Portugal in 2010 stands out despite the sizable growth seen for the decade in ques-
tion. As such, Portugal is characterised as a country where the number of patent applications 
grew most, but where the level of patenting continues to be a long way behind comparable 
countries. 

Figure IV.35 shows the growth in the number of high-technology patent applications for the 
countries under comparison between 2004 and 201024. Once again, Portugal and the Czech 
Republic stand out as the countries with the highest average annual growth rates for the 
period of study. It should be emphasised that, in the case of Portugal, growth in this area was 
faster than that seen for the total number of patents over the period.
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FIGURE IV.34.
Number of patent applications 

lodged with the EPO per million 
of inhabitants in 2010 for the 

benchmark countries

Source: EUROSTAT (2013)

24. High technology areas are as defined by Eurostat, being 

chosen from within the subdivisions of the International 

Patent Classification (IPC). The areas considered are the 

following: Computers and Automated Office Equipment; 

Genetically Engineered Micro-organisms; Aviation; Commu-

nications Technology; Semiconductors; Lasers.
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Patent applications may be filed by entities in the Business, Higher Education, Government 
and Private Non-Profit sectors as well as individuals. Companies submit the majority of the 
patent applications to the EPO, although a closer look at the way the series has grown over 
time shows that there were several periods of stagnation over the course of the decade. In 
addition, it is worth remembering that the order of magnitude is very low. Higher Education 
saw a significant rise over the period 2002-2004, followed by a period of anaemic growth. 
The Government sector entities showed little effort in this area, and a reduction in their im-
portance in relation to Higher Education. The private NPIs held steady over the period under 
study, registering a continually low level of patent applications, notwithstanding the growth 
over the period 2003-2006 which subsequently relapsed.

Patent applications made by individuals represent a specific case for the sectoral analysis 
here. Obviously, many of the individuals that submitted patent applications are included in 
the sectors mentioned above and it would be of interest to know how they were distributed 
among those sectors. In this context, it can be seen that individuals (as a “sector”) were res-
ponsible for the second largest number of patents as submitted to the EPO over the period of 
study. Universities occupy a central role in patent applications made at a national level (INPI) 
over the decade in question. It is interesting to note that a significant number of Portuguese 
companies prefer to file patent applications internationally (namely at a European level).

Table IV.4 shows the Portuguese entities that made the most patent applications using the 
PCT in 2011; the top four positions are occupied by universities, with the Universidade de 
Aveiro leading the group.
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As noted by Godinho (2009), “over the period of 1980 to 2008, the Lisbon and Tagus Valley 
region held pride of place in patenting. In more recent years, however, a group of adjoining 
regions along the Northern Coast have increased their relative weight.”This statement as re-
lative to applications at national level. This author also highlights the fact that “this change is 
occurring within a period where demand for patents has been picking up since 2000, following 
a prolonged stagnation over the previous two decades”.

The profile of the regional distribution of patents at the NUTS 2 level (through the EPO) sho-
ws some differences between the two halves of the decade. However, Lisbon maintained its 
dominance over the whole period, with faster growth than the other regions (at least over 
the period 2002-2007 where data from EUROSTAT26 is available).

Entities Number
Universidade de Aveiro 18

Universidade do Minho 6

Universidade de Coimbra 4

Universidade de 
Trás-os-Montes e Alto Douro

4

YDREAMS – Informática, S.A. 4

Instituto Politécnico de Leiria 3

Universidade Nova de Lisboa 3

BIOSURFIT, S.A. 2

BODYFEEL – Produtos de Saúde, Lda. 2

CTR, Lda. 2

9.29% 

8.43% 

8.11% 

5.33% 

5.13% 

4.64% 

4.63% 3.92% 3.69% 
3.49% 

43.34% 

Pharmaceutical Products

Fine Chemicals

Biotechnology

Furniture, Games

Civil Engineering

Other Specialised Machinery

Transports

Medical Technologies

Chemical Engineering

Other consumption goods

Others

TABLE IV.4.
Portuguese entities by number of 

patent applications made using 
the PCT in 2011

Regional distribution 
of patent applications

26. Regionalisation of European patents is still an area which 

is undergoing technical refinement and has been the subject 

of pilot studies.

FIGURE IV.36.
Distribution of patents 

applications by technological 
area in 2010 (%)

Source: WIPO (2013)
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Technological area Number of patents granted
Handling 3

Other Consumption Goods 3

Pharmaceutical Products 3

(Organic) Fine Chemicals 3

Measurement Instruments 2

Furniture, Games 2

Heat-based Processes and Equipment 2

Audio-visual Technologies 2

Transports 2

The profile of national patenting activity

Figure IV.36 shows the distribution of patent applications made using the PCT in 2010, origi-
nating in Portugal. The distribution uses the technological areas defined in the IPC (Interna-
tional Patent Classification) and adopted by WIPO.

While the sector “Others” occupies the largest share of Figure IV.36, a significant proportion 
of patents is taken up by the sectors Pharmaceutical Products, Civil Engineering and Fine 
Chemicals.

The distribution of patent applications made using the technological areas defined by the 
OECD (based on data from the EPO) is shown in Figure IV.37. The values are shown relative to 
the total number of applications over the 2000-2008 period. The fact that data is presented 
for the whole period helps improve the consistency of the information.
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of the International Patent 
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FIGURE IV.37.
Number of patent applications 
(lodged with the EPO) by 
technological area over the period 
2000-2008

Source: OCDE (2013)

TABLE IV.5. 
European patents granted to 
residents in 2010 by technological 
area (for areas with a number of 
patents > 1)

Source: EPO
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On this basis there is a particular focus on ICT, Pharmaceuticals, Biotechnology, Medical 
Technology, Renewable Energy and Environmental Management.

On the other hand, the total number of patents granted by the EPO in 2010 was 29. Table 
IV.5 shows the distribution of patents across the technological areas defined in the EPO 
classification.

All the other technological areas either have only one27 or no patents granted in 2010 – al-
though it is always possible that at the time the data was collected (2012) there could still 
have been some patents pending28.

While it would be interesting to see which technological areas are responsible for the most 
patenting activity, it is necessary to treat such data with caution. This is because, to some 
extent, different areas have different tendencies to produce patents, a factor which is uni-
versally shared across countries. As such, to complete the information given above, the tech-
nological specialisation29 indices were calculated, for each technological area in Portugal for 
the two periods, 2000-2004 and 2004-2008, revealing some interesting results regarding 
the specialisation found.

These results suggest that the specialisation profile, based on the number of patent appli-
cations for the different technological areas, could have changed from the first half to the 
second half of the decade. However, the very low number of patents under consideration, 
especially in some of the technological areas, greatly limits the validity of such analysis, whi-
ch it will require a more in depth analysis at a later stage .

The level of collaboration with innovators from other countries on the number of patents filed 
varies for the countries studied. Here, it can be seen in Figure IV.38 that Portugal is among 
those countries that have the highest level of involvement by foreign entities in patent filings. 

To some degree, it can reflect a certain tendency for larger countries to be less collaborative 
in the preparation of patents. On the other hand, it is a fact that some sectors are less incli-
ned to cooperate internationally in the patent preparation process. Thus, the sectoral specia-
lisation profile may also influence the corresponding level of cooperation. In any case, the 
level of international cooperation remained fairly stable for all the countries over the decade 
long period (particularly so in the case of Portugal).

The specialisation profile of the 
country in the European context

International cooperation in the 
benchmark countries

27. The following areas had one patent granted: Chemical En-

gineering; Coatings and Films Technology; Biological Material 

Analysis; Medical Technologies; Motors, Pumps, Turbines; To-

oling Machines; Civil Engineering.

28. No patents were granted in the following areas: Basic Ma-

terials Chemistry; Biotechnology; Environmental Technology; 

Food Chemistry; Macromolecular Chemistry and Polymers; 

Materials and Metallurgy; Micro-structures and Nanotechno-

logy; Basic Communication Processes; Computer Technology; 

Digital Communication; Electrical and Energy Equipment and 

Machines; Management Information Technologies; Semicon-

ductors; Telecommunications; Control Instruments; Optics; 

Mechanical Elements; Other Specialized Machinery; Textile 

and Paper Machinery.

29. The technological specialisation indices were calculated 

as the ratio of the European patent application requests 

made by Portuguese residents, in each technological area, 

to the total number of patent application requests for the 

country relative to the share that the same technological area 

has in the EU27.
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Although less emphasis is placed on trademarks, various authors consider them to be wor-
thwhile indicators for analysing the performance of companies, reflecting the level of inno-
vation activity they exert (Greenhald and Rogers, 2007). Mendonça, Pereira and Godinho 
(2004) highlight the value of trademarks as pertinent indicators, not only for the service sec-
tor, but also for manufacturing industry. Focusing on Portugal, it can be seen that significant 
growth occurred over the decade in question, as can be seen in Figure IV.39.

The data reveal a significant growth in the number of trademark registrations, namely betwe-
en 2002 and the peak in 2007.
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This chapter separated the analysis of scientific production from that relating to technolo-
gical production as they each correspond to different types of production and require dis-
tinct methodologies. Whilst this is the case, the interdependence between scientific and 
technological knowledge should not be forgotten: the results from basic research flow into 
technology, while technological needs of industry act as strong stimuli for the corresponding 
scientific fields (Pavit, 1998). The flows of knowledge generated, be they technological or 
scientific in nature, simultaneously represent inputs and outputs of the research and innova-
tion system: they exhibit links and synergies of varying levels depending on the “density” of 
codified and tacit knowledge in the respective system.

At a more general level, the accumulated knowledge (codified or tacit) plays a key role in the 
R&I system by way of the flows which catalyse the application and circulation of knowledge 
as well as the corresponding interfaces and reciprocal actions among agents, institutions 
and sectors.

Apart from this, accumulated knowledge represents a determining factor in the research and 
innovation potential of a country, in particular with respect to its application and circulation 
(Figure IV.40). This will be the subject of study for the following chapters, where the case of 
Portugal will be contextualised with the set of countries used for comparison.

Codified knowledge as 
part of the circulation 

and exploitation of 
knowledge

FIGURE IV.40.
Knowledge accumulation 
dynamics for innovation INPUTS

KNOWLEDGE

CIRCULATION AND APPLICATION OF KNOWLEDGE

Human Resources

Financial Resources

OUTPUTS

Codified Knowledge
(Scientific and Technological)
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Out of the group of countries being studied, Portugal registered the highest rate of growth in 
scientific production over the period 2000-2010. In terms of world share, and relative to the 
EU 27, Portugal was placed 15th in 2010, having risen one position over a period of 10 years. 
For the group of countries studied, Portugal was placed 9th both in terms of world share and 
in terms of production volume adjusted for population size; Portugal was also placed 9th in 
terms of productivity. As such, it can be seen that despite the significant growth observed, 
Portugal continues to be placed at a level below its potential (namely if we consider the fa-
vourable position of Portugal in terms of FTE researchers). The level of patents continues to 
be particularly low compared with the European average; this is in spite of the recent growth 
seen which has had to contend with the low initial level at the start of the century.

The number of publications involving international collaboration tripled between 2000 and 
2010, while collaboration was mainly concentrated among a small group of countries, na-
mely the United Kingdom, the USA, Spain, France, Germany, Italy, the Netherlands, Brazil, 
Belgium and Sweden. With the exception of the Czech Republic, the comparison group as a 
whole, and the small countries in particular, increased their level of publications involving 
international cooperation.

Between 2000 and 2010 the most significant change in the structure of Portuguese scien-
tific production by area saw Medical and Health Sciences rising to first place when ranked 
by the number of publications. Within this area, Pharmacology and Pharmacy was the field 
with most publications and the Respiratory System was the field with the highest AAGR 
between 2005 and 2010. Exact Sciences occupy second place, where Physical Chemistry 
is the field with the highest number of publications and Mathematics delivered the fastest 
growth (AAGR) between 2005 and 2010. In third place comes Engineering and Technology 
with most publications in the field of Materials Science – Multidisciplinary and the highest 
level of growth (AAGR) between 2005 and 2010 in Civil Engineering. Fourth place is oc-
cupied by Natural Sciences (excluding Exact Sciences), where most publications are to be 
found in Environmental Sciences and the fastest growth (AAGR) was observed in Biology 
for the period 2005-2010. Agricultural Sciences follow, with most publications in the area 
of Food Science and Technology and the highest AAGR over 2005-2010 in Agriculture 
-Multidisciplinary. In penultimate position are the Social Sciences, with most publications 
in the area of Economics and the fastest growth (AAGR) for the 2005-2010 period in Ope-
rations Research & Management Science. In last place are the Humanities, which have a 
comparatively small number of publications, as is to be expected due to the nature of the 
information sources.

The profile of the structure of Portuguese scientific production by NUTS 2 is diversified, with 
each region contributing in a specific way to the national production. This as it may be, if we 
look at the field with the most publications in each region we can see some revealing facts: in 
the North, the main field is Materials Science - Multidisciplinary; in the Centre and in Lisbon, 
it is Electrical and Electronic Engineering; in the Alentejo, it is Environmental Sciences; in the 
Algarve and Azores, it is Marine and Freshwater Biology; and lastly in Madeira it is Applied 
Physics. Looking only at the top ten fields by number of publications for each region shows 
that the North and Lisbon are stronger in Engineering fields; the Centre and Madeira excel 
in Exact Sciences; and the Alentejo, Algarve and Azores are focused on Natural Sciences 
(excluding Exact Sciences).

Conclusions
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An analysis of the number of publications by researcher (measured using FTE over all fields 
of science), for the set of countries used for comparison, shows that Portugal stands out 
in Chemical Engineering, Materials Science, Operations Research & Management Science, 
Environmental Sciences, Chemistry, Energy and Engineering.

Using the scientific specialisation index to uncover competitive advantage over the period 
2000-2010, Portugal showed a high degree of specialisation in those fields of science linked 
to the Sea. While the degree of specialisation of scientific production dropped in the second 
half of the decade, areas such as Fisheries, Marine & Freshwater Biology, Oceanography and 
Ocean Engineering increased their importance over the same period. It is also important to 
note that Food Science, Agricultural Sciences, and Biotechnology, as well as Environmental 
Sciences and Biology are important areas (namely for national clusters). Bringing together 
the most specialised areas by theme points to groupings that correspond to clusters of a 
technological or economic nature related to the Sea, Biotechnology, Manufacturing, Civil 
Engineering, Transports and Materials.

Those areas which stand out for the impact produced by Portuguese scientific production 
include Space Science, Physics, Agricultural Sciences, Plant and Animal Sciences, Neuros-
ciences and Clinical Medicine, which all have an impact above the world average. However, 
when looking at the h-index, Portugal does not reach the top position for any of the 27 
scientific fields covered.

A significant rise in the number of patent applications made by Portuguese residents to the 
EPO has been observed for the period 2000-2009, which subsequently decreased in 2010 
and 2011. At the same time, the number of patent applications made under the PCT mirrored 
the pattern shown by requests filed with the EPO, with the latter showing increased activity 
after 2007. Ranking countries by the number of applications under the PCT shows that Por-
tugal rose from 46th position in 2000 to 40th in 2011. For the set of countries under com-
parison, Portugal was in second place when ranked on the growth of number of EPO patent 
requests. However, such growth was not enough to significantly raise the level of patenting 
activity from its very low base.

By 2010 Portugal still displayed a low level of patent filing activity in high-technology areas, 
even though it was the country where this indicator grew most for the countries studied. 
The very low level of patenting with international collaboration that existed at the start of 
the decade also meant that the significant growth over the period in such applications was 
not able to raise the level meaningfully. In addition, the natural dominance of companies in 
submitting patents was a constant theme visible over the decade, while a significant rise in 
applications coming from the Higher Education sector should not be overlooked. 

Using the International Patent Classification to analyse the division of patent applications by 
technological areas highlighted Pharmaceutical Products, Civil Engineering and Fine Chemi-
cals in 2010. Looking at the distribution of all patent applications (made to the EPO) over 
the different technological areas for the period 2000-2008 showed high levels of activity in 
the areas of ICT, Pharmaceutical Products, Biotechnology, Medical Technologies, Renewable 
Energies and Environmental Management.
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The total number of patents granted by the EPO has been very low, where, for example, 
only four technological areas were granted more than two patents in 2010: Fine Chemicals, 
Pharmaceutical Products, Handling and Other Consumption Goods. For the group of coun-
tries under analysis, Portugal stands out as having the largest share of patents made with 
international collaboration and submitted under the PCT. However this fact refers to a very 
low number of patents overall, which somewhat detracts from its relevance. 
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This chapter will analyse the way that knowledge circulates through the system actors, iden-
tifying patterns of cooperation and intermediation functions. To this end, a mapping was 
made showing the main entities with specific roles in the intermediation process between 
the production and economic exploitation of knowledge. This mapping describes the role 
played by knowledge brokers by looking at their functions in the system and analysing their 
collaborative patterns using data from participation in national1,2  and international3  coope-
rative R&D projects.

It is possible to find a number of different actors operating in the national research and inno-
vation system, including, but not limited to, those that fall in between knowledge production 
and companies (Figure V.1). As we shall see, this action takes on diverse forms depending on 
the type of institution, its mission, its technological capability and the sector or region where 
it is located. In addition, it is influenced by the incentives included in public policy instru-
ments, as is the case with co-promoted projects and mobilisation projects under the NSRF, 
the FCT’s programmes supporting research, or the 7th Framework Programme for Research, 
Development and Innovation (FP7).

We underline the three components that seem to us to be the most important in the knowledge 
circulation process, while also outlining the limits of the analysis developed in this chapter:

1. The nature of the knowledge transferred – not all knowledge can be codified in the 
form of patents or academic articles. Much of that knowledge circulates with the peo-
ple in whom it resides. As such, the economic exploitation and utilization of knowled-
ge depends on the “technological base” of a particular region or company, or in other 
words, its capacity to absorb, develop and apply that knowledge (Nelson & Winter, 
1982; Adler, 1989; Cohen & Levinthal, 1990; Godinho, 2003; Laranja, 2007). This chap-

Circulation of scientific knowledge

Space of interaction
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Knowledge
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Transformation
of Knowledge
into Product
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“Competitiveness
and Technology Hubs”
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FIGURE V.1.
The circulation of scientific-based 
knowledge

1. Projects financed by the NSRF between 2007 and 2012, 

including Mobilising Projects as part of the Strategies for Col-

lective Efficiency.

2. Projects funded by the FCT between 2004 and 2011. Data 

from the Scientific Research and Technological Development 

(“IC&DT”) Projects Database.

3. Projects funded as part of the 7th Framework Programme 

for RTD from the European Commission, Cooperation Pro-

gramme 2007-2012.
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Identification and 
characterisation 

of the actors within 
the knowledge 

circulation space
The different types 

of intermediation in 

the innovation and knowledge 
production process

4. Among others: innovative milieu (Aydalot, 1998; Maillat, 

1995), the industrial district (Becattini, 1990), the technolo-

gical district (Pecquer, 1989; Storper, 1992), learning regions 

(Florida, 1995) or the Regional Systems of Innovation (Iam-

marino, 2005; Asheim and Gertler, 2005).

ter focuses on the functions of those actors which specialise in the intermediation or 
transfer of knowledge. We also present data showing the mobility of doctorate holders 
providing an important proxy for gauging the ability of national companies to absorb 
technology; as well as looking at collaboration in codified knowledge production using 
data on the number of co-authored scientific articles related to specific indicators of 
knowledge circulation;

2. The placement of actors in the intermediation process – the activities of the institu-
tions that take part in the intermediation process are focused on knowledge that can 
be exploited by companies. As such, their place in the market for technological know-
ledge is based on two defining elements: the level of the technological requirements in 
the target sectors (companies) and the ability to develop, absorb and transmit the kno-
wledge from the technology producing sectors (Egreja, 2003: p.250). Analysing both 
the functions of the different types of institutions and data from participation in the 
types of projects referred to above, allows us to form a picture of these entities within 
the knowledge circulation arena and gain an overview of the relationship between the 
scientific and innovation system. The analysis in this chapter does not seek to evaluate 
the efficiency or efficacy of the actions of the different actors in their specific roles; the 
objective here is merely to confirm the existence or potential for knowledge circulation 
and specialists whose job it is to encourage it;

3. The territorial element of the innovation and scientific production process – the im-
portance of the territorial element is widely recognised in the academic literature, 
which identifies distinct models of spatial organization4. This study cannot afford to 
ignore the existing national examples of attempts to maximise systemic interaction, at 
differing local levels, as for example with science and technology hubs or clusters, or 
technology parks. However, here they are treated as merely functional elements, with 
the focus on the activities which are identified and developed internally, designed to 
encourage collaboration among members.

An intermediary can be defined as an organisation that takes part in the intermediation of 
science and technology and innovation, providing information regarding potential partners, 
mediating knowledge transactions between two or more parties, mediating relationships 
between organisations that already collaborate, and helping with advisory services, financing 
and support for the output of these collaborations. 

However, intermediary entities establish relationships that go beyond resolving individual 
problems, creating long-term associations based on a trust established with the customer 
(those applying the knowledge), by gaining an understanding of their key competencies 
so as to be able to respond to their current and future technical needs. Intermediaries also 
provide services on a one-to-one basis, or in other words, services where they do not act as 
brokers but rather as providers, namely in activities such as technical training, pre-market 
technology tests, contract research, among others. 

According to Howels (2006: p. 716-17), this activity can be categorised within the following 
classes of activity and analysis:

i. Technology transfer and diffusion: this was allegedly the area that started to shape 
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the work regarding the role of the so-called change agents in increasing the speed of 
knowledge diffusion and the assimilation of new products and services by the market. 
Technology diffusion also includes support for the decision process for adopting a 
technology, the definition of parameters and the development of specifications and 
the evaluation of technology after having been commercialised. Technology transfer 
includes identifying partners, support in adapting technology to be transferred, as 
well as selecting the suppliers for technological development and contract negotiation;

ii. Innovation management: focuses on intermediary organisations and their role in 
transferring knowledge between people, organisations and industries. It is a process 
that goes beyond the linking together of entities. It can work as a knowledge reposi-
tory: a work in progress and under development helping provide solutions that are, in 
reality, new combinations of existing ideas;

iii. Innovation systems and networks: the specialised literature in this area recognises 
various types of intermediaries:- “intermediary companies” help develop specialised 
solutions that exist in the market, adapting them to the needs of each individual client 
(Stankiewicz, 1995); “bridging institutions” help connect different actors within a te-
chnology system (Stankiewicz, 1995); “innovation communities” identify a group of 
organizations that help to connect and transform relations in a network or innovation 
system. These entities can be public or private and are frequently known as “supers-
tructure organisations”, acting to provide public goods to their members and helping 
to coordinate the flow of information to the substructure (the companies that actually 
produce the innovation). These organisations can be public or private (Lynn et al., 
1996); brokers operating as organisations that supply services to ease the process of 
innovation, such as technical training, support for innovation management, patent 
management, etc.

It is within this context (while at the same time considering the composition of the research 
and innovation system) that we map out and organise the organisations that exist within the 
knowledge intermediation space and support the circulation of knowledge in Portugal into 
five major groups:

1. Knowledge transfer entities, offices or units;

2. Interface institutions with in-house R&D;

3. Technology centres;

4. Clusters and “Competitiveness and Technology Hubs”; 

5. Technology parks.
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Figure V.2 does not intend to illustrate the functioning of the national innovation system, but it 
does show the relative position of each of these groups of actors with respect to the production 
and exploitation of scientific and technological knowledge, based on an analysis of the func-
tions of the entities specified, in the previously identified knowledge circulation space.

The different brokerage roles carried out by the key actors in the knowledge circulation space 
also correspond to different objectives and target groups in the realm of private companies. 
In what follows we take a careful look at the characteristics of each type of intermediation 
that occurs in each of the five groups of entities identified.

Knowledge transfer entities, offices or units are characterised by their direct relationship 
with the knowledge producers, being for the most part integrated into higher education 
institutions. They focus their activity on the process of searching out and identifying ways to 
apply knowledge by support for the creation of technology based spin-offs and exploitation 
of intellectual property.

In being part of university structures and by working to find market solutions for the know-
ledge produced there, knowledge transfer entities, offices or units work as generic interme-
diaries between the research developed and the small and medium sized companies. These 
companies are more likely to be based on technology and include start-ups which are better 
prepared to receive research directly from universities (Figure V.3). These organizations are 
close to the discovery or invention process of higher education institutions and, because of 
this, are well positioned to mediate and encourage the relationship between university R&D 
structures and the business world. There were 17 units identified, hosted in 5 higher educa-
tion institutions in the North, 3 in the region of Lisbon, 4 in the Centre, 3 in the Alentejo, 1 in 
the Algarve and 1 in Madeira. It is noteworthy that the Fundação Gaspar Frutuoso was recen-
tly launched in the Azores, whose statutes indicate that its objective is to support scientific 
research and technological development activities in close contact with the Universidade 
dos Açores. However, no reference is made to other functions more in-line with technology 
transfer, help with launching start-ups or innovation in general, and for this reason it is not 
included in Table V.1. In any case, this was the only reference found to an entity in some way 
connected to the support of knowledge circulation activities in the region.

Knowledge
Production

Knowledge
Exploitation1 22 3

4

5

Knowledge circulation space

1- Knowledge transfer bodies, offices or units
2- Interface Institutions with in-house R&D in specific areas
3- Technology centres
4- Clusters and “Competitiveness and Technology Hubs”
5- Technology parks

FIGURE V.2.
The knowledge 

circulation space

Knowledge transfer entities, 
offices or units



181

Knowledge Circulation

The Polytechnic Institutes (“Institutos Politécnicos”) also promote entrepreneurship and te-
chnology transfer through their R&D centres (as for example in the case of Castelo Branco), 
research support offices, projects, communication and entrepreneurship, directly through 
their Technology Schools (Bragança, Cávado e Ave, Guarda, Lisbon, Santarém, Viseu) or 
specifically through partnerships with technology parks and local business incubators (for 
example, in Coimbra). They have a strong regional and local presence and a particular focus 
on activities in support of entrepreneurship and the creation of new companies. Detailed 
studies and data collection are necessary regarding the activities and impact of the Polytech-
nic Institutes and universities in the knowledge circulation process.

Science Producers
Transfer
Offices

Tech. SMEs.DIFFUSION

FIGURE V.3.
Intermediation process of the 
Knowledge Transfer Entities, 
Offices or Units (Type 1)

TABLE V.1.
Identified Knowledge Transfer 
Entities, Offices or Units 

NUT 2 Name

North TECMinho – Universidade do Minho

UPIN – Universidade do Porto Innovation

GAPI-OTIC of Universidade de Trás-os-Montes e Alto Douro

Technology Transfer Office of Instituto Politécnico do Porto

Technology, Innovation and Knowledge Transfer Office of Instituto Politécnico de 
Viana do Castelo

Lisbon TT-IST – Technology Transfer Office of Instituto Superior Técnico Unit 

OTIC.IPP – Entrepreneurship and Technology Transfer Unit – Sciences and Technol-
ogy Faculty of Universidade Nova de Lisboa

UAII&DE – IPS – Research, Development, Innovation and Entrepreneurship Support 
Unit of Instituto Politécnico de Setúbal

Centre UATEC – Technology Transfer Unit of Universidade de Aveiro

GAAPI – Research Projects Support Office of Universidade da Beira Interior

Centre for Transfer and Valorization of Knowledge – Instituto Politécnico de Leiria

Technology and Knowledge Transfer Office of Instituto Politécnico de Tomar

Alentejo Luís de Molina Foundation of Universidade de Évora

Knowledge Transfer Centre of Instituto Politécnico de Beja

C3I – Interdisciplinary Coordination for Research and Innovation of Instituto Politéc-
nico de Portalegre

Algarve CRIA – Division for Entrepreneurship and Technology Transfer of Universidade do 
Algarve

Madeira Technology and Knowledge Transfer Office of Universidade da Madeira
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The interface institutions, producers of R&D, are entities which work to accelerate the pro-
cess of introducing new technologies into industrial processes, being notable for carrying 
out in-house research and development. Their role starts with knowledge production and 
can extend to its exploitation, or in other words, they can adopt a position as knowledge in-
termediaries or simultaneously act as both producers and users of knowledge. These entities 
are frequently supported by industry, maintaining a close relationship. In some cases they 
promote the creation of new technology based companies (start-ups).

The partners of interface institutions with in-house R&D units tend to be private companies 
(mainly medium and large sized companies) and public organizations (including universi-
ties). They are primarily focused on bringing together the necessary skills for the develop-
ment of high-technology products and processes and knowledge production. As actors in the 
knowledge circulation space they find themselves in an intermediary role, placed between 
the producers and users of knowledge, taking on the organization and direction of the kno-
wledge produced in a close-knit symbiosis with those actors that are more directly involved 
in a particular value-chain (Figure V.4).

As Table V.2 shows, these institutions are mainly found in the Lisbon (5), North(6) and Centre 
(5) regions, with one more in the Azores and two which are present in more than one region, 
with sites located in the three regions where the interface institutions are most commonly 
located. While a significant number of the institutions are, by nature, multidisciplinary, analy-
sing the scientific area of activity shows the prominence of Engineering and Technology (8), 
followed by Natural Sciences (5) and Medical and Health Sciences (2), and another 4 institu-
tions where it was not possible to identify a main scientific area.

Science Producers
Interface

institutions
High technology
-intensity R&D

High-tech 
companies

Spin-Offs

Interface institutions 
with in-house R&D

FIGURE V.4.
Intermediation process for the 

Interface Institutions with 
in-house R&D (Type 2)
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Technology centres are entities “focused on specific industrial sectors, with the primary ob-
jective of supplying technological and technical support to the companies in the sector, 
by way of activities such as the introduction of new technologies, quality certification and 
control, training and information regarding those technologies which are applicable to the 
respective sector”5. Their approach is directly linked to specific industrial sectors, with a 
strong focus on technological and technical support, applied research and experimental de-
velopment.

Technology centres are a heterogeneous group, with services, in-house institutional capacity 
and their size all very much dependent on the sector and on the ability to adapt and moder-
nize over the last few years, namely with respect to its relationship with R&D. For the most 
part they are entities with a direct interaction to the national business sector, and in parti-
cular small and medium-sized low-technology companies. Because of this, they have mainly 
collaborated on incremental research/experimental development (process improvements), 
being very different in their ability to foster in-house R&D as well as providing support for 
organisational change.

TABLE V.2.
Interface Institutions 
with in-house R&D

Technology centres

5. First National Meeting on Technological Infrastructures – 

Ministry for Education – INETI (1996).

NUT 2 Name

Multi-
region INESC Holding & Subsidiaries - Institute for Systems and Computer Engineering

IT – Telecommunications Institute

North INEGI – The Mechanical Engineering and Industrial Management Institute

CCG/ZGDV – Centre for Graphics Computation

Fraunhofer Research Centre for Assistive Information and Communication Solutions

AESBUC – The Association of the Biotechnology School of Universidade Católica

ICTPOL – Polymer S&T Institute

IDITE Minho – Minho Institute for Technological Innovation and Development

Lisbon LNEG - National Laboratory for Energy and Geology

CENI – Centre for Integrating and Innovating Processes, R&D Association

IBET – Institute for Experimental Technology in Biology

UNINOVA – Institute for the Development of New Technologies

ICAT – Institute for Applied Science and Technology of the Science Faculty at Uni-
versidade de Lisboa

Centre IPN – Pedro Nunes Institute 

IDIT – Technological Innovation and Development Institute

CBE – Centre for Biomass Energy

AIBILI – Association for Innovation and Biomedical Research on Light

RAIZ – Forestry and Paper Research Institute

Azores INOVA – Azores Institute for Technological Innovation
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Out of the 11 technology centres identified, 5 are located in the North and 4 in the Centre, 
with the others in the Alentejo and Lisbon. 

Within the context of the NSRF driven Collective Efficiency Strategies6, this type of organisa-
tion is divided amongst “Other Clusters” (thematic and regionalised) and “Competitiveness 
and Technology Hubs” (thematic and with national coverage), both of which are classed as 
clusters. The members of the cluster include entities with competences in all phases of the 
knowledge circulation process (direct circulation), from production to exploitation, from a 
collective efficiency perspective. 

On the other hand, both their role in creating geographical clusters and their role in pro-
viding support activities and networking makes them important actors in the circulation 
of tacit knowledge and influencing behavioural cultures towards technology. However, the 
cluster’s activities are not completely insular and it is often the case that its members will be 
cooperative with institutions outside of the cluster.

FIGURE V.5.
Intermediation process for the 

Technology Centres (Type 3)

TABLE V.3.
Identified Technology Centres

“Competitiveness and Technology 
Hubs” and Clusters

6. The Collective Efficiency Strategies are public policy me-

asures for promoting clusters within business sectors and 

within research and innovation. They are based on an open 

innovation platform designed to promote collaboration wi-

thin the ecosystem of the target cluster. These strategies are 

being implemented and financed under the 2007-2013 NSRF.

NUT 2 Name

North CATIM – Centre for Technical Support to the Metalwork Industry

CITEVE – Technology Centre for the Textile and Clothing Industry of Portugal

CTCOR – Cork Technology Centre 

CTCP – Portuguese Footwear Technology Centre

CEIIA – Centre for Excellence and Innovation in the Automotive Industry

Lisbon CPD – Design Centre of Portugal

Centre CENTIMFE – Technology Centre for the Moulds, Special Tools and Plastics Industry

CTCV – Ceramics and Glass Technology Centre

CTIC – Leather Technology Centre

CATAA – Centre for Agriculture and Food Product Technical Support 

Alentejo CEVALOR – Technology Centre for Portuguese Natural Stone

Science Producers
Technology Centres

Incremental R&D
SMEs



185

Knowledge Circulation

As can be seen in Table V.4, the Natural Stone cluster aside, the “Competitiveness and Tech-
nology Hubs” and clusters are located in the North (9) and the Centre (10).

FIGURE V.6.
“Competitiveness and Technology 
Hubs” and clusters (Type 4)

TABLE V.4.
Identified “Competitiveness and 
Technology Hubs” and Clusters

Universities
(Producers)

Technology Centres
or Interface Units

(Producers)

Facilitators
(Collective Efficiency Strategy)

THEMATIC CLUSTER

Companies
(Users)

NUT 2 Name

North PIEP Association – Innovation in Polymer Engineering Hub

Health Competitiveness Hub 

Fashion Competitiveness Hub

Agro-industrial Technology and Competitiveness Hub: food products, health and 
sustainability – Portugal Foods

Technology and Competitiveness Hub for the Mobility Industry

Production Technology Hub – PRODUTECH

Portuguese Furniture Business Cluster

ADDICT - Cluster of Creative Industries in the North

OCEANO XXI –  Knowledge and Economy of the Sea Cluster

Centre EnergyIN – Energy Competitiveness and Technology Hub

Forestry based Industries Competitiveness and Technology Hub

Engineering and Tooling Competitiveness and Technology Hub

Refining, Petrochemical and Industrial Chemistry Industries Competitiveness and 
Technology Hub

Information, Communication and Electronic Technologies Hub – TICE.PT

Tourism 2015 – Tourism Competitiveness and Technology Hub

Sustainable Habitat Cluster

InovCluster – Agro-industrialCluster for the Centre

Agro-industrial Cluster of Ribatejo

ADVID – Wine Cluster of the Demarcated Douro Region 

Alentejo ValorPedra – Natural Stone Cluster
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Technology parks are based on the concept of geographical clustering and can include entities 
which cover all aspects of the innovation process, from production to exploitation, and nor-
mally do not focus on a specific theme. They facilitate the access to infrastructure and associa-
ted services, with the objective of creating economic externalities based on physical proximity. 
Their work helps support the incubation of new technology based companies (Figure V.7).

Technology parks distinguish themselves from clusters by the fact that they do not have a 
thematic strategy that guides and orientates their work. Knowledge circulation in technology 
parks is driven by the existence of a select set of services within a tight physical proximity 
which are overseen by an infrastructure manager.

The 14 Technology Parks are split over the regions of the country as follows: Lisbon (4), North 
(3), Centre (4), Alentejo (1), Algarve (1), Madeira (1) (Table V.5).

Universities
(Producers)

Technology Centres 
or Interface Institutions

(Producers)

Start-ups
(Users)

TECHNOLOGY PARK

Companies
(Users)

Facilitators
(Management of infrastructures

and technological entrepreneurship)

Technology parks

FIGURE V.7.
Technology Parks (Type 5)

TABLE V.5.
Identified 

Technology Parks

NUT 2 Nome

North TecMaia

Avepark

UPTEC – S&T Park of Universidade do Porto

Centre ParkUrbis

Tecnopolo Coimbra

Tagus Valley

BIOCANT - Biotechnology Technology Transfer Association

Lisbon Madan Park

Lispólis

Taguspark

PTM/A - Mutela

Alentejo Sines Tecnopolo – Vasco de Gama Business Incubator for Technology Based Firms

Algarve Algarve STP – The Algarve S&T Park 

Madeira Madeira Tecnopolo
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The National Research and Innovation System is made up of all types of in-
termediation actors that are potentially needed to circulate knowledge; some 
are closer to universities and R&D centres (knowledge producers), others to 
companies (knowledge users), and some types cover both, such as clusters or 
technology parks.

Not all knowledge can be recorded in the form of patents or academic articles because it is 
based on the intellectual capital of each individual and/or organization, circulating with the 
people in whom it resides, within and between organizations (Amin & Cohendet, 2004). In 
this respect indicators are necessary to measure the existence of the correct conditions for 
knowledge to circulate, even when it is not codified. The Doctoral Mobility Indicator seeks 
to measure this tacit circulation of knowledge, whilst also allowing us to gauge the inherent 
ability of companies to absorb knowledge and create innovation.

The most recent data (2009) show Portugal’s doctorate holders to be well internationali-
sed in Europe (Figure V.9), slightly ahead of the countries used for comparison (benchmark 
countries) and with a rate of international mobility in-line with the others (Figure V.8).
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2010.
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The discrepancies with other countries become more obvious in the professional occupation 
sector (employment). Portugal has more than 80% of its doctorate holders employed within 
the Higher Education sector. At the same time, it is the country with the lowest percentage 
of PhD holders employed in the Business sector (Figure V.10), which results in poor direct 
circulation of knowledge between the doctorate holder/researcher and companies.
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The Funding Programme for R&D Projects run by the Fundação para a Ciência e a Tecnolo-
gia (FCT) of the Ministry for Education and Science is the main national mechanism driving 
scientific production, or in other words, the first phase in the linear innovation model. It is as 
such important to understand how companies are involved in the production process along 
with the type of actors and the areas of activity.

The most recent data covering FCT funded projects (2004-2010) shows only minimal colla-
boration between companies and the other actors in the national research and innovation 
system. In point of fact companies receive on average less than 1% of the total competition 
funding (Figure V.11) in each year. Only 2005 stands out, where this percentage reached 5%, 
and even then this does not reflect an increase in the total amount received by companies 
but rather a cyclical reduction in the amount of funding, causing the percentage attributed 
to companies to rise. Within this universe, those companies receiving most funding are to be 
found in IT and computing related areas: Computer Engineering, Electrical Engineering and 
GRID computing (Figure V.12).

Table V.6 shows the list of the top 10 companies by FCT funding which together repre-
sent 62% of the total amount of funding from this agency for the business sector (over 
the period 2004-2011). Only one company received more than 267 thousand euros over 
the eight year period, showing the low level of interest that companies have for parti-
cipating in the funding mechanisms of the main funding body of the scientific system. 
Two of the companies on the list are also founding bodies of two higher education ins-
titutions: IADE and Universidade Atlântica (EIA). 

2004 2005 2006 2007 2008 2009 2010 2011 

% 0.52% 5.14% 0.32% 0.00% 0.68% 0.79% 0.52% 0.00% 

FCT funding 
for companies

460,525.62€ 497,828.05€  579,461.93€ 0.00€  1,413,834.00€ 927,525.75€  398,792.80€  0.00€ 

Number of 
companies funded

14 6 26 30 31 15 
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400,000 €
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1,000,000 €
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Companies collaborating 
nationally in the FCT 
programmes/competitions

FIGURE V.11.   
Company funding as a percentage 
of total RTD FCT funding, per Call 
year (2004-2011)

Source: OFCT_SIG (IC&DT projects database 

27/11/2012)
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TABLE V.6.
Top 10 companies by amount of 

FCT funding (2004-2011) (euros)

Source: FCT-SIG (RTD Projects database

27/ 11/2012).

Top 10 companies by FCT funding (62%)

Critical Software, SA (CS) 914,840.52

MULTICERT - Serviços de Certificação Electrónica S.A. (MULTICERT) 266,700.00

ISA - Intelligent Sensing Anywhere, SA (ISA) 265,276.80

Meticube - Sistema de Informação, Comunicação e Multimedia Lda. (MTCB) 211,560.00

Quinta do Lorde - Promoção e Exploração de Empreendimentos Desportivos 

e Turísticos, S.A. (Quinta do Lorde S.A.)
199,261.05

Instituto de Artes Visuais, Design e Marketing, SA (IADE) 185,491.00

EIA - Ensino, Investigação e Administração, SA (EIA) 176,496.73

Critical Manufacturing, SA (CMF) 141,533.48

Lifewizz Lda (LW) 141,000.00

ECBIO, Investigação e Desenvolvimento em Biotecnologia, S.A. (ECBIO) 135,150.00

Notwithstanding the limited level of participation (both in terms of the number and 
money disbursed) by companies in all the FCT funding mechanisms, it can be seen that 
significantly more companies participate in the transnational mechanisms, where the 
FCT acts alongside its European counterparts. Projects which are funded by actions such 
as the Joint Technology Initiatives (ENIAC – nano-electronics; ARTEMIS – embedded 
systems), the Joint Programming Initiatives (Ambient Assisted Living) or ERA-NETs (HY-
-CO, Pathegenomics, IWR) register higher participation rates than the regular national 
FCT calls (Figure V.12).

The transnational space enhances the participation of companies in FCT funded 
R&D projects.
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The System of Financial Incentives for Research and Technological Development for companies 
(SI I&DT), part of the NSRF, encourages individual and networked RTD. Two types of incentives 
exist for promoting networked RTD that envisage collaboration between entities of the Public 
Research System and companies as being a central factor: co-promoted projects and mobili-
sation projects. In both cases the objective is to foster economic development strategies by 
employing ideas of systemic innovation, relying on collaboration between producers, interme-
diaries and users of knowledge. 
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FIGURE V.13.
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Source: COMPETE, RTD Funding Mechanism 

– Co-promoted Projects, Mobilisation Projects 

and Simplified Projects 2012
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Analysis of the relationship 
between the research and 
innovation system actors

7. As appears in the Call for Applications on the COMPETE site 

–http://www.pofc.qren.pt/concursos/concursos-abertos/en-

tity/aviso-para-apresentacao-de-candidaturas-no-o8si2012--

-iedt-projecto-em-co-promocao--fase-ii??fromlist=1 (1 Febru-

ary 2013). 

Looking at the breakdown of the participations in the SI I&DT by different types of entity 
shows that companies represent the majority (66%) – this is because the programme is 
designed to engage and develop companies. However, other entities are also present, either 
as knowledge producers or brokers, representing around 34% (Figure V.13), a level which is 
significantly higher than that visible in the FCT managed RTD funding mechanism.

In analysing the circulation of knowledge we are presupposing that its production and use 
occurs in a network. A knowledge network is: “a set of nodes – which can represent know-
ledge elements, repositories and/or agents that search for, transmit and create knowledge 
– that are interconnected by relationships that enable and constrain the acquisition, transfer 
and creation of knowledge” (Phelps et al., 2012).

In this section we map out the positioning, centrality and strength of the relationships be-
tween the participating entities in the co-promoted and mobilising projects of the NSRF SI 
I&DT Programme between 2007 and 2012, using network analysis based on software desig-
ned for this purpose.

There are three characteristics of network analysis that stand out as being of central impor-
tance and which benefit from being defined so as to help the reader in the text that follows.

1. Degree/Centrality: An actor with a high degree of centrality is an active element 
in the network and/or is frequently a conduit or central point in the network. This 
characteristic is measured by the number of ties the actor has, representing more 
or less intensity of the activity in the relationship. In the analysis that follows, we 
consider that a tie is “strong” when it reoccurs, or in other words when a relationship 
is repeated between two actors on the network;

1. Intermediation: An actor with a high level of intermediation generally holds a position 
of power or prevalence in the network; it represents a single point of failure, or in other 
words, if we were to remove it from the network we would cut the ties between various 
components; it is highly influential of what happens in the network; it is an indicator of 
the gatekeeping potential for a network actor;

2. Proximity: an actor with a high degree of proximity is able to quickly gain access to 
other network actors; they are close to other actors; they have good visibility of the 
network activity. 

Co-promoted projects

Co-promoted projects “are RTD projects carried out in partnership between different compa-
nies or between companies and SCTN (National Scientific and Technological System) entities. 
Led by companies, they cover activities relating to intellectual or industrial research and/or 
experimental development leading to the creation of new products, processes or systems or 
to the introduction of significant improvements in existing products, processes or systems”7.
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Looking at the universe analysed shows us that between 2007 and 2012 there were 522 enti-
ties part of the NSRF SI I&DT, which established 852 collaborative relationships between each 
other, 95 (11.15%) of which are considered to be “strong”, or in other words reflect repeated 
collaboration between the same two actors (Table V.7).

Two types of intermediary entities were particularly evident for the co-promoted projects: 
Technology Centres (8) and Interface Institutions with in-house R&D (24), corresponding 
to the types previously described (Table V.8). It should be noted that these types of entities 
are on average more likely to create relationships (12.38 and 12.17 ties respectively), closely 
followed by the group of knowledge producers (10.59 ties created on average per entity). 
Companies, however, only managed 1.76 ties on average per entity; this is a good indicator 
that companies use this instrument to search out research and innovation solutions in a 
collaborative effort with non-business entities.

Given the scale of the system, the fact that close to 20% of all entities are knowledge pro-
ducers or intermediary entities (83 in total) (over all co-promoted projects) is important for 
a programme which is centred on companies. It is, as such, a good indicator that the innova-
tion system has a good coverage of the different types of actors.

TABLE V.7
General descriptive statistics 
for the network of co-promoted 
projects (NSRF SI I&DT) 2007-2012

TABLE V.8
Descriptive statistics, by type of 
entity, for the network of co-pro-
moted projects (NSRF SI I&DT) 
2007-2012

Number of entities in the network 522

Number of network ties 852

Number of strong ties (> 1 relationship/project between the same two entities) 95

% strong ties (> 1 relationship/project between the same two entities) 11.15%

  Producers Users
Technology 

Centres

Interface 

Institu-

tions

Number of entities 51 439 8 24

% of entities in the network 9.77% 84.10% 1.53% 4.60%

Number of ties established by the 

entities with entities of another type
540 773 99 292

% of ties established by the entities 31.69% 45.36% 5.81% 17.14%

Average number of ties per entity 10.59 1.76 12.38 12.17
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TABLE V.9.
Number and weight of the 

relationships for all the ties 
established between entities of 

different types – co-promoted 
projects (NSRF SI I&DT), 2007-

2012

Table V.9 shows that out of all the different types of relationships between different enti-
ties, the majority of relationships are between producers and users (54%). This indicator 
accounts for the fact that the process of knowledge circulation for the universe of entities 
which participate in the Co-promoted Projects of the NSRF SI I&DT mainly reflects a direct 
relationship between knowledge producers and users. More specifically, most collaboration 
occurs between companies and universities (their departments), or between companies and 
research centres or laboratories (461 ties), followed by relationships between users and in-
terface institutions with 231 ties, and between users and technology centres (81 ties created).

For the Co-promoted projects of the NSRF SI I&DT, knowledge circulation mos-
tly occurs directly between producers (universities, or their departments and 
institutes) and users (companies).

Figure V.14 isolates the relationships between companies (users) and the technology centres 
and interface institutions (intermediaries). The picture we get is that in these types of pro-
jects interface institutions assume a stronger position over technology centres, given that 
the companies establish more numerous and stronger relationships with the former. Strong 
ties are indicators of lasting collaborations which are central to company’s activities; exam-
ples of which include collaborations with INEGI – The Mechanical Engineering and Industrial 
Management Institute (163), ADIRA S.A. (89), SETSA – The Engineering and Manufacturing 
Society S.A. (188) or with Amorim Cork Composites S.A. (221) which also collaborates stron-
gly with PIEP – Innovation in Polymer Engineering (384). Besides those mentioned above, 
there is another interface institution with a high degree of centrality in the system: INESC 
Porto (348). The Footwear Technology Centre of Portugal (164) is the entity which collabora-
tes most out of all the technology centres included.

Relationships between entities of different types Weight
Number of 

ties

Producers – Users 54.0% 461

Producers – Intermediaries (Technology Centres) 2.1% 18

Producers – Intermediaries (Interface Institutions) 7.2% 61

Users – Intermediaries (Technology Centres) 9.5% 81

Users – Intermediaries (Interface Institutions) 27.2% 231

Total 100% 852
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Collaborations of a sectoral nature are also in evidence, revealing the complementarity 
of the services offered by the technology centres and the interface institutions. This is 
the case for PIEP (384) and a number of companies that are concurrently looking for a 
partner, with CEIIA – The Centre for Excellence and Innovation in the Automotive Indus-
try (367), or the case of a group of companies that collaborate with the National Labora-
tory for Energy and Geology (546) and the Ceramics and Glass Technology Centre (149).

Ranking the companies by the strength of their relationship to Technology Centres sho-
ws that the majority (6) of the top 10 are from low- and medium-low-technology manu-
facturing industries (Table V.10). In contrast, Table V.11 allows us to see that the compa-
nies that collaborate most with interface institutions are SMEs and large service sector 
companies which are highly knowledge-intensive or large, low-technology companies 
from the manufacturing sector.

FIGURE V.14.
Network of relationships between Users and Intermediaries – Interface Institutions and Technology Centres

Source: COMPETE, RTD Funding Mechanism – 

Co-promoted Projects, Mobilisation Projects and 

Simplified Projects 2012
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In the case of co-promoted projects, the technology centres mainly forge colla-
borations with the manufacturing industry in sectors of low- or medium-low-
-technology. The companies that are most likely to collaborate with the inter-
face institutions are either SMEs or large, highly knowledge-intensive service 
sector companies, or large, low-technology manufacturing industry companies, 
suggesting different relationship and capability strategies.

TABLE V.10.
Knowledge Users with more links to Technology Centres

Code Company NUT 2 CAE (Classification of 
Economic Activities)8    

Technological 
Intensity     

Company 
Type     

Number of 
Links

6 ANTÓNIO NUNES DE CARVALHO, 
SA

ALCANENA / 
CENTRE

15111 - Tanning and dressing 
of leather

Low-tech manufacturing 
industry SME 2

299
CEI - COMPANHIA DE 

EQUIPAMENTOS INDUSTRIAIS, 
LDA

SINTRA / 
LISBON

28992 - Manufacture of other 
assorted machinery for a 

determined use (unspecified)

Medium-high-tech 
manufacturing industry SME 2

31 CONFORSYST, SA
S. JOÃO DA 
MADEIRA / 

NORTH
15201 - Footwear manufacture Low-tech manufacturing 

industry SME 2

331 CURTUMES AVENEDA, LDA AVEIRO / 
CENTRE

15111 - Tanning and dressing 
of leather

Low-tech manufacturing 
industry SME 2

251 INDUTAN - COMÉRCIO E 
INDÚSTRIA DE PELES, SA

SANTAREM / 
CENTRE

15111 - Tanning and dressing 
of leather

Low-tech manufacturing 
industry SME 2

306 J.TEX - INDÚSTRIAS 
METALOMECÂNICAS, SA

PAREDES / 
NORTH

28293 - Manufacture of other 
assorted machinery of general 

use (unspecified)

Medium-high-tech 
manufacturing industry SME 2

205 MOLDIT INDÚSTRIA MOLDES, SA AVEIRO / 
CENTRE

25734 - Manufacture of 
metallic moulds

Medium-high-tech 
manufacturing industry SME 2

333 VEGA INDUSTRIES - 
COMPONENTES P/CALÇADO, SA TROFA / NORTH 15202 - Manufacture of 

footwear components
Low-tech manufacturing 

industry SME 2

8. The Portuguese classification structure (CAE) is identical 

to the NACE Rev.2 up to the 4-digit level (class) and has a 

national level (subclass).
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Figure V.15 provides a representation of the relationships between knowledge producers 
and companies. There is a central nucleus to the network, where those institutions with the 
highest level of centrality can be found. These units, which have the most relationships with 
companies, are comprised of Universidade de Minho (175), the Engineering Faculty of Uni-
versidade do Porto (616), Universidade do Porto (122), Universidade de Aveiro (129), Instituto 
Superior de Engenharia do Porto (ISEP), Instituto Superior Técnico (134) and the Science and 
Technology Faculty of Universidade Nova de Lisboa (426).

Universidade de Aveiro (129) and the Engineering Faculty of Universidade do Porto (616) are 
the entities that establish the strongest collaborations in the network, while Universidade do 
Minho has the highest number of collaborations.

TABLE V.11.
Knowledge users with more links to Interface Institutions

Code Company NUT II CAE (Classification of 
Economic Activities)    

Technological 
Intensity    

Company 
Type

Number 
of Links

453
ACTIVE SPACE TECHNOLOGIES, 
ACTIVIDADES AEROESPACIAIS, 

SA

COIMBRA / 
CENTRE

72190 - Other research and 
development – physical and 

natural sciences

High-tech knowledge-
intensive services SME 3

221 AMORIM CORK COMPOSITES, SA
SANTA MARIA 

DA FEIRA / 
NORTH

16295 - Manufacture of other 
cork products

Low-tech 
manufacturing industry

Large 
Company 3

339 CRITICAL SOFTWARE, SA LISBOA / 
LISBON

62010 -IT programming 
activities

Knowledge-intensive 
services

Large 
Company 3

219 EFACEC - ENGENHARIA E 
SISTEMAS, SA

OEIRAS / 
LISBON

71120 - Engineering and 
associated techniques

Knowledge-intensive 
market services

Large 
Company 3

211 ISA - INTELLIGENT SENSING 
ANYWHERE, SA

COIMBRA / 
CENTRE

71120 - Engineering and 
associated techniques

Knowledge-intensive 
market services SME 3

445 I-ZONE INTERACTIVE MEDIA, SA LISBOA / 
LISBON

62010 - IT programming 
activities

Knowledge-intensive 
market services SME 3

474 I-ZONE KNOWLEDGE SYSTEMS, 
SA

AVEIRO AND 
COVILHÃ / 

CENTRE; PORTO 
/ NORTH

70220 - Other consulting 
activities for business and 

management

Knowledge-intensive 
services SME 3

225 MSFT SOFTWARE PARA 
MICROCOMPUTADORES, LDA

OEIRAS / 
LISBON

58290 - Publishing of other 
computer programmes

Knowledge-intensive 
services

Large 
Company 3

188
SETSA - SOCIEDADE 
DE ENGENHARIA E 

TRANSFORMAÇÃO, SA

LEIRIA / 
CENTRE

25734 - Manufacture of 
metallic moulds

Medium-low-tech 
manufacturing industry

Large 
Company 3
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Looking more closely reveals a specific and autonomous network which is made up of LIP 
(Instrumentation and Experimental Particle Physics Laboratory) (158), the Science Faculty 
Foundation of Universidade de Lisboa (274) and two companies: Petsys – Medical Pet Ima-
ging Systems (528) and Hospital Garcia de Orta EPE (436).

Another example of a specific network, but also well connected to the network under study, 
is the case of the collaboration between the Science Faculty of Universidade do Porto (608), 
Instituto Politécnico de Bragança and a number of companies in the footwear sector: Pro-
calçado – Manufacture of Footwear Components (106), ICC – Footwear Manufacture and 
Retailing (151), DCB – Footwear Components (155), Albano Miguel Fernandes LDA (349) and 
Indinor, Indústrias Químicas LDA (169). These companies also collaborate with the Footwe-

FIGURE V.15.
Network of Users and Producers

Source: COMPETE, RTD Funding Mechanism – 

Co-promoted Projects, Mobilisation Projects and 

Simplified Projects 2012
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ar Technology Centre of Portugal (Figure V.14) as well as the higher education institutions 
noted (Figure V.15). This facet shows the need for the different actors in the system to have 
complementary abilities.

As we have seen in the collaborative network analysed above (Figure V.15), the knowledge 
producing entities in Portugal from the co-promoted projects of the NSRF SI I&DT (the uni-
verse of higher education institutions and R&D centres and laboratories) collaborate with 
a very diverse set of entities. Table V.12 gives precisely that image of sectoral diversity and 
technological intensity from the collaborations between companies and the knowledge pro-
ducing entities.

The knowledge producers with the highest level of centrality/ most direct rela-
tionship with knowledge users are to be found in the North and Centre of the 
country. The Engineering Faculty of Universidade do Porto and Universidade de 
Aveiro stand out because of their strong links and the Universidade do Minho 
because of the number of collaborative efforts.

In addition, the direct relationship between producers and consumers is cha-
racterised by some degree of autonomy and specific networks. These speci-
fic networks are located on the periphery and may reflect the scientific and 
technological specialisation of some of the higher education institutions and 
laboratories/R&D centres, as well as geographical proximity.

In the case of the co-promoted projects, the knowledge producers create direct 
relationships with a wide variety of companies, ranging from manufacturing 
industry with medium-low-technology, to those which are active in more kno-
wledge-intensive sectors. This demonstrates the ability to create direct rela-
tionships with companies and industry.
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TABLE V.12.
Users with more links to Producers

Code Company NUTS 2
CAE (Classification of Economic 

Activities)     
Technological 

Intensity
Company Type

Number
of links

339 CRITICAL SOFTWARE, SA LISBON / LISBON 62010 - IT programming activities
Knowledge-intensive 

services
Large company 7

474
I-ZONE KNOWLEDGE SYSTEMS, 

SA

AVEIRO E COVILHÃ 
/ CENTRE ; PORTO / 

NORTH

70220 - Other consulting activities for 
business and management

Knowledge-intensive 
services

SME 7

287
MAISIS - INFORMATION 

SYSTEMS, LDA
AVEIRO / CENTRE 62010 - IT programming activities

Knowledge-intensive 
services

SME 6

302
ALTO - PERFIS PULTRUDIDOS, 

LDA
MAIA / NORTH

22210 - Manufacture of plastics plates, 
sheets, tubes and extruded forms

Medium-low-technology 
manufacturing industry

SME 5

58 AMORIM & IRMÃOS, SA

PORTO E SANTA 
MARIA DA FEIRA / 

NORTH; COIMBRA / 
CENTRE

16293 - Natural cork processing
Low-technology 

manufacturing industry
Large company 5

295 COLEGIO PAULO VI GONDOMAR / NORTH
85310 - Lower and upper secondary 

education
Knowledge-intensive 

services
SME 5

85
CUF - QUÍMICOS INDUSTRIAIS, 

SA

LISBON / LISBON;  
COIMBRA  E 

ESTARREJA / CENTRE

20144 - Manufacture of other primary 
chemical products (unspecified)

Medium-low-technology 
manufacturing industry

Large company 5

225
MSFT SOFTWARE PARA 

MICROCOMPUTADORES, LDA
OEIRAS / LISBON

58290 - Publishing of other computer 
programs

Knowledge-intensive 
services

Large company 5

73
SOPORCEL - SOC. 

PORTUGUESA DE PAPEL, SA

AVEIRO; FIGUEIRA 
DA FOZ; COIMBRA 

/ CENTRE;  PORTO / 
NORTH

17120 - Manufacture of paper and card 
(except corrugated)

Low-technology 
manufacturing industry

Large company 5

570
TECLA COLORIDA - SOFTWARE 

EDUCATIVO, LDA
PORTO; GONDOMAR; 

BRAGA / NORTH
63110 - Data processing activities, data 

warehousing and related activities
Knowledge-intensive 

services
Microenterprise 5

400 UNICER BEBIDAS, SA NORTH 11050 - Beer production
Low-technology 

manufacturing industry
Large company 5

434

BIOSTRUMENT - 
CONSULTADORIA E 

DESENVOLVIMENTO DE 
PORJECTOS BIOQUÍMICOS, SA

PORTO / NORTH
72110 -Research and development in 

biotechnology
Knowledge-intensive 

services
Microenterprise 4

299
CEI - COMPANHIA DE 

EQUIPAMENTOS INDUSTRIAIS, 
LDA

SINTRA / LISBON
28992 - Manufacture of other assorted 

machinery for a determined use 
(unspecified)

Medium-high-technology 
manufacturing industry

SME 4

331 CURTUMES AVENEDA, LDA AVEIRO / CENTRE 15111 - Tanning and dressing of leather
Low-technology 

manufacturing industry
SME 4

449
DEVSCOPE - SOLUÇÕES DE 

SISTEMAS E TECNOLOGIAS DE 
INFORMAÇÃO, SA

VILA NOVA DE GAIA / 
NORTH

62010 -IT programming activities
Knowledge-intensive 

services
SME 4

168
FRULACT - INGREDIENTES PARA 
A INDÚSTRIA DE LACTICINIOS, 

SA

PORTO; MAIA / 
NORTH

10893 - Manufacture of other assorted 
food products (unspecified)

Low-technology 
manufacturing industry

Large company 4

24
ISQ-INSTITUTO DE SOLDADURA 

E QUALIDADE
OEIRAS / LISBON

72190 - Other research and development – 
Physical and natural sciences

Knowledge-intensive 
services

Large company 4
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Figure V.16 only shows collaborations between Producers and Intermediaries for co-promo-
ted projects. The relationships between producers and interface institutions are both stron-
ger and more numerous than those between producers and technology centres. Only four 
technology centres entered into a collaborative effort with knowledge producers under the 
auspices of co-promoted projects.

These collaborations indicate how the different capabilities necessary for carrying out a pro-
ject complement each other, as, for example, with industrial research or experimental de-
velopment inside a company. They are also opportunities for technology centres to update 
their technological base and for universities and research centres to reinforce their connec-
tion to companies and the industrial sector.

FIGURE V.16.
Network of relationships between Producers and Intermediaries – Interface Institutions and Technology Centres

Source: COMPETE, RTD Funding Mechanism – 

Co-promoted Projects, Mobilisation Projects and 

Simplified Projects 2012
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Universidade do Minho (175) sits in a central location, accumulating the most ties with inter-
face institutions and technology centres.

The collaboration between INESC Porto (348) and the Engineering Faculty of Universidade do 
Porto can be seen to be among the strongest; INESC Porto is the interface institution on the 
network with the most connections. In terms of technology centres, the Footwear Technolo-
gy Centre (164) is the node with the most connections. Interface institutions have more links 
(and stronger ties) to knowledge producers than technology centres.

These projects support implementation of the EEC (Collective Efficiency Strategies) anchor 
projects, which are known as being Hubs for Competitiveness and Technology and Other 
Clusters (PCT/OC). According to COMPETE they “are characterised by their transversal nature 
resulting from multiple interests and the mobilisation of diverse scientific and technological 
competencies, as well as their high level of technological and innovation content. These 
elements help generate significant impacts in multiple sectors and/or regions, and/or at the 
level of the particular cluster, making them an essential means for enacting and achieving 
sustained development strategies of a collective efficiency nature.”9  

They are projects which on average have a far higher number of participants than the co-pro-
moted projects. While the mobilising projects have 311 participations in 14 contracted projects, 
the co-promoted projects have 1179 participations in 404 contracted projects. This translates 
into a ratio of 22.21 participations per mobilising project against 2.92 per co-promoted project.

This number of entities reflects the PCT/OCs rationale, engaging the different types of enti-
ties identified: producers, intermediaries and users of knowledge. This analysis is based on 
the mobilisation projects of PCT/OCs, which justifies the low percentage of strong ties found 
(11.08%) as shown in Table V.13.

Number of entities in the network 213

Number of network ties 1787

Number of strong ties (> 1 relationship/project between the same two entities) 198

% strong ties (> 1 relationship/project between the same two entities) 11.08%

Mobilisation Projects

TABLE V.13. 
General descriptive statistics 

for the network of Mobilisation 
Projects (NSRF SI I&DT), 

2007-2012

9. http://www.pofc.qren.pt/media/noticias/entity/projectos--
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Of the 213 entities that make up the network, most are companies (users – 78.4%). It is as 
such unsurprising that the average number of ties is larger for the other entities, while also 
being of very similar magnitudes (41 for producers, 43 for intermediaries, and 46 for users) 
(Table V.14).

The percentage of collaborations between users and producers (45.6%) is identical to that 
between users and intermediaries, adding together technology centres and interface insti-
tutions (44.7%).

The percentage of ties established for each type of entity is proportional to the number of 
entities in the network (Table V.14). It is also possible to see that collaboration is fairly equally 
split between users and the other entities in the system (Table V.15).

TABLE V.14. 
Descriptive statistics, by type 
of entity, for the network of 
Mobilisation Projects (NSRF SI 
I&DT), 2007-2012

TABLE V.15. 
Number and weight of the 
relationships for all ties 
established between entities of 
different types – Mobilisation 
Projects (NSRF SI I&DT), 2007-
2012

  Producers Users
Technology 

Centres
Interface 

Institutions

Number of entities 24 167 9 13

% entities in the network 11.27% 78.40% 4.23% 6.10%

Number of ties established by the entities 
with entities of another type

987 1614 414 559

% ties established by the entities 27.62% 45.16% 11.58% 15.64%

Average number of ties per entity 41.13 9.66 46.00 43.00

Relationships between entities of different types Weight Number of ties

Producers – Users 45.6% 814

Producers – Intermediaries (Technology Centres) 3.7% 66

Producers – Intermediaries (Interface Institutions) 6% 107

Users – Intermediaries (Technology Centres) 19.5% 348

Users – Intermediaries (Interface Institutions) 25.2% 452

Total 100% 1787
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Figure V.17 shows the pattern of collaboration that exists between users and intermediaries 
for the mobilisation projects. Four large collaboration sub-networks can be seen to have 
developed, which we shall refer to by the numbers 1 to 4. Sub-network 1 stands out for its 
high relational density and is characterised by a restricted group of companies which mainly 
collaborate with technology centres. INESC Porto (348), CITEVE (185) and INEGI (163) take on 
the role of gatekeepers, making the connection between the different sub-networks and also 
having the most ties in the network.

The central intermediary entities of Sub-network 2 are the Pedro Nunes Institute (239) and 
INESC Inovação (386), which have strong ties with a considerable number of companies, 
as well as with, to a lesser extent, INTELI (364). Sub-networks 3 and 4 are characterised by 

FIGURE V.17.
Network of relationships between Users and Intermediaries – Interface Institutions and Technology Centres

Source: COMPETE, RTD Funding Mechanism – 

Co-promoted Projects, Mobilisation Projects and 

Simplified Projects 2012
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a lower relational density and some autonomy compared to the other elements of the ne-
twork. The main gatekeeper of Sub-network 3 is CEIIA (Centre for Excellence and Innovation 
in the Automotive Industry) (367) while the principal intermediaries of Sub-network 4 are 
Biocant (Biotechnology Technology Transfer Association) (435) and AIBILI (Association for 
Innovation and Biomedical Research on Light) (197). These two sub-networks are examples 
of specialised sectoral collaboration (automotive and biomedical, respectively) at the heart 
of the PCT/OCs.

The diversity of the technological intensity which can be seen in Table V.16, which lists users 
ordered by the number of ties established with technology centres, can be explained by the 
way that the collective efficiency projects act within a particular context. However, when 
compared with Table V.17 (the list of users ordered by the number of ties established with 
interface institutions) it is obvious that interface institutions collaborate predominantly with 
entities that are active in knowledge-intensive areas.

It can clearly be stated that these two types of intermediaries are different in that technology 
centres are closer to manufacturing industry, while interface institutions collaborate mainly 
with companies in the areas of systems engineering and IT, underlining the importance of 
information and communications technology for research and development in Portugal.

INESC Porto (Institute for Systems and Computer Engineering of Porto), CITEVE 
(Technology Centre for the Textile and Clothing Industry) and INEGI (Institute 
of Mechanical Engineering and Industrial Management) are the most central 
intermediaries in the network of mobilisation projects, with the largest number 
of strong ties.

Mobilisation projects involve actors from across the whole innovation cycle, 
with strong ties between them. Interface institutions with in-house R&D are 
key nodes for the network in contrast with the tendency for direct relationships 
between producers and users seen in co-promoted projects.
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TABLE V.16.
Users with more relations to Technology Centres

Code Company NUT 2 CAE (Classification of Economic 
Activities) Technological Intensity Company 

Type
Number of 

Links

219 EFACEC - ENGENHARIA E 
SISTEMAS, SA OEIRAS / LISBON 71120 - Engineering and associated 

techniques
Knowledge-intensive market 

services
Large 

company 9

429
CREATIVESYSTEMS - SISTEMAS 

E SERVIÇOS 
DE CONSULTADORIA, LDA

 S. JOÃO DA 
MADEIRA / NORTH

46660 - Wholesaling of other office ma-
chinery and materials

Less knowledge-intensive 
services

Microenter-
prise 9

52 TEGOPI INDÚSTRIA 
METALOMECÂNICA SA

VILA NOVA DE GAIA / 
NORTH

25110 - Manufacture of structures of con-
structed from metal

Medium-low-tech 
manufacturing industry

Large 
company 8

89 ADIRA, SA NORTH 74900 - Other consulting, technical, scien-
tific and similar activities Knowledge-intensive services SME 8

38
AZEVEDOS INDÚSTRIA - 

MÁQUINAS EQUIPAMENTOS 
INDUSTRIAIS, SA

AVEIRO / CENTRE 28490 - Manufacture of other machine 
tools

Medium-high-tech manufac-
turing industry SME 8

119 BRESIMAR - AUTOMAÇÃO, SA AVEIRO / CENTRE 46690 - Wholesaling of other machinery 
and equipment

Less knowledge-intensive 
services SME 8

299 CEI - COMPANHIA DE EQUIPA-
MENTOS INDUSTRIAIS, LDA SINTRA / LISBON

28992 - Manufacture of other assorted 
machinery for a determined use (unspeci-

fied)

Medium-high-tech manufac-
turing industry SME 8

282 COLEP PORTUGAL, SA LORDELO / NORTH 25920 - Manufacture of light metal pack-
aging

Medium-low-tech manufactur-
ing industry

Large 
company 8

212 ACONTROL - AUTOMAÇÃO E 
CONTROLE INDUSTRIAL, LDA COIMBRA / CENTRE 43210 - Electrical installations SME 8

19 FELINO - FUNDIÇÃO 
CONSTRUÇÕES MECÂNICAS, SA ERMESINDE / NORTH 28930 - Manufacture of machinery for the 

food, beverage and tobacco industry
Medium-high-tech manufac-

turing industry SME 8

123
PRONORMA- PRODUTOS 

NORMALIZADOS E 
CONSTRUÇÃO CIVIL, LDA

LISBON / LISBON 43290 - Other building installations SME 8

466 IDEPA - INDÚSTRIA DE 
PASSAMANARIAS, LDA

S. JOAO DA MADEIRA 
/ NORTH

13961 - Manufacture of passementerie and 
tassels

Low-tech manufacturing 
industry SME 8

291 PHC 4 PROJECTS, LDA PORTO / NORTH 62090 - Other activities related to infor-
mation technology and computers Knowledge-intensive services SME 8

411
INOCAM - SOLUÇÕES DE 

MANUFACTURA ASSISTIDA POR 
COMPUTADOR, LDA

S.JOAO DA MADEIRA 
/ NORTH; LISBON / 

LISBON

71120 - Engineering and associated tech-
niques Knowledge-intensive services SME 8

24 ISQ-INSTITUTO DE SOLDADURA 
E QUALIDADE OEIRAS / LISBON 72190 - Other research and development - 

Physical and natural sciences Knowledge-intensive services Large 
company 8

126 FORTUNATO O. FREDERICO & 
Cª, LDA GUIMARÃES / NORTH 15201 - Footwear manufacture Low-tech manufacturing 

industry
Large 

company 8

90 SILVA & FERREIRA, LDA S. MARIA DA FEIRA / 
NORTH

28940 - Manufacture of machinery for the 
textile, clothing and leather industry 

Medium-high-tech manufac-
turing industry SME 8

93 MICROPROCESSADOR - 
SISTEMAS DIGITAIS, SA.

MATOSINHOS / 
NORTH

33200 - Installation of machinery and 
industrial equipment

Medium-high-tech manufac-
turing industry SME 8

240 OFICINA DE SOLUÇÕES DE 
INFORMÁTICA, SA

S. JOÃO DA MADEIRA 
/ NORTH 62010 -IT programming activities Knowledge-intensive services Microenter-

prise 8

63 SILAMPOS - SOC. INDUSTRIAL 
L.M. CAMPOS SA

S. JOÃO DA MADEIRA 
/ NORTH

25991 - Manufacture of metal tableware 
and articles for domestic use

Medium-low-tech manufactur-
ing industry SME 8

374 SISTRADE - SOFTWARE 
CONSULTING, SA PORTO / NORTH 62010 - IT programming activities Knowledge-intensive services SME 8

325 SOFTI9 - INOVAÇÃO 
INFORMÁTICA, LDA (SOFTI9) AVEIRO / CENTRE 62010 - IT programming activities Knowledge-intensive services SME 8

10
SONAE INDÚSTRIA - PRODUÇÃO 

E COMERCIALIZAÇÃO DE DE-
RIVADOS DE MADEIRA, SA

ÁGUA LEVADA / 
NORTH 16211 - Manufacture of wood particle board Low-tech manufacturing 

industry
Large 

company 8

459 VANGUARDA - SOLUÇÕES DE 
GESTÃO EMPRESARIAL, LDA MAIA / NORTH 62010 -  IT programming activities Knowledge-intensive services SME 8

580
KAIZEN INSTITUTE PORTUGAL 
- CONSULTORIA DE MANAGE-

MENT, UNIPESSOAL, LDA

VILA NOVA DE GAIA / 
NORTH

70220 - Other consulting activities for 
business and management Knowledge-intensive services SME 8
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TABLE V.17.
Users with more ties to Interface Institutions

Code Company NUT 2 CAE (Classification of 
Economic Activities) Technological Intensity Company Type Number 

of Links

423 METICUBE - SISTEMAS DE INFORMAÇÃO, 
COMUNICAÇÃO E MULTIMÉDIA, LDA COIMBRA / CENTRE

62090 - Other activities 
related to information 

technology and computers
Knowledge-intensive services SME 8

522 PLUX - WIRELESS BIOSIGNALS, SA ARRUDA DOS VINHOS 
/ CENTRE

33140 - Repairs and 
maintenance of electrical 

equipment

Medium-low-tech manufacturing 
industry SME 8

378 MEDIAPRIMER-TECNOLOGIAS E SISTEMAS 
MULTIMÉDIA, LDA COIMBRA / CENTRE 62010 - IT programming 

activities Knowledge-intensive services 7

553 PROCESS.NET - SISTEMAS DE 
INFORMAÇÃO, LDA PORTO / NORTH 62010 - IT programming 

activities Knowledge-intensive services SME 7

219 EFACEC - ENGENHARIA E SISTEMAS, SA OEIRAS / LISBON 71120 - Engineering and 
associated techniques Knowledge-intensive market services Large company 7

578 CRITICAL HEALTH, SA COIMBRA / CENTRE 58290 - Publishing of other 
computer programs Knowledge-intensive services Microenterprise 7

327
INOVAMAIS - SERVIÇOS DE 

CONSULTADORIA EM INOVAÇÃO 
TECNOLÓGICA, SA

MATOSINHOS / NORTH
70220 - Other consulting 
activities for business and 

management
Knowledge-intensive services SME 6

474 I-ZONE KNOWLEDGE SYSTEMS, SA
AVEIRO AND COVILHÃ 

/ CENTRE ; PORTO / 
NORTH

70220 - Other consulting 
activities for business and 

management
Knowledge-intensive services SME 6

520 CRIAVISION, LDA COVILHA / CENTRE 71120 - Engineering and 
associated techniques Knowledge-intensive market services SME 6

293 EXATRONIC - ENGENHARIA ELECTRÓNICA, 
LDA AVEIRO / CENTRE 71120 - Engineering and 

associated techniques Knowledge-intensive market services SME 6

237 OPT- OPTIMIZAÇÃO E PLANEAMENTO DE 
TRANSPORTES, SA PORTO / NORTH

63110 - Data processing 
activities, data warehousing 

and related activities
Knowledge-intensive services SME 6

187 AMI - TECNOLOGIAS PARA TRANSPORTES, 
SA BRAGA / NORTH

26512 - Manufacture of 
instruments and apparatus 
for measurement, control, 

navigation and other 
unspecified uses

High-tech manufacturing industry SME 6

536 UBIWHERE, LDA AVEIRO / CENTRE
72190 - Other research and 
development – physical and 

natural sciences

High-tech knowledge-intensive 
services SME 6

335 PONTO C - DESENVOLVIMENTO DE 
SISTEMAS DE INFORMAÇÃO, LDA AVEIRO / CENTRE 62010 - IT programming 

activities Knowledge-intensive services SME 6

371 MICRO I/O - SERVIÇOS DE ELECTRÓNICA, 
LDA AVEIRO / CENTRE 62010 - IT programming 

activities Knowledge-intensive services SME 6

560 MOVE MILE, SA COIMBRA / CENTRE 71120 - Engineering and 
associated techniques Knowledge-intensive market services SME 6

585 WIZDEE - SISTEMAS DE GESTÃO DE 
CONHECIMENTO, LDA COIMBRA / CENTRE 62010 - IT programming 

activities Knowledge-intensive services Microenterprise 6

498 MONITAR, LDA VISEU / CENTRE 71120 - Engineering and 
associated techniques Knowledge-intensive market services Microenterprise 6

278 AMBISIG - AMBIENTE E SISTEMAS DE 
INFORMAÇÃO GEOGRÁFICA ÓBIDOS / CENTRE 71120 - Engineering and 

associated techniques Knowledge-intensive market services SME 6

211 ISA - INTELLIGENT SENSING ANYWHERE, 
SA COIMBRA / CENTRE 71120 - Engineering and 

associated techniques Knowledge-intensive market services SME 6

565 SMARTMOVE PORTO / NORTH
49310 - TUrban and 

suburban passenger land 
transport

Less knowledge-intensive services SME 6

139 I2S - INFORMÁTICA, SISTEMAS E 
SERVIÇOS, SA PORTO / NORTH 62010 - IT programming 

activities Knowledge-intensive services SME 6

339 CRITICAL SOFTWARE, SA LISBON / LISBON 62010 - IT programming 
activities Knowledge-intensive services Large company 6
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Figure V.18 isolates the collaborations between knowledge users and producers. Those en-
tities which display most centrality in the network are Universidade do Minho (175), the En-
gineering Faculty of Universidade do Porto (616) and Universidade de Aveiro (129). Drawing 
a second, wider circle of centrality over the network allows us to include Universidade de 
Coimbra, Universidade da Beira Interior (179), CENTITVC (Centre for Nanotechnology and 
Smart Materials) (494) and IST - Instituto Superior Técnico (134). It is worth noting that IST is 
part of a dense sub-network, somewhat detached from the main network of actors and with 
most of the associated companies in the Lisbon region.

The knowledge producers collaborate mainly with companies involved in knowledge-inten-
sive activities in the services sector (Table V.18).

The producers that are most prominently connected with the mobilisation pro-
jects are Universidade do Minho, the Engineering Faculty of Universidade do 
Porto and Universidade de Aveiro, where they mostly tend to collaborate with 
companies involved in knowledge-intensive activities.

FIGURE V.18.
Network of Users and Producers

Source: COMPETE, RTD Funding Mechanism – 

Co-promoted Projects, Mobilisation Projects and 

Simplified Projects 2012
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TABLE V.18.
Users with more ties to producers

Code Company Company 
Type

CAE (Classification of Economic 
Activities) Technological Intensity Number 

of Links

522 PLUX - WIRELESS BIOSIGNALS, SA SME
33140 - Repairs and maintenance of 

electrical equipment
Medium-low-tech manufacturing industry 13

578 CRITICAL HEALTH, SA
Microenter-

prise
58290 - Publishing of other computer 

programs
Knowledge-intensive services 13

299
CEI - COMPANHIA DE 

EQUIPAMENTOS INDUSTRIAIS, LDA
SME

28992 - Manufacture of other assorted 
machinery for a determined use (un-

specified)
Medium-low-tech manufacturing industry 11

423
METICUBE - SISTEMAS 

DE INFORMAÇÃO, 
COMUNICAÇÃO E MULTIMÉDIA, LDA

SME
62090 - Other activities related to infor-

mation technology and computers
Knowledge-intensive services 10

327
INOVAMAIS - SERVIÇOS DE CONSULTADORIA EM 

INOVAÇÃO TECNOLÓGICA, SA
SME

70220 - Other consulting activities for 
business and management

Knowledge-intensive services 10

474 I-ZONE KNOWLEDGE SYSTEMS, SA SME
70220 - Other consulting activities for 

business and management
Knowledge-intensive services 10

520 CRIAVISION, LDA SME
71120 -Engineering and associated tech-

niquess
Knowledge-intensive market services 10

293 EXATRONIC - ENGENHARIA ELECTRÓNICA, LDA SME
71120 - Engineering and associated 

techniques
Knowledge-intensive market services 10

553 PROCESS.NET - SISTEMAS DE INFORMAÇÃO, LDA SME 62010 - IT programming activities Knowledge-intensive services 10

219
EFACEC - ENGENHARIA 

E SISTEMAS, SA
Large Com-

pany
71120 - Engineering and associated 

techniques
Knowledge-intensive market services 10

368 PORTUGAL TELECOM INOVAÇÃO, SA (PT INOVAÇÃO)
Large Com-

pany
82990 - Other support service activities 

supplied to companies (unspecified)
Less knowledge-intensive services 10

429
CREATIVESYSTEMS - SISTEMAS E SERVIÇOS DE 

CONSULTADORIA, LDA
Microenter-

prise
46660 - Wholesaling of other office 

machinery and materials
Less knowledge-intensive services 9

411
INOCAM - SOLUÇÕES DE

 MANUFACTURA ASSISTIDA POR COMPUTADOR, LDA
SME

71120 - Engineering and associated 
techniques

Knowledge-intensive market services 9

48 ALCATEL-LUCENT PORTUGAL, SA
Large Com-

pany
46520 - Wholesaling of electronic and 

telecommunications equipment and parts
Less knowledge-intensive services 9

131
CASO - CONSULTORES 

ASSOCIADOS DE ORGANIZAÇÕES E INFORMÁTICA, 
LDA

SME 62010 - IT programming activities Knowledge-intensive services 9

225
MSFT SOFTWARE PARA 

MICROCOMPUTADORES, LDA
Large Com-

pany
58290 - Publishing of other computer 

programs
Knowledge-intensive services 9

214
GLINTT HS - HEALTHCARE 

SOLUTIONS, S A
Large Com-

pany
62090 - Other activities related to infor-

mation technology and computers
Knowledge-intensive services 9

394
INTELLICARE - INTELLIGENT SENSING IN HEALTH-

CARE, LDA
SME

71120 - Engineering and associated 
techniques

Knowledge-intensive services 9

229 OPTIMUS TELECOMUNICAÇÕES, SA
Large Com-

pany
61100 - Wired telecommunications 

activitiest
Knowledge-intensive services 9

508 CONFORTO EM CASA, LDA
Microenter-

prise
70220 - Other consulting activities for 

business and management
Knowledge-intensive market services 9

535
BE ARTIS - CONCEPÇÃO, 
CONSTRUÇÃO E GESTÃO 

DE REDES DE COMUNICAÇÕES, SA

Large Com-
pany

61900 - Other telecommunications 
activities

Knowledge-intensive services 9
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Figure V.19 shows the collaborations between the producers and the intermediaries for the 
mobilisation projects. The network shows a high density of relationships among a central 
nucleus of entities. Comparing the collaboration here with that between producers and in-
termediaries in co-promoted projects (visible in Figure 16) shows the ties to be stronger, 
resulting from more intense collaboration between these two groups of entities. This phe-
nomenon points to the fact that the collective efficiency rationale encourages collaboration 
between universities/R&D centres and technology centres/interface institutions.

Interface institutions with in-house R&D represent the group of intermediaries with the 
strongest links to the knowledge producers. Two technology centres also stand out – CITEVE 
(185) and CEIIA (367) – as also having strong relationships with universities and R&D centres 

FIGURE V.19.
Network of relationships between Producers and Intermediaries – Interface Institutions and Technology Centres

 Source: COMPETE, RTD Funding Mechanism – 

Co-promoted Projects, Mobilisation Projects and 

Simplified Projects 2012
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and laboratories. It should also be noted that a territorial element is at play in the analysis, 
related to the links identified for Instituto Superior Técnico, which establishes stronger links 
with those intermediaries with their headquarters or a branch in Lisbon.

Taking the two sub-systems of the incentive mechanisms (co-promotion and mobilisation) 
together and looking at the top 10 entities ranked by their intermediation ability, produces a 
list of 7 universities and 3 interface institutions with in-house R&D. These are the institutions 
which are best placed for acting as gatekeepers, or in other words, they are the main sources 
of specialised knowledge, assuming network centrality and having a significant ability to in-
fluence a large number of actors. By default, they also have the most ties with other entities, 
the fastest access path to other network actors and a high degree of proximity (relational 
and/or technological) with other institutions.

If we break down the 10 entities ranked on their intermediation ability by their NUTS II region 
(Table V.19), we can see that 5 come from the North, 2 from the Centre and 3 from Lisbon. 
It is worthwhile noting the position of Universidade do Minho, which takes on the role of 
principal gatekeeper within the context of co-promoted and mobilisation projects.

The 7th Framework Programme (FP7) is one of the main public funding instruments for 
research and collaborative international development, having a global budget in excess of 
50,000 million euros for the period 2007-2013. Any type of legal entity can participate in 
its projects. However, SMEs are considered to be the main target group, benefitting from a 
special allotment of 15% of the total budget.

TABLE V.19.
The top 10 entities ranked 
according to the level of 
intermediation

International collaboration in 
RTD as part of FP7

Promoters name ID
Intermediation 

value 

Universidade do Minho 175 31,610,348.00

Instituto Superior Técnico - UTL 134 23,430,484.00

Faculdade de Engenharia da Universidade do Porto 616 21,017,848.00

Universidade de Aveiro 129 20,260,293.00

Inesc Inovação - Instituto de Novas Tecnologias 386 16,776,711.00

Universidade de Coimbra (UC) 143 12,961,631.00

INEGI - Instituto de Engenharia Mecânica e Gestão Industrial 163 12,196,394.00

INESC Porto - Instituto de Engenharia de Sistemas e Computa-

dores do Porto
348 11,747,692.00

Faculdade de Ciências e Tecnologia da Universidade Nova de 

Lisboa
426 10,273,057.00

Universidade do Porto 122 10,166,507.00

Instituto Pedro Nunes - Assoc. Para a Inovação e Desenvolvim-

ento em Ciência e Tecnologia
239 5,825,595.00
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As can be seen in Figure V.20, Portuguese companies prefer to collaborate with other compa-
nies and only weak collaboration exists between national companies and other actors in the 
national scientific system engaged in collaborative international R&D projects (FP7).

However, higher education institutions and R&D centres and laboratories are the ones that 
participate most in FP7 (Table V.20), as well as being responsible for the majority of the 
funds allocated (Table V.21) both overall and, more importantly, averaged over the different 
entities.

FIGURE V.20.
Portuguese companies’ profile of 
collaboration with other national 

sectors via FP7 Cooperation 

Programme projects, 2007-2013

Source: GPPQ - Office for the Promotion of the 

RTD Framework Programme

TABLE V.20.
Number of participations and 

participating entities, FP7, 

2007-2013

Source: GPPQ - Office for the Promotion of the 

RTD Framework Programme.

Companies

Public Sector

Higher Education

Laboratories
and Research Centres

Others

12%
1%

69%

2%

16%

 

Number of partici-
pating entities

Number of partici-

pations
Average number of par-

ticipations per entity

Higher Education 57 519 9

Large Companies 75 187 2

SMEs 194 341 2

Research Centres 68 558 8

Others 76 187 2
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At this point it is worth noting the low level of collaboration that exists between knowledge 
producers and users with regard to the RTD initiatives of EU 7th Framework Programme. 
A healthy level of participation by higher education institutions and R&D centres and 
laboratories reflects their proper international integration, while their collaboration with 
companies takes place primarily with foreign companies.

Portuguese participation predominantly comes from higher education institutions and 
research centres (given that in the classification used by the GPPQ for producing data on 
FP7 participation, all interface institutions with in-house R&D are included in the category 
“Research Centres”). They have managed to competitively position themselves in the 
market for collaborative R&D projects and in the provision of services and technological 
solutions in projects at an international level.

Certain countries stand out as preferential partners for both producers and users. In other 
words, comparing preferential international cooperation indicators for these two types 
of actors from the Science and Innovation System (co-authored academic articles for the 
producers and the number of collaborations in international projects for the users) we can 
see that the countries which collaborate most are identical (DE, IT, ES, UK, FR) (Figure V.21 
and Figure V.22). 

TABLE V.21.
Funding by type of participating 
entity, FP7, 2007-2013

Source: GPPQ - Office for the Promotion of the 

RTD Framework Programme.

FIGURE V.21.
Number of companies involved 
in FP7 Cooperation Programme 
projects (per country, 10+)

Source: GPPQ - Office for the Promotion of the 

RTD Framework Programme

 
Total amount received 

by type of entity
Number of partici-partici-

pating entities
Average amount 

received per entity

Higher Education  243,92M€ 57  4,279,338.32 € 

Large Companies  55,87M€ 75  744,984.16 € 

SMEs  122,59M€ 194  631,916.17 € 

Research Centres  233,68M€ 68  3,436,440.80 € 

Others  56,48M€ 76  743,122.52 € 
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FIGURE V.22.
Number of co-authored publications, per country

* Provisonal values

Source: GPEARI - Office for Planning, Strategy, Assessment and International Relations / Ministry of Education and Science and InCitesÔ Thomson Reuters

This could signify that there is space for collaboration to increase between knowledge 
producers and users at a national level, ultimately improving the country’s position at an 
international level.

The relationships established at a national level resulting from funding pro-
grammes for science and innovation have not stimulated further collaboration 
at an international level. A low level of collaboration between knowledge pro-
ducers and users has been evident, as seen in the number of joint participations 
in international programmes (FP7). 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010*

United Kingdom 413 487 505 533 621 646 857 754 928 1 016 1 057

USA 405 392 460 522 596 632 781 787 921 1 002 1 130

Spain 274 322 325 433 542 606 756 820 1 010 1 117 1 390

France 353 350 395 424 494 491 593 582 671 739 866

Germany 245 247 298 305 438 439 548 545 633 679 826

Italy 203 163 203 268 316 288 359 388 457 501 627

Netherlands 158 159 148 166 235 210 261 291 327 440 421

Brazil 127 125 131 160 218 230 303 264 401 436 544

Belgium 115 102 95 145 152 167 169 194 222 251 336

Sweden 113 124 107 148 138 142 201 191 232 230 277
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ConclusionsThis chapter has centred on the functions of those actors which specialise in intermediation 
or knowledge transfer. This was complemented using data on the mobility of doctorate hol-
ders as an important proxy for gauging the ability for national companies to absorb techno-
logy. In addition, collaboration in the production of codified knowledge was also discussed, 
drawing on data showing the co-authorship of scientific articles.

The National Research and Innovation System is essentially composed of entities which fo-
cus on (i) the production of knowledge (higher education institutions, research centres and 
laboratories); (ii) the exploitation of knowledge (companies); and (iii) the intermediation of 
knowledge. Our analysis focuses on this last group (intermediary entities) and on their role 
in transferring knowledge between people, organizations and industries. In the Portuguese 
case, five major groups of organisations were identified which are active in the knowledge 
intermediation space in Portugal: i) Knowledge transfer entities, offices or units; ii) Insti-
tutions with an in-house R&D interface; iii) Technology centres; iv) “Competitiveness and 
Technology Hubs” and Clusters; and v) Technology parks.

By analysing the functions of each of the groups and data from the three main funding ins-
truments of collaborative R&D and innovation (FCT Programmes, NSRF SI I&DT and FP7 Pro-
gramme) we came to the conclusion that the National Research and Innovation System has 
all the types of intermediary actors that are potentially necessary for knowledge circulation.

A study of the most recent FCT project funding data (2004-2010) shows only limited colla-
boration between companies and the other actors in the national research and innovation 
system. However, this collaboration is more noticeable in the transnational mechanisms that 
the FCT manages in Portugal ( Joint Technology Initiatives, Joint Programming Initiatives and 
ERA-NETs). The FP7 initiatives also show room for an increase in collaborative ventures be-
tween companies and other entities in the R&I system, given that Portuguese companies 
tend to collaborate more with other national and international companies. When it comes to 
the co-promoted and mobilisation projects of the NSRF SI I&DT, the other entities (covering 
both knowledge producers and intermediaries) represent a noteworthy 34% of the total. 
These data indicate that the objectives and implementation of the funding programmes for 
research and innovation in Portugal should be better attuned (assuming an entranced com-
plementarity).

It was also seen that the most recent data showing the mobility of doctorate holders shows 
that Portugal is highly internationalised in Europe. However, it is internally, in the professio-
nal employment market, that the differences with other countries are most notable. Portugal 
has more than 80% of its doctorate holders within the Higher Education sector, and at the 
same time it is the country with the lowest level of doctorate holders employed in the Busi-
ness sector. This reflects a poor direct circulation of knowledge from the Producer (doctorate 
holder /researcher) to the User (company). 
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IntroductionThe exploitation of knowledge is central to smart specialisation, given the relevance that 
innovation and entrepreneurship have for the sustained creation of added value and jobs in 
companies, regions and countries, as such promoting European competitiveness (European 
Commission, 2012). In this context there are two concepts which are both different and 
particularly relevant in characterising knowledge, namely “knowledge exploration”, unders-
tood to be “the pursuit of new knowledge, of things that might come to be known”, and 
“knowledge exploitation”, understood to be “the use and development of things already kno-
wn” (Levinthal and March, 1993: p105). This chapter focuses on knowledge exploitation in 
companies, and, in particular, on the use of knowledge given its special relevance for smart 
specialisation and the difficulty in quantifying and internationally comparing the exploration 
and development of knowledge.

The Europe 2020 strategy favours policies involving investment in knowledge exploitation. 
However, the scarcity of resources makes it ever more important that those economic acti-
vities and priority areas are identified that can maximise the exploitation of economies of 
scale, scope and various types of synergies and positive externalities (e.g. knowledge spillo-
vers), where the regional dimension and its up-linking to national and European levels has 
come to play an increasingly important role (European Commission, 2012). In this context, 
the policy of investing in research, development, innovation and entrepreneurship is framed 
by the concept of smart specialisation, based on the identification and exploitation of the 
specialisation profile and knowledge bases which are specific to each region and on know-
ledge exploitation associated with the following regional and interrelated strands (McCann 
and Ortega-Argilés, 2011; European Commission, 2012):

Embeddedness
 Exploitation of the local bases of economic development – links between the nature of 

human capital and the regional specialisation profile – by seeking to engage local actors 
and fostering innovative forms of local entrepreneurship.

Relatedness
 Diversification of the regional specialisation profile, through the exploitation of synergies 

and positive externalities from the interaction between lower and higher value added 
economic activities.

Connectivity
 Exploitation of the intra- and inter-regional linkages, including value chains, which in-

volve learning and knowledge spillovers.

As such, these strands are related to the regional exploitation of economies of scale (a sig-
nificant critical mass of jobs in specific areas), economies of scope (diversity of related eco-
nomic activities) and of various types of synergies and positive externalities. These concepts 
underpin the analysis in this chapter, that starts by examining the exploitation of knowledge 
in terms of business investment in research and development and business innovation (in 
the second section), and business connectivity (the third section). Following on, the Portu-
guese specialisation profile and national and regional knowledge bases are characterised 
in terms of their economic activities, framed by the concepts above (fourth section). The 
chapter closes by presenting the conclusions.
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Research and 
development and 

business innovation

Development

Smart specialisation favours the exploitation of knowledge through investment in business R&D 
and innovation. As such, this section provides a short analysis of these dimensions in Portugal, 
established in comparison with the average for enterprises in the European Union. Data for this 
analysis comes from the 2010 Community Innovation Survey (CIS 2010, Eurostat) for the period 
from 2008-2010. Due to the frequent lack of data for various countries in the European Union, 
the average for each variable refers only to those countries where data is available. It is worth 
stating that the sample for Portugal is composed of 20,162 enterprises, where 16,565 are small 
(82% of the total), 3,155 are medium-sized (16% of the total) and 442 are large (2% of the total). 
The results of this analysis clearly show how small companies are by far the most numerous in the 
Portuguese business world. It is also worth noting the lack of homogeneity among countries, with 
some country samples being more representative than those of other countries. 

Moreover, the responses to some questions in the Community Innovation Survey are highly 
subjective and lack qualification, namely with respect to the nature and degree of innovation-
-intensity. While there are variables that allow for the identification of the main types of innova-
tion (e.g. training in innovation activities or machinery purchases), there is no information con-
cerning the various degrees of innovation-intensity in each category. Furthermore, the main 
variables being studied do not distinguish between the various degrees of innovation-intensity 
in incremental innovation, or between incremental and radical innovation, aggregating, for 
example, innovation covering the purchase of machinery with radical innovation, such as that 
associated with the introduction of highly innovative products to the market. 

Between 2008 and 2010, 19.9% of all enterprises in Portugal were carrying out in-house 
R&D, a figure that is in-line with the European Union average (19.4%). It should be noted, 
however, that this indicator aggregates a diverse set of activities, thus hampering comparabi-
lity. On the other hand, the samples collected for some countries are more representative of 
the total population of enterprises than those of others (the section covering business inno-
vation refers to the smaller population of innovative companies). Small enterprises account 
for the largest contribution to that percentage in all countries, while large enterprises have a 
much smaller share. For Portugal, this share is 0.4 percentage points below the EU average 
(a statistically significant difference) (Figure VI.1).

However, the weight distribution between the contributions of small and large enterprises to 
total in-house R&D investment is reversed: for all countries studied large enterprises account 
for the largest contribution to this type of investment, while the share of small enterprises is 
much smaller. For Portugal, the contribution of large companies is smaller than the average 
for the EU (5.9 percentage points less, a statistically significant difference), which goes some 
way to explaining some of the characteristics of the national system in terms of the level of 
business R&D investment (Figure VI.1).
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Compared with the average for the European Union over the period 2008-2010, Portugal had a 
smaller percentage of enterprises innovating goods and bringing new products to market (either 
new for the market or new just for the company). In contrast, Portugal had a higher percentage 
of enterprises with service innovation and with process innovation (particularly that relating to 
process support activities), for which the contribution of small enterprises is most expressive. Of 
course the fact that no consideration is given to the nature and degree of innovation-intensity 
means that this difference may be mostly due to innovations which are new only to the enter-
prise, rather than the market, or which have low innovation-intensity. When disaggregating the 
data on new products brought to market into those that are new to the market and those that are 
only new for the enterprise, Portuguese enterprises compare less favourably with the European 
average (Figure VI.2).

When considering the percentage of enterprises engaging in the various kinds of innovation, the 
share of small enterprises (in Portugal) is relatively greater than the European average. However, 
this is not the case for the more innovation-intensive products being brought to market that are 
new to the market. The biggest weakness of Portugal is then not only the relatively small share 
of large enterprises involved in the various types of innovation, but also the lack of radical and 
incremental innovation reaching the market. On a positive note, Portugal is more innovative in 
service innovation than the European Union average (Figure VI.2).

Source: Eurostat , CIS 2010
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The more common innovation activities in Portugal are still of low knowledge intensity. Enterpri-
ses mainly engage in the purchase of machinery, equipment and software (66.9% of all enterpri-
ses involved in product or process innovation – 4.1 percentage points above the European Union 
average) and activities designed to improve the firm’s potential, such as training for innovation 
activities (56.6% of firms – exceeding the EU average by 15.5 percentage points, a statistically 
significant difference) (Figure VI.3).

In-house R&D activity (42.9% of enterprises in Portugal, and 50% for the EU as a whole), bringing 
innovations to market (26.5% and 31.5% respectively, reinforcing the tendency seen in Figure 
VI.2) and the acquisition of other external knowledge (13.6% and 20.6% respectively) are clearly 
behind the EU average. Furthermore, the percentage of enterprises that acquire externally produ-
ced R&D and knowledge is relatively low compared to the European average.

On the other hand, it is worthwhile noting the importance of Design in Portugal (36.3% of enter-
prises, above the EU average of 31.9%) and of other innovation activities (33.1%, compared to the 
EU average of 26.1%), which includes generic forms of innovation (Figure VI.3).

Source: Eurostat , CIS 2010
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Portuguese enterprises consider that they still have to contend with significant obstacles to inno-
vation development that imply both directly associated costs and other more wide-ranging costs. 
The only obstacle which Portuguese enterprises cite less frequently than their European counter-
parts is the occurrence of competition from prior innovations. As previously stated, a significant 
number of innovations in Portugal are new only for the enterprise in question, and not for the 
market, implying that they are not so affected by innovations that already exist in the market.

As already discussed, large companies in Portugal are relatively few and account for a relatively 
small share in the various types of innovation and of investment in R&D compared to the average 
for their European counterparts (see Figure VI.1 and Figure VI.2). This fact may explain why a gre-
ater percentage of enterprises in Portugal consider that they have to contend with obstacles to 
innovation, given that small enterprises, in general, seem to have added difficulties in innovating, 
due to, for example, greater constraints to investing in R&D, absorbing knowledge, or establishing 
innovation partnerships.

The obstacles most frequently identified as significant to innovation, are the following:

Excessively high innovation costs – this is an obstacle cited by around 40% of the enterpri-
ses in Portugal, substantially more than the European average (24.3%).

Availability of internal funds – also identified by around one third of the national enterpri-
ses, when the European average is 24.7%.

Difficulties accessing external financing – around 30% of enterprises agreed with this 
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Acquisition of other external knowledge

Acquisition of external R&D (extramural R&D)

Market introduction of innovations

Other innovation activities

Design 

In-house R&D activities (intramural R&D)

Training for innovation activities

Acquisition of machinery, equipment and software

% of all product and/or process innovative enterprises
engaged in each type of innovation activity

 

Portugal 

EU Average

Source: Eurostat , CIS 2010



222

An Analysis of the Portuguese Research and Innovation System

when only 19.4% of their European counterparts considered it a highly important factor 
hampering innovation activities; these difficulties may be aggravated by the prolonged 
financial crisis.

Access to markets and uncertain demand for innovative goods and services – 24% of en-
terprises found barriers to market entry, compared with 16.2% for the European average.

Barriers to entry due to markets being dominated by established enterprises – cited by 
20.1% of enterprises in Portugal, against 15.6% for the European average.

Difficulties in finding cooperation partners for innovation – here 14.9% of Portuguese com-
panies found this to be a significant factor hampering innovation, compared with 9.1% for 
the European average.

Finally, the lack of qualified personnel was identified as a serious obstacle by only 11.7% of enter-
prises in Portugal; the average for the EU was 10.7% (Figure VI.4).

Source: Eurostat, CIS 2010)
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Connectivity is a crucial element for gaining access to information and for searching, transfer-
ring, applying and developing knowledge. This may be promoted by infrastructures and adequate 
means that facilitate the links between actors, through which business learning and innovation 
occurs. Hence, this section starts by analysing access to broadband internet infrastructures and 
business use of the internet. Following on, the information sources used by companies for car-
rying out innovation activities are identified, finishing with an analysis of the importance of the 
networks established for the innovation process.

Business use of the internet and their access to broadband internet infrastructures are important 
indicators for evaluating the level of business connectivity, as well as the quality of infrastructures 
that enable and foster the links between actors. The level of internet usage is also indicative of 
the ability that companies have to benefit from its usage.

In 2009, Portugal was very close to the average of the eight countries in the comparison group 
for which data was available. This applies both to companies with access to broadband internet 
and companies which use the internet (Figure VI.5).

The existence of information sources is crucial for companies to maximise the exploitation of 
their innovation potential. There are conduits via which information flows into the company, 
ranging from interaction with suppliers and customers, to R&D laboratories and universities or 
knowledge that is openly made available in scientific publications.

Analysis of the relative importance that Portuguese enterprises attribute to these sources is an 
important indicator for evaluating their connectivity with the other actors. 
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Compared with the rest of Europe, innovative enterprises in Portugal tend to place more impor-
tance on information originating with clients or customers (29.9% in Portugal and 24.1% in the 
EU), while they tend to place less importance on the following sources of information:

Information channels within the company, as for example with information arriving 
through gatekeepers: 36.7% for Portugal and 44% average for the EU;

Information channelled through suppliers: at 19.5%, Portugal finds itself below the EU 
average of 22.5%.

Professional associations and publications are more important than knowledge producing centres 
as a means for knowledge diffusion; in this respect Portugal is is-line with the European average 
(Figure VI.6).

Source: Eurostat, CIS 2010
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The CIS results covering cooperation for product and process innovation between innovating 
enterprises and other enterprises or institutions show that Portuguese enterprises collaborated 
less than the European average (19.5% and 25.5%, respectively). This is the case both for small 
and medium-sized enterprises and for large enterprises (Community Innovation Survey 2010).

Portuguese enterprises do not stand out from the rest of Europe in relation to their choice of 
innovation cooperation partners, with preferences which are in-line with the European average: 
(i) clients and consumers (12.4% and 12.6%, respectively); and (ii) suppliers (14% and 15%, res-
pectively). It should be noted that purchases of machinery, equipment and software is the main 
innovation activity in Portugal (see Figure VI.7).

The least sought after partners in Portugal, compared to the European Union average, are: (i) 
“Universities or other higher education institutions” (8.3% and 10.8%, respectively); and (ii) “Con-
sultants, commercial labs, or private R&D institutes” (8.3% and 9.6%, respectively) (Figure VI.7).

Portuguese enterprises’ first preference is to collaborate with national partners (58% compared 
to an average of 47.1% for the EU), followed by European partners (27% and 32%, respectively) 
and lastly, partners from other countries, such as the United States (5.5% and 8%), and China and 
India (2.5% and 5.4%) (Community Innovation Survey 2010).

Source: Eurostat , CIS 2010
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Portuguese enterprises have a more innovative profile in services and processes than the average 
for the European Union; this is true for the development of innovation occurring either autono-
mously or in collaboration with other enterprises and institutions. However, Portugal has a lower 
percentage of enterprises innovating products, either autonomously or in cooperation with other 
enterprises or institutions, although that figure is still significant (Figure VI.8).

Economic specialisation in technology-intensive activities has become increasingly recognised as 
being a driver of sustained growth of value added and employment at a regional, national and 
European level. However, the significant technological developments and knowledge gains in 
recent years have meant that labour-intensive economic activities and sectors – such as textiles, 
clothing and footwear – have undergone important productivity gains. As such, economic acti-
vities and sectors, based in Europe, are still able to successfully compete in the market against 
countries such as China and India, while continuing to be important employers in the countries 
and regions of Europe. This success attests that while there is a restrict group of activities whose 
companies are on average classified as being technology-intensive, it is possible, over a wide 
range of activities, for enterprises to reach those same levels of technological intensity and as 
such remain competitive. 

Source: Eurostat , CIS 2010
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The Monitor Group (Monitor Company, 1994: p17-24, known as the Porter report) recommended 
that Portugal would invest in various forms of industrial upgrading, especially in clusters associa-
ted with labour-intensive industries. Priority was given to the following clusters: textiles, footwear, 
wine, automotive, tourism and wood products (the automotive industry is the only medium-high-
-technology-intensive industry, with all the others having low-technological intensity, according 
to the Eurostat classification). In particular, the success of the footwear cluster in Portugal has 
frequently been used by Porter as an argument in support of his diamond model being applicable 
not only to activities regarded as technology-intensive, but also to labour-intensive ones (Porter, 
1990, 1994; Corte Real, 2008). This strategy for economic development is based on the com-
petitive advantages of industrial agglomerations, drawing on embeddedness (e.g. critical mass 
of jobs in specific areas, accumulation and development of skills and knowledge), relatedness 
(e.g. a diverse set of related economic activities, either horizontally or vertically along the value 
chain) and connectivity (already covered in this chapter). These factors are regarded as fostering 
flexibility, efficiency gains, learning, innovation and resilience through continued adjustment and 
adaptation to new challenges (Corte Real, 2008). 

As such, it is important to consider not only the main economic activities where Portugal is spe-
cialised (Type I), but also to identify those areas of manufacturing industry, of low or medium-low 
technological intensity, that were capable of surpassing the average productivity levels found in 
the other countries of the European Union (Type III), setting them apart from those that have 
below average productivity (Type II). In this way it is possible to establish the existence of rela-
tionships between the more and the less productive activities and for each one of the Types II 
and III, using the most detailed level of the Statistical Classification of Economic Activities (NACE) 
for which data is available. These relationships constitute an important opportunity for upgrading 
technology and for exploiting various types of synergies and positive externalities (e.g. know-
ledge spillovers) which are notably heightened in the case of technology-intensive activities in 
manufacturing and services (Type IV). These have a significant capacity for driving sustained 
growth and for leveraging traditional activities, as such representing an important opportunity to 
diversify and upgrade the productive specialisation profile of the Portuguese economy. 

This approach serves as a basis for the following economic activity groupings which structure 
the analysis of the international specialisation profiles of the Portuguese economy presented 
in this section:

 Internationally specialised activities (2-digit NACE)

 Internationally specialised, of low or medium-low technological intensity, manu-
facturing industry activities with low productivity (4-digit NACE)

 Internationally specialised, of low or medium-low technological intensity, manu-
facturing industry activities with high productivity (4-digit NACE)

 Internationally specialised, manufacturing and service sector activities, whose 
2-digit NACE codes refer to technology-intensive activities (4-digit NACE)

The criteria used to establish these type definitions are based on the Value Added Specialisation 
Index (international specialisation profile) and the Productivity Ratio (international productivity pro-
file) indicators, calculated for the average of the other 26 countries in the European Union for each 
economic activity (Table VI.1). The main results from analysing the four Types are presented next.
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The types found are described in detail in what follows, identifying their individual components 
at the activity level.

Portugal is most specialised in economic activities which are characterised by a relatively low 
international productivity (2-digit NACE) (Figure VI.9 and Figure VI.10). However, there are 
some exceptions, which have a Productivity Ratio – Portugal/EU 26 above 1:

Electricity, gas, steam and air conditioning supply (Ratio: 2.3)

Manufacture of coke and refined petroleum products (Ratio: 1.7)

Telecommunications (Ratio: 1.6) – the only internationally specialised technology-
-intensive activity

Manufacture of paper and paper products (Ratio: 1.5)

Air Transport (Ratio: 1.5)

Those activities which are ranked highest using the Value Added Specialisation Index are the 
following (Figure VI.9):

types EU26

I > =1,3 2-digit NACE

II > =1,4 < 1

4-digit NACE; Manufacturing 
industry, except where the 2-digit 

NACE refers to a technology-
-intensive activity

III > 1 > 1

4-digit NACE; Manufacturing 
industry, except where the 2-digit 

NACE refers to a technology-
-intensive activity

> 1

4-digit NACE; Manufacturing and 
services, where the 2-digit NACE 
refers to a technology-intensive 

activity

activities
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1. Data which are not comparable include all activities in the 
following Classifications of Economic Activities: Agriculture, 
forestry and fishing; Public administration and defence; Com-
pulsory social security; Education; Human health and social 
work activities; Arts, entertainment, sports and recreation 
activities; Other service activities; Activities of households as 
employers of domestic personnel; Undifferentiated goods- 
and services-producing activities of households for own use; 
Activities of international organisations and other extraterri-
torial organisations and bodies.

Footwear (Index: 4.1)

Clothing (Index: 4)

Air transport (Index: 3)

Textiles (Index: 2.8)

The activities covered evolved with different dynamics over the period 2004-2011, as shown 
by the average annual growth rate in the number of people employed and the number of 
companies. As such, negative growth rates were observed in Other extractive industries and 
in the manufacturing industries, notwithstanding the growth seen in the number of com-
panies in the  industry (a rise of 161 companies by 2011) which is primarily con-
nected to the (“Manufacture of wine from grape”, a rise of 165 companies).

In contrast, average annual growth rates were positive for the service sector, with the follo-
wing exceptions: (i) Electricity, gas, steam and air conditioning supply (a drop of 2,788 peo-
ple employed by 2011); (ii) Construction of buildings (a drop of 18,211 companies and 62,809 
people employed); (iii) Food and beverage service activities (a drop of 1,979 companies) and 
(iv) Security and investigation activities (a drop of 6 companies).

On a positive note, the growth rate in the number of  companies is 
quite substantial (22.1% - a rise of 376 companies by 2011). While data is only available for 
the sub-division of “Wireless telecommunications”, this showed a 33.9% rise in employment, 
or 9,836 people (this data is not included in Figure VI.10). This growth is particularly rele-
vant given the importance of Information and Communications Technologies for economic 
development.

On this basis, the dynamic performance of the Telecommunications sector and the Bevera-
ges industry, linked to the importance of viticulture (“Growing of grapes”) for the national 
economy, stands out, as discussed next (Figure VI.10).

It is worth stating that there are other activities for which no data is available – Financial and 
insurance activities – or whose available data is not comparable with that shown in Figure 
VI.9 and Figure VI.10 and as such are not included1. Of these, only two have an Employment 
Specialisation Index for the Portuguese economy, based on the EU26 average, which excee-
ded 1.3 (Eurostat data for 2010):

Fishing and aquaculture (Index: 3.35) where the main activity is as follows (data from 
Eurostat and Statistics Portugal for 2010):

“Marine fishing, gathering of seaweed and other marine organisms” (89.6% of pe-
ople employed)

Fishing and aquaculture grew annually over the period 2004-2011 by an average 
rate of -0.7% in employment terms and by -0.5% in terms of number of companies 
(data from Statistics Portugal).
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Crop and animal production, hunting and related service activities (Index: 2.39), with the 
following important activities and respective percentages of people employed (data from 
Eurostat and Statistics Portugal for 2010):

“Growing of vegetables and melons, roots and tubers” (12.2%)

“Growing of grapes” (10.1%)

“Raising of cattle for milk production” (6.1%)

“Raising of poultry” (5.9%)

Crop and animal production, hunting and related service activities grew annually over the 
period 2004-2011 by an average rate of 1.2% in terms of employment and by 0.6% in terms 
of the number of companies. The annual average growth rate of employment in the sub-
-division of “Growing of vegetables and melons, roots and tubers” is notable (5.2%), as is 
the growth rate in the number of companies “Growing grapes” (3.1%) (data from Statistics 
Portugal).

In 2011, the regions of the North and the Centre were the biggest employers of each of the Type 
I manufacturing industry activities (no data is available for the petroleum industry) – (data from 
Statistics Portugal). 
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Source: Eurostat
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Source: Eurostat
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There are 31 Type II economic activities – internationally specialised manufacturing activities 
of the Portuguese economy, of low or medium-low technological intensity and relatively 
low productivity (4-digit NACE) (Figure VI.11 and Figure VI.12).These 31 activities fall into the 
following 10 different 2-digit NACE codes (the activities are grouped thematically):

Manufacture of food products (“Processing and preserving of poultry meat”; “Proces-
sing and preserving of fish, crustaceans and molluscs”; “Manufacture of bakery pro-
ducts”; “Manufacture of prepared feeds for farm animals”)

Manufacture of beverages (“Manufacture of wine from grape”)

Manufacture of textiles, with six different NACE classes (4-digits)

Manufacture of clothing, with five different NACE classes (4-digits)

Manufacture of leather and related products, with two different NACE classes (4-digits)

Manufacture of other non-metallic mineral products (“Shaping and processing of flat 
glass”; “Manufacture of bricks, tiles and construction products, in baked clay”; “Manu-
facture of ceramic household and ornamental articles” – main activity; “Manufacture 
of mortars”; “Cutting, shaping and finishing of stone”)

Manufacture of fabricated metal products, except machinery and equipment (“Manu-
facture of doors and windows of metal”; “Manufacture of central heating radiators and 
boilers”; “Manufacture of cutlery”; “Manufacture of tools” – including the manufacture 
of metal moulds)

Manufacture of wood and of products of wood and cork, except furniture; manufacture 
of articles of straw and plaiting materials (“Manufacture of assembled parquet floors”)

Manufacture of furniture (“Manufacture of mattresses”; Manufacture of furniture, ex-
cluding office, commercial and kitchen furniture) 
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Printing and reproduction of recorded media (“Pre-press and pre-media services”)

Type II activities are characterised by having a large spread of the Portugal/EU26 Productivity 
Ratio. The activities with the lowest productivity are the following: (i) Manufacture of various 
types of clothing; (ii) Manufacture of furniture (excluding office/commercial/kitchen); (iii) “Ma-
nufacture of bricks, tiles and construction products, in baked clay”; (iv) “Manufacture of doors 
and windows of metal”; (v) “Manufacture of bakery products”; and (vi) “Manufacture of footwear”.

Those activities with the highest productivity are: (i) “Manufacture of assembled parquet floors”; 
(ii) “Manufacture of central heating radiators and boilers”; (iii) “Manufacture of wine from grape”; 
(iv) “Tanning and dressing of leather; dressing and dyeing of fur”; (v) “Manufacture of flat glass”; 
and (vi) “Manufacture of ceramic household and ornamental articles”.

The following activities are of interest due to the fact that they are ranked top in both the Value 
Added  and the Employment Specialisation Indices:

“Manufacture of cordage, rope, twine and netting”;

“Manufacture of ceramic household and ornamental articles”;

“Manufacture of footwear”;

“Manufacture of knitted and crocheted fabrics”;

“Manufacture of outerwear” (except leather clothes and workwear).

Most of the Type II associated industries have a negative annual average growth rate in the num-
ber of companies over the 2004-2011 period, for all activities. Those which did manage a positive 
growth rate include: (i) “Manufacture of wine from grape” (a rise of 165 companies by 2011); (ii) 
“Processing and preserving of fish, crustaceans and molluscs” (another 33 companies), (iii) “Ma-
nufacture of mortars” (1 additional company), and (iv) “Manufacture of central heating radiators 
and boilers” (1 additional company) (Figure VI.12).

The annual average growth rate for the number of people employed, over the period 2004-2011, 
was for the most part negative. Only three stand out in terms of growth: (i) “Processing and 
preserving of fish, crustaceans and molluscs” (a rise of 1128 people by 2011); (ii) “Processing and 
preserving of poultry meat” (a rise of 160); and (iii) “Manufacture of bakery products” (a rise of 
534) (Figure VI.12).

On this basis, the  (“Manufacture of wine from grape”) and the “Processing and 
, crustaceans and molluscs” stand out for their dynamism and entrepreneur-

ship. This last activity was also that which experienced the largest increase both in the number of 
people employed and in the annual average growth rate of this number.
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Source: Eurostat

Source: Eurostat
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Source: Eurostat
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Type III activities are internationally specialised manufacturing activities of the Portuguese eco-
nomy, of low or medium-low technological intensity and relatively high productivity (4-digit 
NACE) (Figure VI.13 and Figure VI.14).

There are 16 Type III activities, falling into 9 different 2-digit NACE codes (the activities are grou-
ped thematically):

Manufacture of food products (“Operation of dairies and cheese making”; “Processing 
of tea and coffee”)

Manufacture of beverages (“Manufacture of beer”)

Manufacture of other non-metallic mineral products (“Manufacture of hollow glass”; 
“Manufacture of ceramic tiles and flags”; “Manufacture of ceramic sanitary fixtures” - 
main activity; “Manufacture of cement”; “Manufacture of lime and plaster”)

Manufacture of paper and paper products (“Manufacture of pulp” - main activity; “Ma-
nufacture of paper and paperboard”)

Manufacture of wood and of products of wood and cork, except furniture; manufac-
ture of articles of straw and plaiting materials (“Manufacture of articles of cork”; Ma-
nufacture of products of wood, straw and plaiting materials, except veneer sheets and 
wood based panels, parquet flooring, builder’s carpentry and wooden containers)

Manufacture of fabricated metal products, except machinery and equipment (“Manu-
facture of steam generators, except central heating hot water boilers”)

Manufacture of coke and refined petroleum products (“Manufacture of coke and refi-
ned petroleum products”)

Manufacture of rubber and plastic products (“Manufacture of rubber tyres and tubes; 
retreading and rebuilding of rubber tyres”)

Repair and installation of machinery and equipment (“Repair and maintenance of 
ships and boats”)
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The following activities stand out as being the most productive: (i) “Manufacture of paper and 
paper products”; (ii) “Manufacture of rubber tyres and tubes; retreading and rebuilding of rubber 
tyres”; (iii) “Manufacture of coke and refined petroleum products”; (iv) “Manufacture of hollow 
glass”; and (v) “Manufacture of pulp”.

The industries which are ranked top according to the Value Added Specialisation Index are:

“Manufacture of ”;

“Manufacture of coke and refined  products”;

“Manufacture of  sanitary fixtures”;

Manufacture of articles of ”;

“Manufacture of hollow ”.

Portugal is specialised in all of the above activities, except for the “Manufacture of hollow 
glass”, as identified by the Employment Specialisation Index.

The average annual growth rate in the number of companies over the period 2004-2011 was 
in general negative. There were only five activities where it was positive: (i) “Manufacture 
of coke and refined petroleum products” (8 more companies by 2011); (ii) “Manufacture of 
pulp” (another 5 companies); (iii) “Manufacture of beer” (another 3 companies); (iv) “Ma-
nufacture of cement” (another 2 companies); and (v) “Repair and maintenance of ships and 
boats” (another 41 companies) (Figure VI.14).

On the other hand, there were only three activities with a positive average annual rate of 
growth in the number of people employed over the period 2004-2011: (i) “Processing of tea 
and coffee” (another 1428 people by 2011); (ii) “Manufacture of lime and plaster” (another 
28); and (iii) “Repair and maintenance of ships and boats” (another 5). Data was not availa-
ble for the number of people employed in the “Manufacture of coke and refined petroleum 
products” in 2004 (Figure VI.14).

On this basis, it should be noted the dynamism of the  
industry, along with the general lack of growth in the number of companies and the number 
of people employed in Type III activities.
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Source: Eurostat
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Type IV activities are internationally specialised manufacturing and service sector activities, 
whose 2-digit NACE codes refer to technology-intensive activities (Figure VI.15 and Figure 
VI.16).

There are 19 Type IV activities (9 from manufacturing and 3 from services), which fall into the 
following 7 different 2-digit NACE codes (the activities are grouped thematically):

Manufacture of chemicals and chemical products (“Manufacture of industrial gases”; 
“Manufacture of paints, varnishes and similar coatings, printing ink and mastics”)

Manufacture of computer, electronic and optical products (“Manufacture of consumer 
electronics”)

Manufacture of electrical equipment (“Manufacture of electric motors, generators, 
transformers and electricity distribution and control apparatus”; “Manufacture of other 
electronic and electric wires and cables” – except fibre optic cables; “Manufacture of 
non-electric domestic appliances”)

Manufacture of motor vehicles, trailers and semi-trailers (“Manufacture of electrical 
and electronic equipment for motor vehicles”; “Manufacture of other parts and acces-
sories for motor vehicles”)

Manufacture of other transport equipment (“Manufacture of bicycles and invalid car-
riages”)

Telecommunications (“Wired telecommunications activities”; “Wireless telecommuni-
cations activities”)

Scientific research and development (“Research and experimental development on 
social sciences and humanities”)

Only five out of all these activities have a Portugal/EU26 Productivity Ratio above 1, with 
three coming from manufacturing and two from the service sector:

“Manufacture of , generators, transformers and electricity distribu-
tion and control apparatus”;

“Manufacture of non-electric domestic appliances”;
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“Manufacture of industrial ”;

“Wireless  activities”;

“Wired  activities”.

The Manufacture of consumer electronics is the activity with the highest Employment Specialisa-
tion Index (Figure VI.16).

As with the other types, the majority of activities within the manufacturing sector experienced 
a negative average annual growth rate in the number of companies over the period 2004-2011. 
However, telecommunications services stand out with significantly high growth rates: (i) “Wired 
telecommunications activities” (another 141 companies by 2011), and (ii) “Wireless telecommuni-
cations activities” (another 29 companies by 2011) (Figure VI.16).

There were only four activities that had a positive annual average rate of growth of the number 
of people employed over the period 2004-2011: (i) “Manufacture of other electronic and electric 
wires and cables, except fibre optic cables” (another 1,482 people by 2011), (ii) “Manufacture of 
industrial gases” (another 215), (iii) “Manufacture of bicycles and invalid carriages” (another 249) 
and (iv) “Manufacture of electric motors, generators, transformers and electricity distribution and 
control apparatus” (another 762) (Figure VI.16).

Overall, these four activities experienced strong growth in the number of people employed, while 
the technology-intensive area of telecommunications services showed very positive entrepre-
neurial dynamics.



243

Knowledge Exploitation

Source: Eurostat
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Source: Eurostat
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Types of specialisation 
profiles and clusters of 
economic activities

The internationally specialised activities of the manufacturing industry (NACE 2-digit divisions) as 
identified by the Value Added Specialisation Index are all of Type II and Type III:

 particularly preserving of fish (Type II), Dairies and cheese making, 
tea and coffee processing (Type III)

, particularly Wine (Type II) and Beer (Type III)

Non-metallic , particularly Cutting, shaping and finishing of stone 
(Type II), Glass and Ceramics (Types II and III) and Cement (Type III)

, particularly Parquet flooring (Type II) and Cork (Type III)

, such as doors, windows, tanks, cutlery and moulds (Type II) and 
steam generators (Type III)

The scientific specialisation profile of Portugal may enhance the resilience of these low and 
medium-low technology-intensive activities. In point of fact, comparing the scientific fields 
where Portugal is most specialised (Chapter 4) with the activities here shows some clear 
areas of overlap:

The Food products cluster: the fields of Food Science and Technology and of Agronomic 
Engineering;

Textiles cluster: the field of Materials Science – Textiles;

Ceramics cluster: the field of Materials Science – Ceramics;

Paper, Furniture, Wood, and Cork clusters (forestry based industries): the fields of Mate-
rials Science – Paper and Wood and of Forestry and Logging. 
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This scientific specialisation benefits industry in several ways. Examples of these benefits include: 
training offered by universities in areas associated with the clusters; joint applications for Euro-
pean funding of R&D projects; and other types of partnerships, as identified in Chapter 5, which 
involve Universities, Technology Centres and Industries, including among others, Cork, Paper, Be-
verages, Food Products, Footwear and Moulds. Moreover, the manufacturing industry generally 
benefits from the Portuguese scientific specialisation that exists in more cross-cutting areas, such 
as (i) Materials Science – Composites; (ii) Materials Science – Biomaterials; (iii) Chemical Engi-
neering; (iv) Manufacturing Engineering; (v) Industrial Engineering; and (vi) Operations Research 
and Management Science, among others.

The resilience of the activities that were identified at the beginning of this section can also benefit 
from the relationships between the constituent competitive sub-activities. It is the case that each 
of the 2-digit NACE divisions identified has at least two 4-digit NACE classes where the Portu-
guese economy exhibits international specialisation (Value Added Specialisation Index), with the 
only exceptions being Media and Print and Petroleum Products. The sub-activities of each 2-digit 
NACE division reveal a gamut of productivity performance, with examples both above and below 
the average for the other EU countries, with the notable exception of the Textiles, Clothing and 
Footwear sector where the productivity is consistently below average. However, it is noteworthy 
that this sector is composed of a very large number of companies (around 16,000 by 2011) and 
very diverse levels of productivity. Many of these companies display high levels of productivi-
ty, technological intensity and qualified labour, which has been a contributing factor towards 
the significant resilience of the sector in the face of intensifying competition from Asia, Eastern 
Europe and Brazil, among others (see, for example, Corte-Real, 2008, for a detailed analysis of 
the changing competitiveness factors and international framework of the Portuguese footwear 
industry). Textiles, Clothing and Footwear is the industrial sector employing most people in Por-
tugal and enjoys the highest ranking in the international Value Added Specialisation Index (Figure 
VI.9). Compared to other activities, it also has a significant number of high-growth companies, 
particularly gazelles (companies started less than five years ago) (Figure VI.17 – data from 2009). 
As previously stated, the fact that both the definition of technology-intensive activities and the 
productivity calculation are based on averages hides these resilience and industrial upgrading 
factors which are particularly valued by the Porter models (1990, 1994).

This resilience also occurs in the other clusters of low and medium-low technological intensity, 
where activities exist with higher productivity than the European average and significant employ-
ment levels. The Food Products and Beverages industries stand out, not only due to the large 
number of high-growth companies compared to the other activities (Figure VI.17 – data from 
2009), but also because between 2004 and 2011 the Food Products and the Beverages sectors 
raised the number of people employed by 146 and 161 respectively, in the midst of adverse inter-
national conditions.

The performance of the following industries stands out: Processing and Preserving of Fish (sup-
ported by strong activity in the area of Marine Fishing); Dairies and Cheese Making; and Proces-
sing of Tea and Coffee. The most notable activities in the Beverages industry include the “Ma-
nufacture of wine from grape” (strongly supported by national activities in the viticulture, glass 
and cork industries) and the “Manufacture of beer” (Figure VI.12 and Figure VI.14). It is also worth 
noting the relatively large number of high growth companies and gazelles in industries associated 
with metal products and metallurgy (Figure VI.17).
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This backdrop provides significant potential for the exploitation of knowledge spillovers between 
sub-activities – 4-digit NACE classes – as these happen primarily among companies that sell 
related products (Frenken et al., 2007: p689). While the profile of the Portuguese economy is 
clearly specialised in low or medium-low technology-intensive activities, their significant size, 
resilience and the existence of a large variety of related sub-activities, with a wide range of levels 
of performance, constitute an important window of opportunity for the exploitation of sizable 
economies both of scale and scope, as well as various types of synergies and positive externalities 
(knowledge spillovers) associated with the regional levels of related variety and the geographical 
concentration of the economic activities.

Source: EurostatNumber of high growth companies
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One of the most interesting aspects of this potential relates to technology-intensive manufac-
turing and service sectors sub-activities. The Portuguese economy is internationally specialised 
in only one technology-intensive 2 digit NACE division, namely that of Telecommunications. 
However, various sub-activities (4-digits) do exist where this is also the case (Figure VI.15 – 
Type IV). The analysis in the previous section shows that various sub-activities have producti-
vity levels above the European average and high average annual growth rates over the period 
2004-2001, both in terms of the number of companies and the number of people employed 
(Figure VI.16 – Type IV).

The Related Variety Index is designed to measure the variety of the sub-activities (4-digits) 
of each 2-digit NACE division, taking into account the different relative levels of employment 
(Frenken et al., 2007). In 2011, the Centre had the highest Index level in the country, followed 
by Lisbon, the North and the Alentejo, which shows an upward trend. The Centre is able to 
achieve this position in large part due to the clusters in the areas of Food products, Glass and 
Ceramics and Metal products, while the North benefits form clusters in the areas of Textiles, 
Clothing, Food products and Metal products (Figure VI.18).

The potential benefits from related variety are not only restricted to the sub-activities of the 
2-digit NACE divisions. Indeed, it is the case that important links exist between the 2-digit NACE 
divisions – (i) Food products and Beverages; (ii) Forestry based products; (iii) Textiles, Clothing 
and Footwear; (iv) Electronic, electrical and transport equipment, particularly that associated 
with the automotive sector – and, most importantly, bridging activities with lower and higher 
technological intensity, thus offering a significant potential for leveraging and economic gro-
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wth. However, increased variety does not only indicate significant potential, but also suggests that 
regions become more resilient when faced with external shocks that affect some activities more than 
others (European Commission, 2012; Frenken et al., 2007: p689). The Diversity Index (refered to by 
Frenken et al., 2007, as the Unrelated Variety Index) seeks to measure the diversity at this level of 
disaggregation, while not, however, taking into account the possible relationships between the 2-digit 
NACE divisions. Lisbon, the Centre and the North are the regions which have the most diversified 
profile of different 2-digit NACE activities, followed by the Alentejo, the Algarve, Madeira and the 
Azores (Figure VI.19).

It must be stated that these two indices were constructed using all the manufacturing activities and 
only high-technology services, in-keeping with the analysis in this chapter; these activities are consi-
dered to be more likely to generate knowledge spillovers, innovation and sustained economic growth.

The regional indices of Related Variety and Diversity indicate that the North, Centre and Lisbon re-
gions have a significant advantage. As it stands, these regions are particularly well placed to benefit 
from agglomeration economies, resulting from the regional concentration of a significant number 
of economic activities and sub-activities. In 2011, the North and Centre had the highest levels of 
employment intensity, when compared to the EU26 average, in each activity of low and medium-low 
technological intensity identified at the beginning of this section. The North had the highest ratio for 
all the activities, with the exception of Mineral products (where the Centre had the highest concentra-
tion of Ceramic and Glass industry) and Media and Print (highest concentration in Lisbon). Ratios for 
the Food products industry in the North and the Centre were similar, as they were for the Petroleum 
Products industry in the North and the Alentejo (data from Eurostat).
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Figure VI.20 shows a regional map of the internationally specialised, manufacturing industry acti-
vities of low or medium-low technological intensity (using Value Added). The North clearly stands 
out in terms of the number of people employed. The Food industry is particularly important in 
Lisbon and the Alentejo, while Beverages are very significant in the Alentejo. The Azores, Madeira 
and the Algarve have no activities that appear on the map, given that they have no activities with 
an employment intensity over 0.06, considered here to be the minimum level for identifying 
significant critical mass (employment intensity for an economic activity is the ratio between the 
employment level for a region and the average value for the other 26 countries in the European 
Union – data from Eurostat).

Activities involving technology-intensive manufacturing and service sector activities are more 
highly concentrated in Lisbon, where IT, Telecommunications, Automotive and Pharmaceuticals 
stand out (Figure VI.21). In the North, Machinery and Equipment, Automotive (particularly Com-
ponents) and IT are especially notable. As a result of the Type IV analysis, it has been seen that 
various activities exist with high growth that have important connections to various national clus-
ters and have the potential to play a significant role in the economic development of the country.

The Algarve exhibits relatively low employment intensity in the areas of manufacturing and high-
-technology services, being as it is a region which is specialised in tourism. The Alentejo, on the 
other hand, reaches critical mass in various industrial activities, such as Food products and Invest-
ment in Research and Development.
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Source: Statistics Portugal

Note: Placement on the map is only indicative 
of the region.
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Source: Statistics Portugal

Notes: Placement on the map is only 
indicative of the region.
(#) missing data on the number of people employed
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Conclusions

Development

The percentage of Portuguese companies that invest in in-house Research and Development is 
similar to the European Union average, with small companies accounting for most of these. Large 
companies, which tend to be more innovation-intensive, account for the largest share of invest-
ment; there are, however, relatively few of these in Portugal.

Compared to the European Union average, Portugal has a higher percentage of innovative enter-
prises engaged in service innovation and process innovation, and a lower percentage of innovati-
ve enterprises involved in product innovation and bringing new products or services to market. In 
this respect, the innovation performance of these enterprises in Portugal compares unfavourably 
to their European counterparts, as far as bringing new goods and services to market is concerned, 
that are either new to the market or new only for the enterprise or for both.

The most common innovation activities among innovating enterprises in Portugal include the 
acquisition of machinery, equipment and software and training for innovation activities, linked 
to a low level of innovation-intensity. Relative to the European average, there is a significantly hi-
gher percentage of enterprises engaged in innovation training activities and a significantly lower 
percentage involved in (i) carrying out in-house R&D, (ii) bringing innovations to market, and (iii) 
the acquisition of external knowledge.

The main obstacles to the development of innovation activities are related to the associated costs, 
funding and financing, as well as market uncertainty and the power of established companies. 
There is a significantly higher percentage of enterprises in Portugal that are confronted with the 
main obstacles to innovation than the average for the European Union.

Portuguese enterprises collaborate less, with other enterprises or institutions, for product and 
process innovation than the average in the European Union. In particular, those partners that are 
relatively less sought after in Portugal are the “Universities or other higher education institutions” 
and the “Consultants, commercial labs, or private R&D institutes”. Collaborations occur more fre-
quently with “Suppliers of equipment, materials, components, or software” and with “Clients or 
customers”. Innovating companies in Portugal tend to place more importance on information 
coming from clients or customers than their European counterparts.

Portugal has a greater percentage of enterprises than the European average developing service 
and process innovations, both autonomously and in cooperation with other enterprises and ins-
titutions. However, Portugal’s profile is less innovative with respect to product innovation, either 
carried out autonomously or in cooperation with other enterprises or institutions.

The Portuguese economy can be seen to have a clear international specialisation profile based 
on activities of low or medium-low technological intensity, dominated by the following clusters: 
(i) Textiles, Clothing and Footwear; (ii) Food products and Beverages; (iii) Glass and Ceramics; (iv) 
Forestry based products (Paper, Furniture, Wood and Cork); and (v) Metal Products. These clusters 
have a significant potential to benefit from sizable economies of scale and scope, as well as po-



254

sitive externalities and synergies (knowledge spillovers) and leverage effects, boosting economic 
growth. This is strengthened by the following factors:

National scientific specialisation in the cluster areas;

Regional concentration of these activities in the North and Centre of the country (high 
levels of the regional indices for Related Variety and Diversity), with the significant pre-
sence of critical masses in employment and technology-intensive activities;

The existence of internationally specialised sub-activities in each 2-digit NACE division 
which is part of each cluster;

Each 2-digit NACE division, which is part of each cluster, has different sub-activities, whi-
ch at the same time have productivity levels both above and below the EU26 average, 
with the exception of Textiles, Clothing and Footwear.

The Textiles, Clothing and Footwear sector is the most specialised in terms of employment and 
value added, with a highly significant weighting in the Portuguese economy. While the respective 
sub-activities have productivity below the average of the European Union, the dynamism of the 
sector has been important, with a significant number of high growth companies and, in particular, 
gazelles. The sector is characterized by a highly heterogeneous set of companies regarding the 
levels of productivity, technological intensity and qualifications of the workforce.

The technology-intensive activities, particularly services, are more concentrated in the region of 
Lisbon and the Tagus Valley. There is a clear specialisation profile associated with the Automotive 
Industry, including Electronic, Electrical and Transportation equipment, while there are important 
competitive advantages and the potential for significant growth in the areas of Telecommunica-
tions, and the Chemical, Pharmaceutical and IT industries, amongst others, such as Research and 
security (activities related to security systems); Computers, Electronics and Optics; Media, Radio 
and Television; and Information. The links between these activities and the more traditional clus-
ters have the ability to play an important role in the development of the country.

An Analysis of the Portuguese Research and Innovation System
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IntroductionThe innovation process results from the transformation of existing information from various 
sources into useful knowledge, which is then embodied into new or transformed products, 
processes and services, successfully brought to market. This process is effective when the 
knowledge networks act as vehicles for collecting and transforming information into output. 
In this way, a shared culture is created, deepening the systemic relations in the innovation 
system (Freeman, 1991; 1995).

As previously noted, we define in this work the research and innovation system as a set of 
components, relationships and attributes. The components are the actors that act on and 
operationalise the system be they people, organizations, or physical and technological ele-
ments, as well as institutions, legislative and statutory regulatory systems and also traditions 
and culture. The innovation system has different dimensions depending on the emphasis 
that is placed on delineating the frontier defining the relationships between the compo-
nents. In this report the national dimension is connected with the regional, in order to for-
mulate a national research and innovation strategy, with a view to mobilising what Furman 
et al. (2002) call the national innovative capacity providing the basis for the production and 
commercialisation of the flow of knowledge and innovative technologies.

The national innovative capacity depends on the existing potential of the national innova-
tion infrastructure and its ability to pervade the economy. In addition, it depends on the 
existence of a favourable climate to innovation and the intensity of the relations between 
the components, along with the ability to benefit from organised and diverse economies 
of agglomeration. Just like the national dimension, the regional dimension is based on the 
network of interactions between the actors, the strength of the institutions, and the capacity 
to overcome the existing market or system failures (Laranja et al., 2008). Therefore, the pu-
blic intervention that exists is necessary to solve these failures, helping provide the country 
with a solid innovative capacity for conducting innovation, either focusing on a regional or 
national level, or even a combination of the two. In this respect, public intervention consists 
of adopting a panoply of instruments and political measures that act on the supply-side 
of the system (production of knowledge, regulation, infrastructure and resources), known 
as ‘technology push’, or over the demand-side (strengthening the knowledge exploitation 
and interactions between producers and users, or through public procurement), known as 
‘technology pull’.

The previous chapters analysed the way in which knowledge is produced in Portugal and 
how it is embedded in the system and shaped by the characteristics of the national economy, 
as well as the way knowledge circulates and enhances the relationships between system 
components. Finally, an analysis was made of how knowledge is put into use, bringing new 
products, processes or services to market or improving existing ones. This chapter conclu-
des the analysis of the system, focusing on its structure and governance, as well as on the 
formulation and implementation of public policy for knowledge, over the period 2000-2012.

The comparison with the benchmark countries, in this chapter, only takes place to contextu-
alise the progress achieved in Portugal towards meeting the targets set for its policy measu-
res, by comparing the evolution of the respective indicators. This choice was made because 
system structure and public policy approaches are connected with the history, culture and 
institutional trajectories of each country.
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 The structure 
of the system and its 

governance
The institutional trajectories and 
the structure of the national re-

search and innovation system

1. http://ec.europa.eu/enterprise/policies/innovation/files/

ius-2011_en.pdf. OECD, 2012. Science, Technology and Industry 

Outlook, OECD, Paris.

2. Quadros_Globais82_031408007vf.xls, accessed at www.oces.

mctes.ptwww.oces.mctes.ptwww.oces.mctes.pt, 15-09-2007.

As such, this chapter is organised as follows: Firstly, the institutional trajectories on the basis 
of the current system configuration and governance model are analysed. Secondly, a brief 
analysis is made of the rationales used by the national authorities to justify public interven-
tion. The chapter closes by taking stock of progress towards the political objectives set out 
for the decade as well as the trends in that progress over the period.

The research and innovation system in Portugal has undergone considerable development, 
as demonstrated in the previous chapters. The research gap with the European Union ave-
rage is closing and good progress has occurred in the innovation component. International 
reports produced by the European Union and the OECD have recognised the fact that the 
gap with the European average has narrowed (European Commission, 2012; OECD, 2012)1 
. The continued growth of the system is rooted in the continued investment in the long-
-established institutional trajectories.

The characteristics of the national research and innovation system in Portugal reflect the 
specific path of its evolution (Conceição and Heitor, 2003; Henriques, 2006; Godinho and 
Simões, 2009). Expansion was centred on the growth of quasi-public organisations which 
were created and funded by national programmes, frequently adopting the legal status of 
private Non-Profit Institutions - NPIs (Kastrinos and Romero, 1997; Laranja, 2009) that have 
populated the space known as the ‘intermediary layer’ (Rip and Van der Meulen, 1996; Van 
der Meulen and Rip, 1998). The intermediary layer is the space that bridges the relations 
between the top levels of policy and funding, and the main pillars of the research performing 
sectors (Business, Higher Education, and Government). These institutions are for the most 
part strategically and financially autonomous, and are interwoven with the traditional perfor-
ming institutions, namely universities, national Laboratories, or companies.

The importance of the intermediary layer is verifiable, for example, by the growth rates of 
R&D expenditure of the private non-profit sector in Portugal, which clearly show an expan-
sion – between 1982 and 2000 the sector had the highest annual average rate of growth at 
current prices out of all the performing research sectors (23%)2. The creation and expan-
sion of the NPIs was mainly promoted and consolidated by previous Community Support 
Frameworks (CSF), with a significant component of infrastructure creation, namely throu-
gh the Operational Programmes CIENCIA and PEDIP of the CSF I (1990-1993), and PRAXIS 
XXI and PEDIP II from the CSF II (1994-1999). This was in addition to the strategic funding 
for the centres and institutes of public sector research (Higher Education, Government and 
NPIs) that received the FCT Label, following international research evaluation, and which 
are designated FCT research units or associated laboratories. These units and laboratories 
are currently the primary locus for knowledge production in Portugal, representing 75% of 
the total national scientific production (FCT/CWTS, 2013). These organisations have, among 
others, an important intermediation function in the circulation of knowledge, as the analysis 
in Chapter 5 suggests.

The institutional trajectories, centred on the growth of those hybrid organisations, are visible 
through the evolution of the structure of the system through time. The three figures below 
– Figure VII.1, Figure VII.2 and Figure VII.3 - illustrate well that evolution, representing a ma-
cro overview of the configuration of the system at three distinct points in time: 1972, 1990 
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3. This historical account is based on Henriques (2006). The 

dynamics of a national system of innovation and the role of 

the non-profit space: Portugal as a Research Laboratory, Cen-

tre de Sociologie de l’Innovation. École Nationale Supérieure 

des Mines de Paris, Instituto Superior de Economia e Gestão 

da Universidade Técnica de Lisboa, Paris, Lisbon.

and 2012: (i) the year 1972 was chosen as it is prior to the April 1974 Revolution and reflects 
the structuration of the system driven by the national effort centred in the nuclear energy 
programme; (ii) 1990 is an important year of institutional creation, driven by European struc-
tural funds with the implementation of the first Community Support Framework (1989-1993), 
with direct investment both in research and development (R&D) and technology and, (iii) 
2012 represents the state of the play of the system.

At the beginning of the 1970s3, research in Portugal accounted for only 0.37% of the Gross 
National Product and was mainly concentrated on the national Laboratories (Figure VII.1). 
The national Laboratories, which came into being at the end of the 19th century, structured 
research in Portugal, as elsewhere, according to the national missions: public health, hygie-
ne and tropical medicine; prospection and mapping of natural resources; delineation of the 
overseas territories borders; mineral exploitation; and industrial technologies. In contrast 
to the majority of developed countries, research by the business sector in Portugal was 
minimal, leading to an oversized Government sector. At that time, the latter accounted for 
almost half of all R&D expenditure (45%) and almost two thirds of all researchers (4,725 
FTE R&D personnel, representing 61.7%). The Private Non-profit sector was already relevant, 
with R&D expenditure totalling 15.3% of the total. This sector benefitted from the important 
contribution of the newly created Instituto Gulbenkian de Ciência, in spite of having limited 
R&D personnel (240 FTE staff).

Like in the other Southern European countries, the Higher Education sector in Portugal was 
of limited importance in the system (14.6% of R&D expenditure and 1,401 FTE personnel, 
representing 18.3%). The four universities of the time, located in Lisbon, Coimbra and Porto, 
had limited research activity. This fact is explained by the organisation of university research 
around the research centres (88 study centres) of the Institute for Higher Culture, and the 
nuclear energy study centres (14), created and funded directly by the Nuclear Energy Board. 
Although these centres were located on university campuses and buildings, they had finan-
cial and scientific autonomy from their university host. Many of the R&D units and associated 
laboratories that are nowadays supported by the FCT can trace back their origins to these 
centres.

The Business sector was of marginal importance in the system compared to the size of the 
same sector in other countries, representing only 25.1% of R&D expenditure and 16.8% of 
R&D personnel (1,287 people – FTE). Few companies had research units because the econo-
mic fabric was mainly composed of small and medium-sized enterprises (Moura, 1973). Few 
large companies, with scale and influence, had R&D centres or performed R&D activities. 
There were however some large business R&D centres worth mentioning: the Research Cen-
tre of the CUF Group, closed before 1974; the Sorefame and MAGUE centres; and the success 
case of CET in Aveiro, founded by the CTT (the Portuguese Postal Service) and that originated 
PT Inovação.

The research and innovation system expanded in size and scope over the following 20 ye-
ars (Figure VII.2) with the growth in public investment mainly co-financed by the European 
structural funds, the reorganisation of the national Laboratories and the creation of many 
centres and institutes. Most of these centres and institutes are quasi-public, and were fun-
ded by the CIENCIA and PEDIP programmes. In addition, increasing linkages were created 
between the different actors, namely between the Government and Business sectors. The 
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FIGURE VII.1.
Organization chart of the innovation system in 1972
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human and financial resources almost doubled, reaching 13,448 people (FTE) in 1992, while 
expenditure grew by 28% to a level of 0.65% of GDP. By 1992, Higher Education had become 
the major performing sector, concentrating almost half (46.5%) of the research personnel 
and 43% of the R&D expenditures. The Government sector significantly reduced its role in 
the system, being left with only one third of the human resources and 22.1% of R&D expen-
diture. Business also saw its importance fall, accounting for 21.7% of expenditure and 14% 
of research personnel, even though the number of companies engaged in R&D rose subs-
tantially (173 companies). The Private Non-profit sector in 1992 was responsible for 13.2% of 

FIGURE VII.2.
Organization chart of the innovation system in 1992
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the expenditure and 1,362 R&D personnel (10.1%); in reality, its importance is larger in terms 
of personnel given that many NPIs share human resources with the traditional performing 
sectors.

By 2012 (Figure VII.3), the system has gained maturity and scale with research intensity re-
aching 1.69% of GDP. The objective set out by the government in the 1960s to attain 1% of 
GDP was finally achieved in 2007, reaching 1.21%. This result was influenced by sizable levels 
of public investment and the poor performance of the country’s GDP from 2000 onwards.
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Another objective achieved in this period was the Business sector becoming the central actor 
in the system, with its share in the total R&D expenditure reaching 51% in 2007, similar to 
the centrality it has in the systems of developed countries. However, this trend towards a 
reversal of the system structure has not yet been consolidated, as business investment fell 
and its share declined to 45% of the total in 2011. Despite this reduction, the Business sector 
shows a new dynamic and has reached a significant scale, with the number of companies 
with in-house R&D activities doubling between 1992 and 2010.

FIGURE VII.3.
Organization chart of the innovation system in 2012
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At the same time, the Higher Education and Private Non-profit sectors maintain their almost 
dominant traditional position, representing almost half of the total R&D expenditure (47%), while 
the Government sector is clearly marginal in the system. Over the course of a decade this sector 
lost 10% of expenditure share, despite, or because of, the transfers of responsibilities and institu-
tions to the Higher Education sector and the instability resulting from a long period of restructu-
ring of the national Laboratories which started in 1998 and has not yet been concluded.
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System governance: 
the actors and functions

In conclusion, the research and innovation system in Portugal evolved centred on its most 
dynamic actors, namely the quasi-public institutions acting as  mediators of traditional ac-
tors. Public policies actively promoted their proliferation, with the objective of filling both the 
organisational and functional gaps in the system. This development path led to a substantial 
reduction in the role of the public and semi-public sector in the system, curtailing its exces-
sive weight in the system in 1972 (78%) to almost half of the total (54%) in 2010.

The composition of the public and semi-public sector changed substantially over the period 
under study. The national Laboratories, which were the main actors in the system for many 
decades, became marginalised, representing only 7% of the total expenditure in 2011. Uni-
versities and R&D units, centres and institutes consolidated their position as the most dyna-
mic and visible part of the public sector research. The Business sector has gained centrality 
and became a major player in the system (45% of expenditure in 2011), although it has still 
not yet achieved leadership capacity.

The governance of the national research and innovation system has many specificities inhe-
rent to the way the organisational and functional public policy model was institutionalised 
in Portugal. These particularities derive from the fact that the model defining and managing 
the national policy for research and development (R&D) has, to the present day, remained 
incomplete, in contrast to the other European countries. The functions and associated imple-
menting structures were institutionalised and working rarely since the 1960s, when the na-
tional R&D policy started to be established following the example of the other OECD member 
countries. However, contrary to other countries, Portugal only had a government member 
responsible for R&D from the mid-1980s onwards. Up to that point, coordination was mostly 
carried out at the intermediary level.

The culture and tradition of each country and its idiosyncrasies are intrinsically linked to the 
governance model, the policy design and the way that the different actors interact (Elzinga 
and Jamison, 1995). It is based on this rationale that the OECD, for example, has never pro-
posed an explicit model for R&D policy, while at the same time deliberately engaging in its 
promotion and, encouraging the member countries to adopt explicit R&D policies, indepen-
dent of culture or education policies. 

According to Henriques and Laredo (2013), the model diffused by the OECD, that made the 
science policy explicit and autonomous, is characterised by a set of policymaking functions 
with particularities that distinguish it from the functions of the other sectoral policies. These 
functions are the following:

Horizontal coordination at a ministerial level with a centralised decision making pro-
cess. This implies policy coordination of all sectors that include science and technology 
activities part of the national budget, under the responsibility of the prime minister, an 
interministerial commission, or a minister responsible for the S&T sector;

Advice is given by an advisory body to the government authority, preferably composed 
of recognised scientists from the public sector and the business world;
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Medium term planning, as part of the national plan, including foresight activities, for-
mulated in coordination with the authorities responsible for the national plan;

The existence of the Research Budget, which, as part of the national budget, specifies 
the investment in the area, and, if possible, is discussed in detail in the national parlia-
ments;

Priority setting, according to the national methodologies for determining the themes 
and structural resources to be included in the national plan as targets for priority fun-
ding, with their own budget. These priorities should be preferably selected with wide 
stakeholder participation. 

Competitive allocation of resources distributed on a project basis, whose selection in-
volves a peer-review process to evaluate the merit of the proposals submitted;

Finally, the administration of the policymaking process should be carried out by a body 
responsible for supporting the entire policymaking process and staffed by personnel 
with competences in S&T management.

More recently, another function was added to this list: the ex-post evaluation of policies, 
normally done by external evaluators, which are tasked with the assessment of policies that 
have already been implemented, and with providing recommendations for designing the 
next cycle of public policy.

In Portugal, the essential functions were only implemented relatively recently, and some of 
the functions have never stabilised due to their irregular operation. The same three years 
were chosen to illustrate the instability in the public policy model (Figure VII.4, Figure VII.5 
and Figure VII.6). This comparison aims to provide an integrated vision of the structure and 
governance of the research and innovation system. 

The governance model configured in 1972 was the first model established following the cre-
ation of the National Board for Scientific and Technological Research ( Junta Nacional de 
Investigação Científica e Tecnológica – JNICT) as the policy coordinating body. The 1990 con-
figuration constitutes a break with the model institutionalised in 1986, while it coincides with 
the implementation of the first Community Support Framework Programme for Portugal and 
the ensuing changes (structural funds). Finally, 2012 represents the current governance mo-
del. Each one of the Figures only shows those functions with regular activity in the year under 
analysis; the different colours, in the model, show the relative dominant role of each function 
in the design and implementation of public policy.

Portugal had a late full institutionalisation of science policy and its governance mechanisms 
(Figure VII.4). The horizontal coordination function was not done, at policy level, by a minis-
ter for Science and Technology, but was in the remit of the intermediary organisation JNICT, 
acting as an administrative body under the Prime Minister. The horizontal coordination of 
JNICT was centred on two sectors of performance – Government and Business – given that 
Higher Education was under the auspices of the Higher Culture Institute (Instituto de Alta 
Cultura). The two institutions disputed the coordination of academic research.
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Neither the research budget nor the competitive allocation of resources were implemented 
at the time. The governance system was centred on coordination and advice, managed by 
the interconnected advisory councils of the various intermediary organisations, in associa-
tion with their planning structures.

The governance structure of the system remained centred on the intermediary level, which 
was populated with organisations tasked with programming and funding functions, as well 
as with advisory bodies. These latter bodies had a thematic or general nature and were 
composed of reputed researchers from academia and business and high-level representa-
tives. Although a Secretary of State for Scientific Research was appointed in 1985 – in the 
pre-accession period to the European Communities – coordination remained with a vertical 
nature: R&D policy part of the portfolio of the Ministry of Planning and Territorial Manage-
ment (Ministério do Plano e da Administração do Território), while technology policy came 
under the remit of the Ministry for Industry and Energy (Ministério da Indústria e Energia).

This period was characterised by significant progress both in terms of institutional change 
and in the size of  funding resources allocated to R&D and technology. In institutional terms, 
the period was marked by the approval of the Scientific and Technological Research Law 
(Law nº 91/88 13 August, a parliamentary initiative) setting out the complete model for the 
governance of research policy (Figure VII.5). The mechanisms and structures included in the 
law had eventually to be disregarded, as they overlapped with the programming mechanisms 
associated with the Community Support Framework Programme. In this way, the emergent 
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institutional framework implemented as a result of the new law was not crystallised. This 
fact is clearly specific to Portugal, given that the Science Law is the basis for the governance 
of R&D and innovation policies in most countries. For example, the Science Law in Spain 
has been considered as a major driver in the scientific and technological development that 
occurred in the country, due to the agreement between the two major political parties on its 
application (Sanz-Menéndez, 1995; Menéndez, 2005).  

The governance remained vertical, based on pillars, with multiple decision-making centres 
according to the remit of the targeted sectors: science, agriculture, health or industry. The 
focus was placed on competitive allocation of funds and on the medium-term programming 
of the Community Support Framework Programme, as well as on the sectoral advice based 
on the assessment of the merit of the proposals (peer-review) (Silva and Henriques, 1995; 
Pereira, 2004). During the 1980s and beginning of the 1990s, the advisory bodies were ins-
trumental in formulating the programmes and increasing the awareness and visibility of R&D 
in the political agenda of Portugal, a function  neglected during the 1970s and in part of the late 
1980s. Advice was mainly given to JNICT, whose advisory council had an important role in stra-
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4.  Calculation of the GABORD indicator (Government Budget 
Appropriations or Outlays for Research and Development).

5. http://erawatch.jrc.ec.europa.eu/erawatch/opencms/in-
formation/country_pages/pt/country?section=GovernanceS
tructures&subsection=GovernmentPolicyMakingAndCoordi
nation

6.  See http://www.planotecnologico.pt 

7. See for example http://www.planotecnologico.pt/docu-
ment/ccpt20090709imprensa.pdf which details the council 

members.

tegic coordination, with additional contributions from the research coordination commissions 
(CCIs) (Caraça, 1982, 1999; Henriques, 1999).

Although the research budget had been approved (Resolution of the Council of Ministers 4/87, 
28-01-1987), it has never been possible to implement a functional classification for R&D ac-
tivities in the National Budget. The research budget has never been discussed in Parliament 
during the discussion and voting of the national budget. The research budget in Portugal is, as 
such, even today, limited to a posteriori collection of data covering expenditure and investment 
by Central Government for merely statistical purposes4 .

The integration of a systemic approach to innovation policy into the political discourse in Por-
tugal dates from 2000, the year in which PROINOV was launched which also coincided with 
the launch of the Lisbon Strategy (see Rodrigues et al., 2003). Even though it has been consis-
tently reduced, the division between research policy lato sensu and innovation policy persists, 
given the creation of an inter-ministerial coordination mechanism for the management of the 
structural funds (NSRF), in addition to the integration of the operational programmes under 
a common umbrella with cross-cutting general  themes, in contrast to the previous sectoral 
organisation (see ERAWATCH5 ). 

As Figure VII.6 shows, all the functions associated with policymaking are present and in force in 
2012. Some of these are pivotal to the policy cycle, as is the case of the competitive allocation 
of resources and the medium-term programmes co-funded by the European structural funds, 
which are object of ex-ante and ex-post programme evaluation, as was already the case in 
1990. During 2000s, there was a trend of moving towards horizontal coordination, through the 
creation of interministerial commissions, such as the Technology Plan6. The higher advisory bo-
dies, at a governmental level, were reactivated, with the creation of two national councils - one 
for science and technology and the other for innovation and entrepreneurship - composed of 
leading figures from research and business communities, to advise directly the Prime Minister. 
Policy advisory bodies to the Government were not active since 1995, with the exception of a 
limited period of activity of the Higher Council of Science, Technology and Innovation (2003-
2005), and the Advisory Council to the Technology Plan. The latter met regularly and kept the 
general public informed of its activities7. 

The Interministerial Commission for Coordination is associated with planning through multiple 
sectoral or national plans like the National Development Plan, the National Reform Programme 
and the medium-term plan for the European structural funds (NSRF), as well as the Technology 
Plan, which was part of the growth and competitiveness component of the National Action 
Programme for Growth and Employment that applies the Lisbon Strategy priorities to Portugal. 
The Technology Plan was structured on three pillars: knowledge, technology and innovation 
(2005-2010). It can be assumed that the Strategic Programme for Entrepreneurship and In-
novation (+e+i) has inherited the function of the Technology Plan, with a greater emphasis 
on the promotion of entrepreneurship. The administration and implementation of policy were 
streamlined and redesigned the funding agencies for research and innovation. The number of 
sectoral funding agencies was reduced, concentrating this function in only two main agencies 
under the remit of two ministries - the Fundação para a Ciência e a Tecnologia (FCT) and the 
Institute for Support to Small and Medium-Sized Enterprises and Innovation (Instituto de Apoio 
às Pequenas e Médias Empresas e à Inovação – IAPMEI) -, and also in the management autho-
rity for the NSRF, and the innovation agency (AdI).
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In addition to the evaluations of R&D policy carried out by the OECD in the 1980s and the 
1990s, ex-post evaluation of programmes and policies in Portugal has been done only as a 
requirement of European structural funds. This type of evaluation has been coordinated by 
the NSRF Observatory, and has been centred in a small number of specialised consulting 
companies in that segment of the market. Portugal has neither participated in nor requested 
an evaluation of the innovation policies and systems that the OECD is carrying out in the 
majority of its member countries – nor has it been part of the mutual learning processes that 
occur as part of ERAC (European Research Area and Innovation Committee) of the European 
Union. The last evaluation by the OECD of a national policy for research and innovation was 
in 1993. In fact, Portugal is one of the few OECD member countries that have not had their 
innovation policy evaluated by the OECD in the first decade of this century.

FIGURE VII.6.
R&D policy cycle functions (2012) 
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The justification 
for public intervention

One of the important challenges of public policy is to consolidate the process where policy-
making functions are made irreversible, in order to ensure the regular functioning of the func-
tions and of its implementation structures, independently from the government cycle. Other 
important challenges for the formulation of policies are to ensure an effective, rather than ‘ce-
remonial’ (Meyer, 1977), stakeholder participation in the different phases of the policymaking 
cycle, from the strategic coordination and collective identification of priorities and choices, to 
the developing of shared visions and scenarios. One of the most used mechanisms involves 
stakeholder participation in the advisory councils of the bodies responsible for implementing 
and formulating policy, along with public consultations and forums for discussion.

The participation of key actors, either public or private, has been marginal in policy design 
and programme formulation, in Portugal (ERAWATCH, 2012). From the middle of the 1990s 
onwards, the national advisory councils, such as the Higher Council for Science and Techno-
logy or the scientific and technological councils of the bodies responsible for policy funding 
and implementation, have not functioned on a regular basis. Public consultations, as well, are 
rare and have little impact on the design of policies and national programmes (Glynn et al., 
2003; Pereira, 2004). Those that have occurred have typically taken the form of open confe-
rences with only half a day to a day of presentations. Little or no debate took place at these 
events, which are often scheduled to coincide with the preparatory phase of the multi-year 
funding programmes with European structural funds support.

The rationale for public intervention in research and innovation in Portugal is based on the 
market failures argument, established in the literature as a justification for the public invest-
ment in the production of public and collective goods. The reason behind is to avoid sub-
-investment by the private sector, since the value of these goods cannot be determined by 
the market, given their non-excludable and non-rival characteristics . The Technology Plan 
(2005-2009) explicitly mentions market failures in the description of its rationale. At the 
beginning of this millennium, national policies begin to use  innovation system and cluster 
promotion approaches, associated with the traditional Portuguese policy intervention based 
on the internationalisation and the promotion of university-industry partnerships.

Portuguese public policy explicitly adopted the concept of an innovation system in 2001; this may 
have been encouraged by the Lisbon strategy and by the construction of the European Research 
Area. For the first time in Portugal, an interministerial programme - the Integrated Innovation 
Support Programme – PROINOV (2001-2003) -  adopted the concept of innovation system as a 
rationale for action, centred on firms and competitiveness as the basis for innovation.

The adoption of the national innovation system (NIS) concept was inscribed in the Resolution 
of the Council of Ministers No. 53/2001, which approved the PROINOV programme. It defined 
as the objective of policy to “… develop the innovation system, defined as a set of interlinked 
institutions that contribute towards the creation, development, absorption, utilisation and 
sharing of economically useful knowledge for a particular national territory. As such, besides 
companies, the innovation system is composed of higher education, training, R&D, interface 
and business support and funding institutions, located both inside and outside of national 
borders, towards a growing internationalisation.” Following this Resolution, most policy do-
cuments in Portugal, from plans to programmes, also adopted the NIS concept as a rational. 
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8. Porter, M., 1994. Construir as vantagens competitivas de 
Portugal (Constructing the competitive advantages of Portu-
gal), CEDINTEC. 

9. http://www.viniportugal.pt/index.php?option=com_conte
nt&task=view&id=12&Itemid=27

This fact can be seen in the Strategic Initiative Knowledge and Innovation, which replaced 
PROINOV. The former programme had the same approach, promoting an integrated innova-
tion policy designed to foster a knowledge-based economy (2004-2006). This approach is 
also adopted in the Technology Plan (2005-2009), which co-existed with the action plan of 
the Ministry for Science and Higher Education, designated as “Commitment to Science” and 
more specifically focused on the science component.

The strategic vision for science and innovation in Portugal of the first decade of the new mil-
lennium, focused on closing the capacity gap in the research and innovation system, over the 
course of a generation, (PROINOV). This objective to reduce the capacity gap has existed since 
the beginning of the policy intervention in Portugal, and had become explicit in the CSF III, in the 
NSRF that followed, and in the subsequent medium-term plans. The Commitment to Science, the 
policy agenda of the Ministry of Science, Technology and Higher Education (MCTES), explicitly 
describes this vision with the title ‘Closing the scientific and technological gap’. The capacity gap 
was assumed as a market failure, which should be addressed through significant levels of public 
expenditure in R&D, to reach the target of 1% of GDP (Technology Plan). Public investment should 
focus on training and internationalisation, particularly on the science component of the policy.

Internationalisation of the system has always had an important role in public intervention in 
Portugal. Initially, internationalisation was chosen as the basis for the training of the future 
leaders and modernisation of the research system. Later, internationalisation was fostered 
through the mobilisation of the intergovernmental research organisations, where accession 
to CERN became a role model for the development of specific research topics in the country 
and for access to modern large specialised infrastructures. More recently, from 2006 onwar-
ds, internationalisation has been based on the promotion of partnerships between Portu-
guese institutions and prestigious organisations in other countries, namely the United States 
of America, to promote thematically focused joint-programmes (international partnerships).

In the making of the fabric of the system and fostering the knowledge-based economy, public 
intervention has always primarily been centred on the promotion of links between producers 
and users of knowledge, either via partnerships between universities/research institutions 
and firms, or via intermediary organizations. There were few programmes or policies that 
funds directly and exclusively business R&D. The particular exception was the program for 
the creation of Centres for Research and Technological Development in the Business Sector 
(NITEC), whose aim was to promote the creation of R&D laboratories in companies. As a mat-
ter of fact, the public funding of R&D in the Business sector has mainly occurred through the 
promotion of partnerships with universities and research institutes.

The rationale for the cluster policies in Portugal gained momentum at the beginning of the 1990s, 
when a study was commissioned by the then Ministry for Industry and Energy to one of the 
founders of the concept, Michael Porter8 . The study was applied and followed-up in particular 
clusters, namely via private initiatives, as it was the case of the “wine cluster”9. The National 
Plan for Economic and Social Development (2000-2006) refers to the importance of economic 
clusters, namely for improving the positioning in the value-chains. However, the cluster policies 
were only formally put in place, in Portugal, in 2007, with the implementation of specific funding 
instruments for the creation and development of clusters and technology hubs, under the NSRF, 
and for the creation of industry groupings, designed to maximise the benefits from proximity, 
under the Collective Efficiency Strategies (Decree-Law nº 287/2007 of 18 August).
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Setting agendas for research and 
innovation policies

10. http://www.qca.pt/acessivel/n_qca/avaliacao.asp 

1 1 . h t t p : // w w w . s n e s u p . p t / c g i - b i n / g e t i n f o s 
pl?EEVVApukVyZVwaKIHZ, the webpage of the Council of 
Associated Laboratories is no longer available.

Setting research agendas and priorities for public research take place through inclusive pro-
cesses involving the main actors of the system – the stakeholders –, namely from the Busi-
ness sector and Civil Society. At the same time, in general, authorities apply scenario and fo-
resight methods and techniques, among others, to build visions of the future (OECD, 2003).

In the last seven years, in Portugal, the advisory councils had a minimal or almost inexistent 
activity, as discussed in the previous section, with the exception of the scientific councils 
of the FCT -reformulated in 2009-2010 - and the advisory council for the Technology Plan. 
Public consultation and meetings for strategic reflection have also been scarce, as well as the 
use of experts for supporting the policy design process. Agendas are set mainly based on 
results from ex-ante and ex-post evaluation, which is carried out by consultants or university 
teams as part of the Community Support Framework Programme10. Formally, the Associated 
Laboratories of FCT should also be consulted in matters of public policy but rarely happened, 
beyond the annual sessions usually organised by the Committee of the Associated Labora-
tories, in cooperation with the MCTES, where the research results of these laboratories were 
presented, and in some other occasional interventions11. 

With the purpose of identifying the level of involvement of stakeholders in the discussion 
of the strategic agendas and formulation of plans and programmes for public policy, a web 
search, with keywords, and an analysis of all the relevant official programmes and plans were 
carried out, The survey identified the type of debating forum, as well as the organisation 
that took the initiative: government or its agencies (top-down); or the scientific community 
(bottom-up) (Table VII.1).

TABLE VII.1.
Stakeholder participation in the formulation of plans and programmes in Portugal (2000-2010)

Plan or programme Year Methodology Initiative

S&T White Book 1999 Thematic working groups and presentation of results in a short-seminar Top down

Engineering & Technology 2000-2020 2000
Sectoral forecasting reports, organised by the IST, INETI, Engineering 

Academia and the Order of Engineers
Bottom-up

Funding Model for FCT R&D Units 2004 Web forum Top down

II Meeting of Innovation, Science and Tech-
nology

2004 Seminar organised by a commission composed of researchers Bottom-up

Knowledge and Innotation Initiative 2005
Thematic plans for Innovation (ICTs, Biotechnology, Sea, Nanotechnology) 

prepared by experts or working groups
Top down

National Innovation Plan 2005 Working group (composed of 5 people) Top down

Portugal Innovation – Europe 2020 (ME/AdI/
COTEC)

2011 Conferences in the major cities of the country (300 participants in total) Top down
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The strategy and research and 
innovation policy options 

12. http://www.cotecportugal.pt/index.php?option=com_con
tent&task=blogcategory&id=69&Itemid=109

13. http://www.empreender.aip.pt/irj/go/km/docs/sitema-
nager/www_empreender_aip_pt/conteudos/pt/centrodocu-
mentacao/Centro%20de%20

14. According to the report available at http://www.
parlamento.pt/act iv idadeparlamentar/documents/
relator io_at iv idade_comissoes_par lamentares/ra -
comissoes%20_xi i leg _1%C2%AAsl .pdf#page=203 
Documenta%C3%A7%C3%A3o/ V i s%C3%A3o%20
d o % 2 0 E m p r e e n d e d o r i s m o % 2 0 e % 2 0 d a % 2 0
Inova%C3%A7%C3%A3o.pdf.

15. http://ec.europa.eu/europe2020/europe-2020-in-a-nut-
shell/priorities/smart-growth/index_en.htm

No formal participation of the Business sector was found in the formulation process of the re-
search or innovation policies. Companies, however, can influence the design of policy through 
the work developed by COTEC Portugal – Associação Empresarial para a Inovação12 (Business 
Association for Innovation) and AIP – Associação Industrial Portuguesa13 (The Portuguese 
Association for Industry). Overall, and in line with the conclusions of the ERAWATCH reports, 
the public authorities have largely defined the research agenda, without relevant input from 
other sectors, namely the Business sector (Godinho and Simões, 2009, 2010, 2011).

In addition, the role of Parliament in the discussion of research and innovation policy has been 
centred mainly on parliamentary ‘hearings’ (seven occurred during the last legislature14) -  nor-
mally prompted by questions, raised by interest groups and associations, on controversial pu-
blic issues - and in the promotion of science cafés, as well as reports by the members of the 
Parliament. There are neither inscriptions of parliamentary activity on legislative initiatives, 
nor on policy design. There is both an absence of analysis of science and technology issues 
during the discussion of the national Budget and of technology impact assessment activities.

In Portugal, the space for stakeholder participation in the formulation of research and inno-
vation policies is fragmented, sparsely populated, and still emergent. This space has been 
formed out of ad-hoc initiatives, focused either on the preparation of the proposals for the 
multi-year programme to be negotiated with the European Commission concerning the struc-
tural funds, or on the debate arising from the dynamics of change in the government cycle.

As previously mentioned, Portugal has adopted the innovation system as the framework for 
innovation policies since the first decade of this millennium. Coordination between the va-
rious public policies of the knowledge triangle is slowly being implemented using dedicated 
implementation structures, such as the interministerial commissions for research and inno-
vation issues, and the new approach of the NSRF, which created a rupture with the tradition 
of autonomous sectoral policies, with little coordination, as referred to above.

Since the last decade, a complex system exists of sectoral and thematic plans following the 
demands of the national processes and commitments associated with European integration. 
The medium-term planning of research and innovation policy is framed within the national 
planning system, dating back to the Mid-Term Development Plans (Planos de Fomento) up 
to the 25th of April, 1974. Figure VII.7 provides a global overview of how the process is or-
ganised, drawing on all the official planning and programme documents related to R&D and 
innovation. The planning for the national system has, according to law, its foundations on the 
national economic and social development plan, and the other strategies or sectoral plans 
follow in cascade.

Following on from the Lisbon Strategy, and in accordance with the commitments made to the 
European Union, every two years Portugal submits the National Reform Programme (NRP) to 
the European Commission. The NRP contains the structural reforms proposed by the country 
for scrutiny by its partners and monitoring by the community authorities. R&D and innova-
tion are one of the developmental axes, within the smart growth priority15 . 
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The National Plan for Economic and Social Development (PNDES) (MEPAT, 1999) was the gui-
ding plan for the period 2000-2006, organising the integration into the national framework 
of the thematic and sectoral plans. For the period 2007-2015 the national plan was designa-
ted as the National Strategy for Sustainable Development, less ambitious then the first one 
and mainly focused on integrating the multiple plans, strategies and targets in existence in 
Portugal (APA, 2008).

FIGURE VII. 7.
Research and innovation policy planning and programmes in Portugal: levels and linkages (2000-2012)

National Plans 
or Strategies for Economic

and Social Development

Medium-term Plans

Annual Plans 
(GOP)

Innovation, Technology 
and Science Plans

Sectoral 
and Thematic Plans
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16. http://www.planotecnologico.pt/default.apx

The key documents for the multi-year planning and programming, in the first planning pe-
riod, which provided the framework for most of the investment in the Portuguese public 
policy, were: (i) the PNDES (2000-2006); (ii) the Community Support Framework Programme 
III; (iii) the Operational Programme (OP) for Science, Technology and Innovation (POCTI), 
reformulated in the interim programming period in December 2004, to include Higher Edu-
cation and renamed as the Programme for Science and Innovation (POCI); and (iv) the OP 
Economia was reformulated and renamed as Programme for the Economic Modernisation 
(PRIME), centred on promoting technology and innovation policy for the Business sector and 
fostering links between the public sector, the semi-public R&D sector and the private sector. 

For the following period, 2007-2015, the reference documents were: (i) the strategic plan, 
Sustainable Development Strategy; (ii) the National Strategic Reference Framework Program-
me, QREN (2007-2013) –which created a rupture with the traditional organisational structure 
based on sectoral operational programmes; (iii) the thematically structured operational pro-
grammes, with one programme for R&D and innovation covering the factors of competitive-
ness (COMPETE), and the other to promote advanced training and skills – the OP for Human 
Potential (POPH).

The Framework Law for National Planning (Law 43/91 of 27 July) states that annual and 
triennial Government Planning Options (GOP) should be presented alongside with the sub-
mission of the National Budget. These two important documents are subject to review and 
recommendations by the Economic and Social Committee (CES). The GOP always has a sec-
tion devoted to S&T and innovation, describing the objectives of the governmental actions 
included in the National Budget for the given period. It should be recalled that the National 
Budget in Portugal does not have a functional classification allowing for the identification of 
the Research Budget, its activities and autonomous scrutiny. 

Medium-term plans and national strategies for research and innovation are scarce and not 
institutionalised in the policymaking process. However, since 2003, there are programmes 
or plans formulated to coordinate the sectoral measures promoted by the different minis-
tries and agencies. In fact, after the 1990 experiment on the formulation of a multi-year 
S&T plan (MPAT/SECT, 1991), the Integrated Innovation Support Programme (PROINOV) 
has been the first programme that sought to reinforce the systemic consistency of the 
national innovation system, as previously mentioned, and has required the coordination 
of five ministries with responsibilities in the area of innovation (European Commission, 
2003). The plan ended, following a change in the Government, and was substituted by the 
National Innovation Plan, also with a short life span. The latter plan contained proposals 
for thematic programmes, covering, for example, space, nanotechnology and the sea, etc. 
(MCES, 2004).

The Technology Plan (2005-2011) was the only plan that came to fruition – the plan survived 
due to the stability of the government and its implementation framework. The Technology 
Plan built on the previous strategic innovation planning outlined in PROINOV and its succes-
sor, and kept the objectives of consolidating the innovation system and its components16 . 
The plan consisted of a diverse set of ideas, some of them specific and others horizontal in 
nature, managed by several implementation structures, under the coordination and mana-
gement of the Technology Plan Office. 
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Objectives, priorities 
and targets set

GOP policy measures 

17. http://www.ei.gov.pt/index/

The Programme for Entrepreneurship and Innovation (+e+i) is currently being implemented; 
to some extent it continues the activities of the Technology Plan, while placing a stronger 
emphasis on promoting entrepreneurship17. In any case, the creation of a national research 
and innovation strategy – an essential instrument for innovation policy in European and 
OECD countries – continues to be a project worth developing for Portugal as a nation.

The plans and the strategic visions of the public policies are operationalised through a set of 
instruments and policy measures. The implementation of the national public policy is, at the 
policy level, framed by the Government Planning Options (GOP). The GOP define the objecti-
ves and the policy measures in order to implement the choices or priorities and are the basis 
for the distribution of national resources in the National Budget. At intermediary and imple-
mentation levels, public policy is operationalised by ‘purely’ national programmes and by 
programmes referred to as being ‘coordinated’ with the European Commission because they 
are negotiated and approved by the European Commission, as part of the European Cohe-
sion Policy, and the co-funding sourced, into a large extent, by the European regional funds.

In order to identify the choices of the Portuguese public policy for research, development and 
innovation, an analysis of the Government Planning Options (GOP) was carried out for the 2000-
2015 period. The objectives laid down in the GOP were organised into major thematic groups, 
allowing a comparison with the targets defined in the operational plans and programmes. Some 
of these political objectives have long been part of the GOP, as for example: advanced training; 
support for internationalisation, encouraged by the integration into international R&D organisa-
tions; support for developing intellectual property rights and patents applications; incentives for 
cooperation between universities and industry, and support for entrepreneurship.

Over the period 2000-2013, the Government Planning Options for research and techno-
logical development and innovation were, broadly speaking, organised into several major 
dimensions designed to enhance the innovation system: strengthening capacity building; 
the reorganisation of the institutional fabric, encouraging its connectivity; and, finally, stimu-
lating knowledge exploitation and its context, in structural terms. The Portuguese research 
policy has important specificities, such as the selection of priorities that are mostly general 
in nature – there are few thematic priorities -, and the mobilisation of intergovernmental 
research organisations and foreign research institutions for the catching-up process. 

 

The choices made in the plans mentioned in Table VII.2 can be organised into six categories, 
according to the rationale and motivation for the public intervention and its time horizon. 
The motivations range from the need to (i) assure a proper functioning of the research and 
Innovation system - one of the public missions -; (iii) overcome bottlenecks or encourage 
emerging dynamics; (iii) foster changes in the strategic direction of the actors towards rele-
vant themes or promote their concentration to achieve critical mass; (iv) reduce duplication 
or increase the diversity of the system; and (v) enhance the context of the system or promote 
a favourable environment for innovation activities.
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TABLE VII.2.
Policy measures included in the Government Planning Options (GOP) 2000-2013

Sourte: Government Planning Options, published in Diário da República (official journal)

Policy objectives Measures Envisaged GOP

1. Reorganisation of the R&I 
System Governance 

Re-launch of the Higher Council for Science, Technology and Innovation 2003, 2004

Creation of the National Council for Science and Technology 2013

2. Enhancing Human Capital, 
Mobility and Employability

 Advanced Training of Human Resources for S&T 2000, 2001, 2002, 2004, 2005, 2006, 2007, 2009, 2010, 
2011, 2012, 2013

Promotion of Doctoral Programmes 2008, 2013

Training for Technicians 2010, 2011, 2012

Researchers Mobility 2000, 2001, 2003, 2004

Attraction of Talent 2008, 2010, 2011, 2012

Promotion of employment in science – FCT Researcher contracts and recruitment support 2001, 2005, 2006, 2007, 2008, 2013

Excellence Awards 2004

3. Completing the Institutional 
Fabric of the Public Research 

Sector and Promoting its 
Reorganisation

Creation of the Biomedical Research Institute (Funding Agency) 2000

Research Institutes and Centres multi-year funding 2000, 2001, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 
2013

Creation and Funding of FCT Associated Laboratories 2000, 2001, 2005, 2006, 2007, 2008, 2009

Reform of  public research laboratories (national Laboratories) 2000, 2005, 2006, 2007, 2008, 2009

Critical Mass creation and development of competences through institutional      
thematic networks 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012

4. Enhancement of 
Infrastructures and Reorganising 

of the Equipment Network 

Modernisation of Equipment and the Infrastructures Network 2000, 2001, 2004, 2010, 2011, 2012

Support for Libraries and Repositories 2001, 2004

5. Galvanizing Quality R&D 
Activities

Competitive General Funding for RTD Projects 2001, 2003, 2004, 2005, 2006, 2007, 2008, 2009

Competitive General Funding  for RTD Projects, by type 2013

6. Thematic Programmes

Sea Programme 2000, 2001, 2010, 2011, 2012

Space Programme 2000, 2001, 2010, 2011, 2012

Science, Technology and Society 2003, 2004

Digital Portugal 2000

Portuguese Participation in the GRID Network 2005, 2006, 2007, 2008, 2009

Information and Communication Technologies and the Information Society 2000, 2001

7. Promotion of Links between 
the Actors of the Innovation 

System
Promotion of Inter-institutional Cooperation 2001, 2003, 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012

8. Valorisation of Knowledge

Network of Industrial Liaison Offices 2000

Economic Development Centres 2000, 2003, 2008

Technology Transfer (Vouchers) 2010, 2011, 2012

Creation of the GAIN Network 2013

9. Improving the financing of 
Innovation Encouraging Venture Capital 2000, 2010, 2011, 2012

10. Stimulating the Business 
Sector

Support for Creating New Companies 2008

Support for Entrepreneurship 2013

11. Development of Intellectual 
Property Rights Support for Patents and their diffusion 2008

12. Supporting Integration into 
the European Research Area 
and Enhancing the European 
Competitiveness of National 

RTD

Further Integration into the European Research Area 2003

Support for Participation in the European RTD Framework-Programme 2000, 2003

Creation of the Office for Promoting the RTD Framework-Programme (GPPQ) 2005, 2006, 2007, 2008, 2009

Promoting Iberian Cooperation on R&D through the creation of Iberian R&D Centres and 
of National Programmes 2005, 2006, 2007, 2009, 2010, 2011, 2012

13. Promoting the 
Internationalisation of the 

Research and Development 
System

Accession to European Intergovernmental Organisations for Research and Other 
International Scientific Organisations 2001, 2004, 2008, 2010

Fostering International Cooperation 2003, 2004

Programme of International Partnerships between Foreign Research Organisations and 
Portuguese Thematic Networks 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012

Ex-post evaluation of International Partnerships with American Universities, to support 
the decision for continuation 2013

Promoting the UNESCO-CPPLP Centre 2011, 2012

14. Dissemination of Scientific
Culture

Creation of the network of Ciência Viva Centres 2000

Support to Ciência Viva 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 
2010, 2011, 2012
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The GOP, over the period in question, were organised according to the dimensions mentioned 
above:

1. Measures with a permanent nature for the development of the national endogenous 
capacities aiming at the regular functioning of the system. These measures include the 
following dimensions:

a. Support for ‘Human Capital Formation’ involving generalised support for advanced 
training through the provision of fellowships for ISCED level 6 qualifications and 
post-doctoral training;

b. ‘Core’ funding of research centres and institutes. Up to 1994 this funding was not 
competitive; allocation was the responsibility of the National Institute for Scientific 
Research (INIC);

c. Support for research activities, through generic competitive funding of projects 
(typically three year projects), covering all scientific fields;

d. Support for scientific culture, through the Ciência Viva programme.

2. Measures, of a temporary nature, chosen at the political level to eliminate institutional 
bottlenecks in the system. This type of measures includes:

a. The recreation of the Science and Technology Higher Council – a fundamental body 
for the proper functioning of public policy, which has only  functioned sporadically;

b. Reform of the national laboratories; a measure that has been present in the Gover-
nment Planning Options since 1998, when the process began;

c. The creation of B-on, to provide the system with an on-line library, complementing 
the existing libraries and facilitating and enlarging access by academia to the scien-
tific and technical information system;

d. Proposal for the creation of a funding agency for medical sciences in Porto, which 
has never been implemented;

e. The creation of a network of Valorisation of Research Centres, or networks of Indus-
trial Liaison Offices and, for 2013, the GAIN network;

f. The creation of the Office for Promotion of the RTD Framework-Programme (GPPQ), 
helping Portuguese teams become more competitive in obtaining funding from 
the European Framework Programme;

3. Measures to stimulate the dynamics of concentration, by reducing fragmentation or by 
increasing diversity:

a. Reorganisation of the institutional fabric through a network of units, centres and 
research institutes, with  ‘core’ / programmatic funding provided by FCT. The cre-
ation of a network of thematic Associated Laboratories to create critical mass at 
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thematic level in the country and to support public policy. In the same logic, it was 
envisaged the creation of Thematic Networks covering Associated Laboratories/
University Centres and national Laboratories.

4. Measures to influence the behaviour of R&D performers:

a. The creation of strategic partnerships between national thematic networks and 
American universities/European institutions to improve the quality of post-gra-
duate training and to enhance mission-oriented research, problem solving, and 
university-industry linkages;

b. The promotion of training of technicians and enhancement of researchers mobility, 
which are inconspicuous measures in its implementation. The funding of doctoral 
schools, which has only been recently implemented;

c. Stimulation of research labour market, through the recruitment of researchers by 
laboratories and centres, based on contracts between the FCT and the researchers, 
promoting, in this way, the retention of talent. The opening-up of public research 
jobs has not been implemented, although it is a target set in the national plans;

d. The development of Iberian and international cooperation and incentives to attract 
European funds, and support to the diversification of the funding sources of R&D 
institutions;

e. Support for the creation of start-ups, while fostering entrepreneurship;

f. The promotion of patent applications and diffusion of best  practices for intellectual 
property rights.

5. Measures to support emerging fields; these measures have been few and are restricted to a 
small number of priorities identified and selected at government level. The ones selected are:

a. Programmes in the fields of Sea and Space, and more recently to promote GRID 
networks;

b. Support for nanotechnologies through the creation of an Iberian institute;

c. Support for particular scientific areas by providing access to large European infras-
tructures.

6. Measures to promote a favourable environment for innovation; these measures have 
been few over the last decade, and include:

a. The promotion of venture capital financing;

b. Strengthen the systemic cohesion of the innovation system, through the reinforce-
ment of linkages between the different innovation system components, , included 
in the Technology Plan and in funding programmes based on structural funds (e..g. 
the NSRF), such as the recent clusters policy.
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Achieving the targets defined 
in the different plans and 

programmes

18. Inspired by the methodology used for strategically ma-

naging organisations, an adaptation is employed here of the 

methodology developed in the report by Deloitte for the DG 

Research and Innovation “Monitor human resources policies 

and practices in research – The Researchers Report 2012, 

Scorecards”.

From the analysis of the six dimensions of public intervention, in the last decade, it can 
be concluded that only one of them falls, to a certain extent, on the demand-side, which 
is in-line with the traditional supply-side oriented formulation of Portuguese public poli-
cies, namely for the development of generic capacities. Policy instruments acting on the 
knowledge demand side have only rarely been formulated or implemented. For example, 
only in few occasions public procurement has been used to support innovation, the same 
happened to measures of a regulatory nature. Even when these measures exist, they are 
centred mainly on funding instruments, intellectual property rights, or visas for scientists.

In the last decade, national public policy included mechanisms to monitor policy results, 
from national programmes, which are centred on structural thematic objectives. In or-
der to analyse the progress made towards achieving the objectives set in the plans and 
strategies, a methodology was applied inspired by Scorecards18, based on measuring the 
progress of each indicator selected by the national authorities, in the approved strategic 
plans, and agreed targets.Scorecards help evaluate the progress, or lack of it, of each in-
dicator with respect to the defined targets, as well as the trend (progress, stagnation, or 
regression) seen over the period under analysis.

The 13 objectives defined in the National Plan for Growth and Jobs (PNACE), Technology 
Plan (PT), Commitment to Science and the National Strategy for Sustainable Development 
(ENDS) for the period 2005-2010 are displayed in Table VII.3. In some cases, each plan se-
lected more than one target, and respective indicator, for the same objective. For example, 
for the objective to increase national scientific production there are three different targets, 
and respective indicators, even though each of them can be a proxy for that objective. 
Because of that, there is a certain inconsistency in the targets set for the objectives due to 
the lack of coordination between the plans. The ENDS 2015 attempted to provide a synthe-
sis of those indicators, having proposed alternative ones in some cases (DPP, 2011). Table 
VII.3 shows the targets set, identifying also the respective indicator and the plan where 
the target was defined. In addition, the difference was calculated between the value of the 
indicator in 2005 and in the target year (2010), showing whether the target was success-
fully reached (+) or not (-).

The objectives whose targets were achieved are the following:

System outputs – internationally referenced scientific production;

Education and Training – graduates in S&T areas (doctorate holders), aged between 
20 and 29 years old; number of doctorate degrees awarded annually;

System Resources – human resources and researchers;

Knowledge exploitation – venture capital.
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Objective 1 – Increasing 
internationally referenced 
national scientific production

The objectives whose targets were not reached are the following:

System outputs – internationally registered patents;

Education and Training – graduates in Engineering Sciences (first stage of tertiary 
education); new doctorates aged between 30 and 34 per thousand population; and 
the share of doctorate holders in  Engineering Sciences;

System Resources – financial resources;

Knowledge exploitation – technology intensive sectors and exports.

Overall, the research and innovation system has achieved the targets regarding the ou-
tputs in tertiary education and publications, as well as the increase in the human resources 
in the system. However, the objectives were not met concerning the technological outputs, 
the growth in the technology intensity of the economy, as well as the level of financial 
resources invested in the system. The exception was the increase in venture capital in-
vestment.

The attainment of objectives and targets should be put into context by comparing the per-
formance of Portugal with that of the benchmark countries in order to identify convergent 
or divergent trends towards those countries. For each dimension, the most significant 
indicator was chosen for the comparison, in the period 2005-2010, or the last year where 
data was available. The progress achieved was then calculated, providing a quantification 
of the tendency for the objective over the period being studied. 

For the objective of increasing the volume of scientific production, it was selected the 
indicator for the number of internationally referenced publications, normalised for the 
population size. The political targets defined, as shown in Table VII.4, sought an increase 
in this indicator by 50%. Portugal largely exceeded this target, showing an excellent level 
of performance with respect to the knowledge production objective. Moreover, Portugal 
was the country that showed the greatest progress in this indicator (when compared with 
the benchmark countries), despite the fact that it finds itself alongside Hungary as one of 
the countries with the lowest level of scientific output. By 2010 the national values were 
closer to those of its neighbour, Spain. 
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TABLE VII.3.
Research and innovation policy indicators for the period 2005-2010 (or last available year)

Objective Plan Duration Targets

Knowledge Production (Publications)

1 PNACE & PT 2005-2008 Increase by 50% internationally referenced scientific publications 

1 C. to Science 2006-2009
Increase by 50% (600 publications/per M pop./year) internationally referenced scientific 

publications  

1 ENDS 2015 2006-2015 Increase the no. of scientific pub. (Scopus) to 650 per M pop.

Knowledge Production (Patents)

2 PNACE & PT 2005-2008 Triple the no. of patents registered

2 C. to Science 2006-2009 Triple the no. of patents registered at the EPO and USPTO

2 ENDS 2015 2006-2015 Increase the no. of patent applications to the EPO per M pop. (12)

2 ENDS 2015 2006-2015 Increase the no. of USPTO patents per M pop. (12).

Human Resources for R&D (ISCED 5-6 Education)

3 C. to Science 2006-2009 Increase by 50% the no. of new engineering sciences graduates 

3
PT 

ENDS 2015 
2006-2015 Increase the flow of new graduates, aged 20-29, in S&T into the population (12/1000)

4 ENDS 2015 2006-2015
Increase the no. of new doctorates, aged 30-34, in S&T as a proportion (‰) of the population 

(0.45)

4 PNACE & PT 2005-2008 Increase the no. of doctoral degrees awarded in Portugal and abroad to 1500 per year

4 C. to Science 2006-2009
1500 doctoral degrees per year, and to increase the relative weight of doctoral degrees in 

engineering sciences

Human Resources for R&D (Stock)

5 PNACE & PT 2005-2008 Increase human resources in R&D activities by 50% 

6 PT 2005-2009 Increase the number of researchers in Portugal to reach 5.3 per thousand population

6 C. to Science 2006-2009 Reach 5.5 researchers (FTE) per thousand labour force

6 ENDS 2015 2006-2015 Increase the no. of researchers (FTE) per thousand labour force (6 per thousand)

Financial Resources for R&D

7 ENDS 2015 2006-2015 Total expenditure on R&D as a % of GDP (3%)

8
PNACE & C. to 

Science
ENDS

2005-2008 Triple the private contribution in business R&D (0.8%)

8 C. to Science 2006-2009 Increase business R&D in GDP to 0.8%

9
PNACE & PT and 

C. to Science 
ENDS 2015

2006-2015 Double the public investment in R&D (1% of GDP)

Knowledge Exploitation (Innovation) 

10
ENDS 2015 & C. to 

Science
2006-2015

Increase the share of employment in medium- and high-techology sectors in total employ-
ment (4.7%)

11 ENDS 2015 2006-2015 Increase the share of employment in high-tech services in total employment 

12
ENDS 2015 & C. to 

Science
2006-2015 Increase the share of high-tech products exports in total exports (11.4%)

13 ENDS 2015 2006-2015 Increase the share of investment in venture capital in GDP (0.15% by 2010)
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Indicator Source Divergence from Target

No. of Publications in the WoS DGEEC/MEC +17,5 pp

No. of  Publications in the WoS /per M pop./year DGEEC/MEC +15,9 pp

No. of  Publications in Scopus /per M pop./year SCIMAGO/Eurostat + 605.25

No. of registered patents – USPTO, EPO, INPI Eurostat -0,9

No. of registered patents – USPTO, EPO Eurostat -1,95

No. EPO patents /per M pop. Eurostat -1,63

No. USPTO patents/per M pop. Eurostat/USPTO -1,48

Graduates (ISCED 5) in Eng. – 2004/5 and 2008/9
DGEEC

-0,13

Graduates (ISCED 5-6) in scientific and tech. areas per thousand population ENDS +2,40

Doctorate holders (ISCED 6), aged 25-34, per thousand population ENDS - 1.45

No..of Doctoral degrees awarded or recognised in Portugal per year DGEEC +166

No. of Doctoral degrees awarded or recognised in Portugal in Engineering 
sciences per year - 2004/5 and 2008/9 

DGEEC -0,03

No. of human resources in R&D activities DGEEC +92 p.p.

No. of researchers/average annual population * 1,000 population Eurostat +3,75

Researchers/labour force*1,000 Eurostat +3,77

Researchers/labour force*1,000 Eurostat +3,77

R&D Expenditure/GDP Eurostat -1,41%

Business expenditure in R&D/GDP Eurostat -0,2 p.p.

Business expenditure in R&D/GDP Eurostat -0,1 p.p.

Government expenditure in R&D/GDP Eurostat -0,1 p.p.

Employment in medium- and high-tech industries/total employment (2005-
2008)

ENDS -0.01pp

Employment in the knowledge intensive service sector/total employment ENDS -0.1pp

Venture Capital Investment/GDP (2007-2011) Eurostat
-

-8.40pp

Exports of high-tech products/total exports (2007-2011) Eurostat +0.07pp
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In relation to the objectives of tripling the number of patents in Portugal and of increasing 
the number of patents registered internationally (EPO, USPTO), once again, an indicator was 
chosen that could be normalised by population size, to allow, as in the previous case, com-
parison with other countries. The chosen indicator for patenting was the number of patents 
registered at the EPO per million population. Portugal always had very low numbers of pa-
tents registered internationally, and the progress achieved so far is not signalling a turn in the 
current situation, as both the growth and target deviation are negative. However, it should be 
noted that the same negative tendency in the growth in the number of patents was visible 
not only in Portugal, but in most of the benchmark countries. Only four countries registered 
a significant level of growth: Hungary, Austria, Ireland and the Czech Republic (Table VII.5).

Country 2005 2010 Progress Trend

Portugal 690,36 1.255,25 82% Ò

Austria 1.472,68 1.931,04 31% Ò

Belgium 1.660,08 2.072,62 25% Ò

Spain 960,52 1.333,91 39% Ò

Finland 2.136,88 2.560,00 20% Ò

Netherlands 1.915,61 2.427,94 27% Ò

Hungary 670,66 771,59 15% Ò

Italy 922,17 1.151,25 25% Ò

Ireland 1.470,93 2.182,70 48% Ò

Norway 1.897,59 2.688,86 42% Ò

Czech Republic 888,50 1.345,79 51% Ò

TABLE VII.4.
Scorecard: International 
publications per million 

population

Source: Scimago, Eurostat (February 2013)

Objective 2 - Increasing 
the level of national patenting 

with the EPO 

TABLE VII.5.
Scorecard: Number of patents 

registered with the EPO per 
million population

e) estimated value

Source: Eurostat (February, 2013) 

Country 2005 2009 (e) Progress Trend

Portugal 10,95 10,30 -6% Ë

Austria 184,72 193,74 5% Ò

Belgium 143,76 133,83 -7% Ë

Spain 31,51 31,22 -1% Ë

Finland 252,53 227 -10% Ë

Netherlands 214,03 203,17 -5% Ë

Hungary 13,33 19,28 45% Ë

Italy 83,71 76,42 -9% Ë

Ireland 66,88 72,22 8% Ë

Norway 106,21 88,99 -16% Ë

Czech Republic 10,62 22,98 116% Ë
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The national plans include five objectives for increasing the level of tertiary education qualifi-
cations in Portugal. Two of these objectives focused on increasing the number of technology 
first degrees and the other on the general increase in the number of new degrees awarded 
(ISCED 5 and ISCED 6) to young adults; the other three objectives centred on increasing the 
number of doctoral degrees awarded in Portugal and abroad. The indicator chosen to mea-
sure the variation in the qualifications of the Portuguese population was the number of new 
doctorate holders per thousand labour force, aged 25-34, allowing a comparison with the 
European counterparts (Table VII.6).

Surprisingly, Portugal, after many years following a positive trend in this indicator, started to 
decline in 2008, regressing to 2002 levels by 2010. Thus, the tendency over the second half 
of the decade was for the decline in the number of new doctorate holders per thousand of 
the labour force. This decline only occurred in Portugal and Finland.

One of the ever-present objectives of Portuguese public policy has been the expansion of the 
system through the growth of the number of researchers. Two targets were laid down in this 
respect: one proposed a 50% increase in human resources in R&D, and the other an increase 
in the number of researchers per thousand labour force. The latter was the chosen indicator. 
Over the 2005-2010 period, Portugal more than doubled the number of researchers in the 
labour force, exhibiting the strongest growth of all the benchmark countries. In general, all 
countries showed a positive trend in the growth of the number of researchers in the system 
(Table VII.7).

 

Country 2005 2010 Progress Trend

Portugal 2,50 1,90 -24% Ë

Austria 2,00 2,30 15% Ò

Belgium 1,20 1,50 25% Ò

Spain 0,90 1,20 33% Ò

Finland 3,10 2,60 -16% Ë

Netherlands 1,30 1,90 46% Ò

Hungary 0,70 0,80 14% Ò

Italy 1,10 1,60 45% Ò

Ireland 1,20 1,60 33% Ò

Norway 1,30 1,90 46% Ò

Czech Republic 1,10 1.30 18% Ò

Objective 3 - Increasing tertiary 
level qualifications in the 
population aged 25-34

TABLE VII.6.
Scorecard: Number of doctorate 
holders per thousand labour force, 
aged 25-34

Source: Eurostat, 2008 

Objective 4 – Increasing the share 
of researchers in the labor force
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The Lisbon Strategy set a target of 3% for the share of R&D expenditure in GDP (GERD/
GDP). This target was agreed upon at the Barcelona Summit and was carried over into the 
Europe 2020 strategy, which introduced more flexibility for the individual countries. Portugal 
registered a sizable level of growth over the last decade. The R&D intensity of GDP has been 
increasing in all the countries under comparison, except the Netherlands, which saw a slight 
decrease (Table VII.8).

TABLE VII.7.
Scorecard: FTE Researchers per 

thousand labour force

Source: Eurostat

Objective 5 – Increasing the 
research intensity 

of the economy

TABLE VII.8.
Scorecard: R&D expenditure as a 

share of GDP 

Source: Eurostat (2013)

Country 2005 2010 Progress Trend

Portugal 3.80 8.20 116% Ò

Austria 7.10 8.50 20% Ò

Belgium 7.20 7.30 1% Ò

Spain 5.30 5.80 9% Ò

Finland 15.10 15.50 3% Ò

Netherlands 5.60 6.10 9% Ò

Hungary 3.80 5.00 32% Ò

Italy 3.40 4.10 21% Ò

Ireland 5.70 6.60 16% Ò

Norway 8.90 10.20 15% Ò

Czech Republic 4.70 5.60 19% Ò

Country 2005 2010 Progress Trend

Portugal 0.78 1.59 104% Ò

Austria 2.46 2.79 13% Ò

Belgium 1.83 2.01 10% Ò

Spain 1.12 1.39 24% Ò

Finland 3.48 3.90 12% Ò

Netherlands 1.90 1.85 -3% Ë

Hungary 0.94 1.17 24% Ò

Italy 1.09 1.26 16% Ò

Ireland 1.25 1.71 37% Ò

Norway 1.51 1.69 12% Ò

Czech Republic 1.35 1.55 15% Ò
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Objective 6 is linked to the previous objectives given that the anticipated increase in the R&D 
intensity of GDP should result in a 2% share in GDP of R&D expenditure financed by the Business 
sector, with this sector representing two-thirds of total R&D expenditure. The progress shown in 
Portugal of business R&D expenditure, over the last decade, was notable, with the largest growth 
out of all the benchmark countries (which for the most part was positive) (table VII.9)

The effort applied in funding business R&D, concurs with the increase in public sector fun-
ding (1%). The tendency in Portugal has been positive, approaching the target, and with va-
lues in-line with most of the countries under comparison. Of these, only Finland managed to 
reach the target. In contrast to the positive trend shown by most countries for this indicator, 
the Netherlands stagnated and Hungary and Italy saw their position worsen (Table VII.10).

Objective 6 – Increasing Business 
R&D effort  in the GDP

TABLE VII.9.
Scorecard: R&D expenditure 
financed by the Business sector as 
a share of GDP

Source: Eurostat 

Objective 7 – Increasing the sha-
re of public funding in the R&D 
expenditure

TABLE VII.10.
Scorecard: Public sector 
funding as a share of total R&D 
expenditure

Source: Eurostat 

Country 2005 2010 Progress Trend

Portugal 0.30 0.73 143% Ò

Austria 1.72 1.90 10% Ò

Belgium 1.24 1.33 7% Ò

Spain 0.60 0.72 20% Ò

Finland 2.46 2.72 11% Ò

Netherlands 1.01 0.89 -12% Ë

Hungary 0.41 0.69 68% Ò

Italy 0.55 0.70 27% Ò

Ireland 0.81 1.17 44% Ò

Norway 0.81 0.87 7% Ò

Czech Republic 0.86 0.96 12% Ò

Country 2005 2010 Progress Trend

Portugal 0.43 0.72 67% Ò

Austria 0.88 1.08 23% Ò

Belgium 0.45 0.51 13% Ò

Spain 0.48 0.65 35% Ò

Finland 0.89 1.00 12% Ò

Netherlands 0.74 0.74 0% -

Hungary 0.47 0.46 -2% Ë

Italy 0.55 0.53 -4% Ë

Ireland 0.40 0.50 25% Ò

Norway 0.66 0.83 26% Ò

Czech Republic 0.55 0.62 13% Ò
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The objective of increasing the weight of technology intensive sectors in manufacturing in-
dustry cannot be measured in terms of the trend up to 2010, because of a break in the data 
series - technology intensive manufacturing and services sectors were merged into a single 
indicator. Employment in technology intensive sectors did not show any change until 2008. 
Most benchmark countries experienced an increase in this area, especially in the case of 
Hungary and the Czech Republic. Only four countries saw a decline in this indicator: Austria, 
Belgium, Italy and Ireland (Table VII.11).

Employment in knowledge intensive sectors, in Portugal, experienced a relatively modest 
growth. Despite of the importance of the tertiary sector in the Portuguese economy (see 
Chapter 1), it is the country where knowledge intensive services have the lowest share. Most 
of the countries in the comparison group are in-line with Portugal, following a positive trend; 
the exception here is Belgium, which saw a small fall over the period (Table VII.12).

 

Objective 8 – Increasing 
technology intensive sectors’ 

share in employment

TABLE VII.11.
Scorecard: Employment in 

technology intensive sectors 
(medium- and high-technology) as 

a share of total employment

Source: Eurostat

Objective 9 - Increasing 
knowledge intensive service 

sectors’ share in employment 

Country 2005 2008 Progress Trend

Portugal 3.29 3.30 0% -

Austria 6.29 5.78 -8% Ë

Belgium 6.52 6.25 -4% Ë

Spain 4.67 4.78 2% Ò

Finland 6.76 6.95 3% Ò

Netherlands 3.29 3.36 2% Ò

Hungary 8.34 9.26 11% Ò

Italy 7.51 7.27 -3% Ë

Ireland 6.02 5.24 -13% Ë

Norway 4.12 4.28 4% Ò

Czech Republic 9.52 11.64 22% Ò
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The increase in the share of total exports attributable to technology intensive sectors was one 
of the indicators that showed a steep decline. In this case, data is only available for the period 
2007-2011. Exports in technology intensive sectors not only failed to grow, but actually saw 
their share of the total fall by more than half. Ireland, Holland and Hungary were countries in 
the group that also saw a fall in this indicator, although less significant than in Portugal. The 
other countries have shown a positive trend in this area (Table VII.13).

TABLE VII.12.
Scorecard: Employment in 
knowledge intensive service 
sectors as a share of total 
employment

Source: Eurostat

Objective 10 – Increasing the 
share of high-tech products in 
exports

TABLE VII.13.
Scorecard: Technology intensive 
sectors exports as a share of total 
exports (2007-2011)

Source: Eurostat (2013)

Country 2005 2008 Progress Trend

Portugal 22.86 23.79 4% Ò

Austria 31.09 31.50 1% Ò

Belgium 38.88 38.50 -1% Ë

Spain 26.86 28.89 8% Ò

Finland 40.53 41.06 1% Ò

Netherlands 41.96 42.66 2% Ò

Hungary 28.22 28.73 2% Ò

Italy 30.17 31.02 3% Ò

Ireland 34.02 36.22 6% Ò

Norway 45.52 46.75 3% Ò

Czech Republic 25.09 25.63 2% Ò

Country 2007 2011 Progress Trend

Portugal 6.80 3.00 -56% Ë

Austria 11.10 11.20 1% Ò

Belgium 6.60 7.70 17% Ò

Spain 4.20 4.80 14% Ò

Finland 40.53 41.06 1% Ò

Netherlands 18.30 17.30 -5% Ë

Hungary 21.40 20.80 -3% Ë

Italy 6.00 6.40 7% Ò

Ireland 25.70 20.70 -19% Ë

Norway 3.30 4.00 21% Ò

Czech Republic 14.10 16.20 15% Ò
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The last of the public policy objectives relates to venture capital investment as a percentage 
of GDP. Data up to 2011 show Portugal following a positive trend in relation to this objective 
and target, in-line with only two countries: Hungary and the Czech Republic. The other coun-
tries saw a significant fall in this indicator (Table VII.14).

The analysis of the progress towards meeting policy targets shows, in comparative terms, 
the tendencies of each of these indicators in the countries closer to the Portuguese reality, 
and has quantified the progress achieved. It can be concluded that overall Portugal has kept 
pace with the rest of the comparison group, except with respect to the positive development 
in venture capital investment; and with respect to the negative development in terms of 
technology and knowledge intensive exports and the number of new doctorate holders per 
thousand labour force aged between 25 and 34 years old.

In conclusion, the evolution of the research and innovation system in Portugal has been cen-
tred on its most dynamic actors, namely the quasi-public institutions that act as mediators 
for the traditional actors. The Business sector is positioning itself at the centre of the system, 
although it is not yet leading the national research and innovation system. At the same time, 
the Government sector has been reducing its role to a marginal level. The last decade is 
characterised by the adoption of a more systemic approach to innovation in public policy, 
although public intervention has, for a long time, been centred on the creation of linkages 
between producers and users of knowledge, either by way of partnerships between universi-
ties/ research institutions and companies, or by way of intermediary organisations.

One of the important challenges faced by public policy is to consolidate the process where 
policymaking functions are made irreversible, in order to ensure the regular operation of 

Objective 11 – Increasing venture 
capital investment

TABLE VII.14.
Scorecard: Venture capital 

investment as a share of GDP

Source: Eurostat

Conclusions

Country 2007 2011 Progress Trend

Portugal 0.13 0.22 72% Ò

Austria 0.13 0.04 -68% Ë

Belgium 0.30 0.16 -48% Ë

Spain 0.26 0.21 -20% Ë

Finland 0.47 0.22 -52% Ë

Netherlands 0.61 0.34 -44% Ë

Hungary 0.05 0.08 53% Ò

Italy 0.11 0.08 -32% Ë

Ireland 0.17 0.03 -81% Ë

Norway 0.26 0.14 -45% Ë

Czech Republic 0.05 0.12 134% Ò



293

Public Policies for Research and Innovation

implementation structures and in the functions, independently from the government cycle. 
Other important challenges for the formulation of policies are to ensure stakeholder parti-
cipation in the different phases of the policymaking cycle, from the strategic coordination 
and collective identification of priorities and choices, to the development of shared visions 
and scenarios. Public consultations are rare and have little impact on the design of policy in 
national programmes.

Finally, it is worthwhile emphasising the importance of carrying out international evaluations 
of the policies and programmes as well as of participating in mutual learning exercises, or 
other similar exercises involving specialised entities, that would allow for an independent 
and informed opinion to complement the activities being implemented.

Over the period 2000-2013, the Government Planning Options for the research and techno-
logical development and innovation sectors were, broadly speaking, organised around seve-
ral major dimensions that include; enhancing the innovation system; strengthening capacity 
building; the reorganisation of the institutional fabric, encouraging its connectivity; and sti-
mulating knowledge exploitation, and its context, in structural terms. There are few thematic 
priorities for investment. The mobilisation of international organisations, namely intergover-
nmental research organisations and foreign research institutions, for the promotion of the 
R&D system is a distinctive feature of the national catching-up process.

In general terms, the research and innovation system has achieved the targets set for growth 
in  its outputs in tertiary education and publications, as well as in its human resources. The 
same cannot be said for technological outputs and the technological intensification of the 
economy; or even the financial resources for investment in the system, where the goal of clo-
sing the gap with the European average is still to be achieved. The challenge will be to main-
tain and consolidate the growth of the R&D component and to enhance the effectiveness of 
technology oriented policy, including improved coordination between knowledge production 
and exploitation. It can be concluded that Portugal is in-line with the evolution observed in 
the benchmark countries for those indicators selected as targets for public policy.



General Conclusions
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The analysis of the last decade of the Portuguese research and innovation system, presented 
in this report, is focused on the system’s potential dynamics in relation to the processes and 
functions associated with the production and exploitation of knowledge. Characterising the 
structure of the system by identifying the actors and the relationships established between 
them provided a basis for analysing the key functions associated with the evolution of the 
system. Prior to this, an analysis was made of the socioeconomic context surrounding the 
system. Knowledge production, circulation and intermediation, along with its economic ex-
ploitation, were identified as functions of the system, with the accompanying functions of 
mobilising physical, human and financial resources and their associated public policies. At 
each stage of the report a comparison was made with either the average of the European 
Union (27) or the group of 10 countries selected for benchmarking. 

The main objective of the study was to identify the strengths and weaknesses, opportunities 
and threats associated with each of the system functions. This then serves as a starting point 
for a strategic reflection on the trends and desirable scenarios, so as to choose agglomera-
ting themes covering various activities, including scientific and technological, as well as eco-
nomic themes, that drive discussion with the main stakeholders. It is through this dialogue 
that substantiated choices can be made regarding the priorities and design of the National 
Research and Innovation Strategy for Smart Specialisation.

Portugal is geographically a small country, located at the western corner of Europe and bor-
dering Spain at its northern and eastern sides. The fact that it is far from the centre of 
Europe, and does not border onto central regions, means that both in economic terms and 
scientific and innovation terms, the country can neither benefit from being close to the ma-
jor centres of knowledge, nor from gains due to externalities and spillovers that result from 
cross-border collaboration (Varga, 2006). However, this geographical localisation has a vast 
exclusive economic zone of 1.7 million km2, 18 times its land area and with a great potential 
for developing a future blue economy.

Portugal has an average population density, unevenly distributed between the coastal and 
inland regions, with high degrees of concentration in urban areas and with an aging popu-
lation, and facing a threat of decline, This is associated with a poorly qualified population, 
compared to the European average, namely in the older generations. These factors, among 
others, have contributed to Portugal diverging from the European average in terms of wealth 
over the last decade.

General Conclusions
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The economic structure is highly concentrated in the service sector, and only around 40% is 
technology intensive. Manufacturing industry focuses mainly on low and medium-low tech-
nology sectors (77.6% of GVA), although some of these sectors have recorded high levels of 
technological sophistication, as is the case of textiles and footwear, for example.

The dynamism of the research and development sector, and the increase in the business in-
novation capacity fostered a positive Technological Balance of Payments (for the first time in 
2007), with a contribution to the sales of R&D services abroad and a reduction in technology 
imports due to an increased capacity to produce technology endogeneously.

The evolution of the research and innovation system in Portugal is centred on its most dynamic 
actors, namely the quasi-public institutions that act as mediators for the traditional actors. The 
composition of the public and quasi-public sector also changed significantly over the period 
under study, with the consolidation of the universities, and units, centres and institutes toge-
ther representing the most dynamic and visible part of the public sector. The Business sector 
is moving into the core of the system, although it does not yet have the ability to lead the 
national research and innovation system. Conversely, it is notable the marginal weight of the 
Government sector, which has had an average negative growth of 4.3% for the whole decade.

The Portuguese Research and Innovation System has been growing at an annual average 
growth rate of 8% per year, in a fast convergence process with the EU27 average in terms of 
financial and human resources, while a favourable trend has also been shown in indicators 
such as GERD as a % of GDP and the number of higher education graduates in scientific and 
technological areas per 1,000 population for the 20 to 29 years old age group. 

The system is characterised by being concentrated in three main regions, which are also 
more traditionally associated with R&D and innovation – Lisbon, the Centre and North – al-
though a sizable growth is visible in all regions of the country.

For the R&D and innovation system today, the density of actors and the linkages between them is 
within reach of the one of the most developed systems. The system can claim to have all types of 
intermediary actors that are potentially necessary for knowledge to circulate (the space between 
production and exploitation), with their own specialised knowledge and distinct capabilities. 

There are a large number of collaborations between companies and universities or R&D Cen-
tres (Producer-User), a facet especially visible in data from the COMPETE incentives scheme, 
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that represents direct circulation of knowledge, helps to drive innovation. There is yet space 
to increase collaboration between companies and other system entities in the context of the 
actions supported by FP7. 

By the end of this decade, the path covered and the interactions that were established be-
tween the different actors laid down the key framework conditions for improving the inno-
vation performance of companies. While to be expected are the economic results - in terms 
of the contribution to GVA and to exports of more technologically intensive industries and 
services - do not yet fully reflect the transformation process observed for the system in the 
last decades. In other words, the scientific and technological base of the system has achieved 
a maturity and density capable of enhancing an increasing dynamism and adequate know-
ledge exploitation, with ensuing effects on the economy. 

In Portugal, companies mainly concentrate on the performance and financing of more ap-
plied activities, with only a minor percentage of effort being directed to more basic research 
(1.6%) – the smallest amount of any of the countries in the benchmark group. A distinctive 
element of the system is the existence of a layer of private NPIs focused on basic research 
(49.9% of R&D expenditure of the private non-profit sector), whereas in the benchmark 
countries this sector is predominantly associated with applied research. Two thirds of R&D 
investment in Portugal is channelled into four main socioeconomic objectives: Promoting 
productivity and industrial technologies (24%); General advancement of knowledge (20%); 
Transports, telecommunications and other infrastructures (19%); and Health (13%).

The resources mobilised for R&D investment are highly concentrated on Engineering and Te-
chnology, namely enabling technologies (and in particular Information and Communication 
Technologies), largely as a result of the importance of these technologies for the Business 
sector. In terms of financial flows, the Government and Business sectors together fund 89% 
of total R&D expenditure in the country. Companies are more likely to self-finance their R&D 
activities, given that 94% of R&D expenditure by the Business sector were financed directly 
from their own funds. The private NPIs also tend to rely largely on self-funding (43.9%). 
Linked to the limited amount of funds flowing, both into and out of companies, is the indirect 
funding by Government via tax incentives. In fact, Portugal is part of a small group of coun-
tries that rely predominantly on tax incentives for stimulating R&D in the business sector, 
including the Netherlands, Belgium and Ireland (0.14% of GDP).

General Conclusions
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Doctorate holders in Portugal are mainly employed in Higher Education, reflecting a low level 
of inter-sectoral mobility. Portugal is one of the European countries with a lowest percentage 
of doctorate holders employed by companies (6.5%), compared to levels around 30% for 
countries such as the Netherlands or Belgium. 

The increase in the system capacity, both in terms of human resources and in terms of fi-
nancial and structural resources, enabled a significant growth in the outputs of the system 
through the creation of a critical mass effect. In particular, Portuguese scientific production 
has recorded notable rates of growth (an AAGR of 14%), having almost tripled in overall ter-
ms. This growth effort caused Portugal to rise from 16th to 15th position between the 2000 and 
2010 world rankings. However, the improvement in the scientific production and productivity 
still leave the country in one of the last places when ranked against the countries in the com-
parison group. Despite the significant growth observed, Portugal has continued to perform 
below its potential (namely if we consider the above average level of FTE researchers in the 
country). For the group of countries under comparison, Portugal was the country with the 
second highest level of growth in European patent requests. Nevertheless, such growth was 
not sufficient to redress the very low level of patenting in the country.

Despite the significant growth observed in the outputs and quality of scientific production, 
Portuguese universities have remained in the bottom half of the three major international 
rankings: Academic Ranking of World Universities – 2012 (above the 300th position), the SIR 
(above 270) and Leiden (above 259). 

Scientific production involving international cooperation tripled over the period under stu-
dy, reflecting a growing internationalisation and integration in collaborative science networks. 
Collaboration concentrates its efforts on just a few countries, namely the United Kingdom, the 
USA, Spain, France, Germany, Italy, the Netherlands, Brazil, Belgium and Sweden.

Comparising between the profile of Portuguese scientific production with that of the ten 
countries in the benchmark group, highlights Portugal´s specialisation in Exact Sciences, 
Engineering and Materials Science, as well as Biological Sciences and Agriculture, and En-
vironmental Sciences. Although Portugal is neither specialised in Medicine nor the related 
Medical and Health Sciences at a European level, these areas have shown the highest rate of 
growth out of all fields in terms of the number of publications over the last decade. By 2010, 
Medical and Health Sciences had become the field with the most publications, overtaking 
Exact Sciences.
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In terms of scientific competitiveness, as evidenced by the scientific specialisation index, 
Portugal was found to be highly specialised in Marine Sciences over the period 2000-2010. 
Even though the specialisation of scientific production declined in the second half of the de-
cade, areas such as Fisheries and Marine and Freshwater Biology, Oceanography and Oceans 
Engineering consolidated their activity in this period. It is worth drawing attention to the 
importance of Food and Beverages, Agricultural Sciences and Biotechnology, as well as the 
Environment and Biology, given the national clusters in these areas. Assembling the areas of 
greater specialisation by thematic proximity allows groups to be identified that correspond 
to clusters of a technological or economic nature, as is the case of the Sea, Biotechnology 
and Health, Production engineering, Civil Engineering, Materials and Transports. 

The profile of the Portuguese scientific production structure by NUTS 2 region is diversified, 
with each region contributing in a specific way to the national make-up. As such, the field 
with the most publications in each region was: Materials Science – Multidisciplinary, in the 
North; Electronic and Electrical Engineering, in the Centre and Lisbon; Environmental Scien-
ces in the Alentejo; Freshwater and Marine Biology, in the Algarve and Azores; and lastly, 
Applied Physics, in Madeira. Looking just at the ten fields which have the most publications 
per region reveals Engineering fields at the top in Lisbon and the North; Exact Science fields 
in the Centre and Madeira; and Natural Science fields (excluding Exact Sciences) in the Al-
garve, Alentejo and Azores.

In what concerns the impact of Portuguese scientific production, the following fields were 
identified has having above world average impact: Space Science, Physics, Agricultural Scien-
ces, Plant and Animal Sciences, Neurosciences and Clinical Medicine. However, comparisons 
using the h-index show that Portugal does not occupy any top position for the 27 scientific 
fields analysed. 

The leading sectors in 2010 in terms of the number of patent requests include Pharmaceu-
tical Products, Civil Engineering and Fine Chemicals. Taking into account the distribution of 
all patent requests (registered at the EPO) by field of technology for the period 2000-2008, 
activity was concentrated in areas of Information Technology, Pharmaceutical Products, Bio-
technology, Medical Technology, Renewable Energy and Environmental Management. The 
level of patents granted through the EPO has remained very low over the last decade.

In business innovation, Portugal has a significant advantage (compared to the European 
Union average) in service and process innovation, and process innovation in the area of 

General Conclusions
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business support activities. The country rates poorly in terms of product innovations brought 
to market. The most common innovation activities in Portugal are: purchases of machinery; 
equipment and software; training for innovation activities; and carrying out in-house R&D 
activities. The percentage of enterprises involved in training for innovation activities is signi-
ficantly above the European average, while the percentage involved in in-house R&D activi-
ties is significantly below the European average. It should also be noted that a relatively small 
percentage of enterprises outsource their R&D or other knowledge, either within Portugal or 
the European Union. 

The main barriers to developing innovation activities are related to the associated costs, 
funding and financing, as well as with market conditions - uncertainty and power of the 
incumbent companies. There is a higher percentage of enterprises in Portugal, than in the 
average for the European Union, citing such barriers as being highly important factors ham-
pering innovation. 

The Portuguese economy shows a clear specialisation profile based on manufacturing in-
dustry activities of low or medium-low technological intensity, particularly concentrated in 
the North and Centre of the country. The capacity to benefit from significant economies of 
scale, of scope/related variety and knowledge spillovers in each sector is enhanced by the 
regional concentration of these activities in the North and Centre of the country, by the na-
tional scientific specialisation in the areas of each sector, and by employment in Research 
and Development. These sectors have shown a substantial dynamism of firm growth in terms 
of employment.

Regional clusters of manufacturing industry were identified as having significant potential 
to benefit from economies of scale, scope and various types of synergies and positive ex-
ternalities. These clusters favour knowledge transfer and technology upgrades in sectors of 
lower technological intensity, such as those associated with i. Food products and Beverages; 
ii. Textiles, Clothing and Footwear; iii. Mineral products; iv. Metal products; and v. Forestry 
based products; as well as of higher technological intensity, such as those associated with vi. 
Chemical products (except pharmaceutical); and vii. Electronic, Electrical and Transportation 
Equipment, particularly related to the automotive industry.

Opportunities to deepen specialisation in technology-intensive activities and to develop sec-
tors that show significant potential for growth were also identified, such as: i. Automotive 
Industry, including Electrical, Electronic and Transportation equipment; ii. Telecommunica-
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tions; iii. Research and security (activities related to security systems); iv. Pharmaceutical 
industry; v. Chemical industry; vi. Computers, Electronics and Optics; vii. Information Tech-
nology; viii. Media, Radio and Television; and ix. Information.

By cross-referencing the analysis of the scientific and economic specialisations, it was pos-
sible to identify a significant degree of scientific specialisation in several areas of economic 
specialisation, namely the following clusters: i. Food products cluster / the fields of Food 
Science and Technology and of Agronomic Engineering; ii. Textiles cluster / the field of Mate-
rials Science - Textiles; iii. Ceramics cluster / the field of Materials Science - Ceramics; and iv. 
Paper, Furniture, Wood and Cork clusters (forestry based industries) / the fields of Materials 
Science – Paper and Wood and of Forestry and Logging. 

The analysis based on the Related Variety Index, which seeks to measure the variety of 
the sub-activities (4-digits) of each 2-digit NACE division, taking into account the weight of 
employment in each of them, concludes that in 2011, the Centre had the highest Index level 
in the country, followed by Lisbon, the North and Alentejo, which shows an upward trend.

The Diversity Index, measuring the diversity across various types of activities at the 2-digit 
NACE level, shows that Lisbon, the Centre and North regions have the most diversified pro-
files, followed by the Alentejo, Algarve, Madeira and the Azores.

The explicit adoption of the concept of an innovation system by Portuguese public policy 
began in 2001, although the focus was placed on building up the fabric of the system and 
promoting a knowledge-based economy. Public intervention has always centred on the cre-
ation of links between producers and users of knowledge, either by way of partnerships 
between universities/research institutes and companies, or by way of intermediary bodies.

Between 2000 and 2013, the Government Planning Options in the research and technologi-
cal development and innovation sectors were broadly structured around the following areas: 
stimulating the innovation system; strengthening the creation of capacities; reorganising 
the institutional fabric, while promoting connectivity; and generally stimulating knowledge 
exploitation and its surrounding environment in structural terms. The number of choices 
identifying thematic priorities for investment has been very limited. The catch-up process 
underway for the national R&D system makes particular recourse to mobilising international 
organisations, namely intergovernmental, research organisations and foreign research insti-
tutions, to stimulate the R&D system.

General Conclusions
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Overall, the research and innovation system has achieved the targets set out with regard to 
improving its outputs in tertiary education and publications, as well as the increase in the 
human resources allocated to the system. However, it was not able to reach the targets re-
garding the technological outputs and the technological intensification of the economy, and 
the level of financial resources invested in the system.
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