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Opening Remarks

As the national funding agency for science and technology, the Fundagao para a Ciéncia 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 Fundagao para a Ciéncia e a Tecnologia (FCT)
May, 2013




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.




Portugal has maintained its commitment to mobilise resources for RRD 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.

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.




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 oth both in terms relative to world production and in terms of production
volume on a per capita basis. The country was also in gth 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.

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.




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.

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.




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




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.




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




Global Swot

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

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

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

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

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.

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

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

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

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

. A significant number of R&D units and institutions that are classified as excellent by

international evaluation.

Context

Research
and innovation
system



Scientific
and technological
production

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

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

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

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

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

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.

Good R&D infrastructures.

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

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.

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.

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




(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. Alow 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.

Context



Research
and innovation
system

Scientific
and technological
production

10.

1.

12.

13.

14.

15.

16.

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

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

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.

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

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

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.

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.

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.

1The productivity of the Portuguese scientific community is still below that of bench-
mark countries.
Portuguese scientific production has only limited world impact.

The number of patent applications is insufficient.




Opportunities

1. A growing specialisation in knowledge-intensive services.

2. Agrowing 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.

Context

Research
and innovation system

Scientific
and technological
production



Economic
specialisation

10.

1.

12.

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.

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.

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.




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.

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

An ageing population and increase in the dependence ratio.

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.

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

Context

Research
and innovation
system



Thematic SWOT
Analysis




1.

The National Research
and Innovation System in Context

Continental shelf 18 times the size of the land mass.

. Number of graduates in Maths and Science and Technology, aged 20-29, above the

EU27 average.

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

services sector.

. The Technological Balance of Payments shows an upward trend.

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

Weaknesses

1.

Investment (GFCF) has been falling since 2007.

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

. A low share of employment in medium- and high-technology manufacturing activities

(as % of total employment).

. Exports of high-technology products are fragile.

. The level of coverage is unfavourable for acquisition rights/usage of licences, brands

and the like.

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




Opportunities

1. Specialisation in knowledge-intensive services.

1. Arisk 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.




Characterising the National Research
and Innovation System

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.




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.

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.




Mobilising Financial and Human
Resources and Infrastructures

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. Theresearch 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.




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.

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.




Knowledge Production

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

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

. 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.

. 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.

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

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

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

. A notable growth in trademark registrations.




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.




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

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.




Knowledge Circulation

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. Anational 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.




Opportunities

. 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.

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

. 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, JPl, ERA-NETS).

. 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'1&DT programme of the NSRF.

Treats

. 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.




TN

Knowledge Exploitation

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. Alimited 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,




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.

. 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.

1. An economy specialised in areas of low or medium-low technological intensity, in

competition with high-growth emerging economies.




Public Policies
for Research and Innovation

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. Along 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.

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.




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.

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 (Agéncia de Avaliagao e
Acreditacdo do Ensino Superior)

Adl - Innovation Agency (Agéncia de Inovagao)

AESBUC - The Association of the Biotechnology School of Universidade Catdlica (Associacao para a
Escola Superior de Biotecnologia da Universidade Catdlica)

AIBILI - Association for Innovation and Biomedical Research on Light (Associagao de Apoio ao Instituto
Biomédico de Investigacdo 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.

C3l - Interdisciplinary Coordination for Research and Innovation of the Portalegre Polytechnic Institute
(Coordenacao Interdisciplinar para a Investigacao e a Inovagao do Instituto Politécnico de Portalegre)

CAE - Portuguese Classification of Economic Activities (Classificacdo Portuguesa das Actividades
Econdémicas)

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

CATIM - Centre for Technical Support to the Metalwork Industry (Centro de Apoio Tecnoldgico a
Industria Metalomecanica)

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 Computagao Gréfica)

CCls (JNICT) - Research coordination commissions (National Directorate for Scientific and Technological
Research)

CEIIA - Centre for Excellence and Innovation in the Automotive Industry (Centro de Exceléncia e
Inovagao da Industria Automovel)

CENI - Centre for Integrating and Innovating Processes, R&D Association (Centro de Integracdo e
Inovagao de Processos, Associacao de 1&D)

CENTIMFE - Technology Centre for the Moulds, Special Tools and Plastics Industry (Centro Tecnoldgico
da Industria de Moldes, Ferramentas Especiais e Plasticos)

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 Econdmico e Social)

CEVALOR - Technology Centre for Portuguese Natural Stone (Centro Tecnoldgico para Aproveitamento
e Valorizagao das Rochas Ornamentais e Industriais)

CIES - Centre for Research and Studies in Sociology (Centro de Investigacao e Estudos de Sociologia)
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CIS = Community Innovation Survey

CITEVE - Technology Centre for the Textile and Clothing Industry of Portugal (Centro Tecnoldgico das
Industrias Téxtil e do Vestudrio de Portugal)

CMF - Critical Manufacturing, S.A.
CMU - Carnegie Mellon University

COMPETE - Operational Competitiveness Programme (Programa Operacional Factores de
Competitividade)

CNCT - National Council of Science and Technology (Conselho Nacional de Ciéncia e Tecnologia)

CNElI - National Council for Entrepreneurship and Innovation (Conselho Nacional para o
Empreendedorismo e Inovacao)

CPD - Design Centre of Portugal (Centro Portugués do Design)

CPU - Central Processing Unit (Unidade Central de Processamento)

CS - Critical Software, S.A.

CSCT - Higher Council for Science and Technology (Conselho Superior de Ciéncia e Tecnologia)
CSF - Community Support Framework

CTCOR - Cork Technology Centre (Centro Tecnoldgico da Cortica)

CTCP - Portuguese Footwear Technology Centre (Centro Tecnoldgico do Calcado de Portugal)
CTCV - Ceramics and Glass Technology Centre (Centro Tecnoldgico da Ceramica e do Vidro)
CTIC - Leather Technology Centre (Centro Tecnolégico das Industrias do Couro)

CWTS - Centre for Science and Technology Studies - Leiden

CZ - Czech Republic

DE - Germany

DG - the European Commission Directorates-General

DGEEC-MEC - Directorate-General for Education and Science Statistics — Ministry of Education and
Science (Direccdo Geral de Estatisticas para a Educacdo e Ciéncia - Ministério da Educacao e Ciéncia)

DME - Deimos Engenharia S.A.

E&I — Entrepreneurship and Innovation

ECBIO - R&D in Biotechnology, S.A.

EDP - EDP Inovagao, S.A.

EDP DISTR - EDP Distribuicao de Energia, S.A.
EEC - Collective Efficiency Strategies

EEZ - Exclusive Economic Zone

EGI - European Grid Infrastructure

EIA - Ensino, Investigacao e Administracdo, S.A.

EIP — Excessive Imbalances Procedure
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ENDS - National Strategy for Sustainable Development (Estratégia Nacional de Desenvolvimento
Sustentdvel)

ENGIZC - National Strategy for an Integrated Management of the Coastal Zone (Estratégia Nacional para
a Gestdo Integrada da Zona Costeira)

ENP - Estaleiros Navais de Peniche, S.A.

EPO - European Patent Office

ERA - European Research Area

ERA-NET - European Research Area Network

ERAC - European Research Area and Innovation Committee

ERAWATCH - Platform on Research and Innovation policies and systems
ES - Spain

ESF - European Science Foundation

ESFRI - European Strategy Forum on Research Infrastructures (Forum Estratégico Europeu para as
Infraestruturas de Investigacdo)

EU - European Union

FACC - Support Fund for the Scientific Community (Fundo de Apoio a Comunidade Cientifica)
FCG - Fundacdo Calouste Gulbenkian

FCT - Fundacdo para a Ciéncia e a Tecnologia

FDI - Foreign Direct Investment

FI - Finland

FoS - Fields of Science

FP6 - Sixth Framework Programme for Research and Technological Development
FP7 - Seventh Framework Programme for Research and Technological Development
FR - France

FTE - Full-Time Equivalent

GAAPI - Office Supporting the Research Projects of Universidade da Beira Interior (Gabinete de Apoio
a Projetos de Investigacdo da Universidade da Beira Interior)

GBOARD - Government Budget Appropriations or Outlays for Research and Development
GAIN - Global Acceleration Innovation Network

GDP - Gross Domestic Product

GEANT - Pan-European data network for the research and education community
GENIBET - GenIBET Biopharmaceuticals, S.A.

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 Op¢oes do Plano)

GPEARI - Office for Planning, Strategy, Assessment and International Relations (Gabinete de
Planeamento, Estratégia, Avaliacao e Relagdes Internacionais)

GPPQ - Office for the Promotion of the RTD Framework Programme (Gabinete de Promocao do
Programa-Quadro de 1&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 as Pequenas e Médias Empresas e a Inovagao)

IBERGRID - Iberian Grid Infrastructure
IBET - Institute for Experimental Technology in Biology (Instituto de Biologia Experimental e Tecnoldgica)

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

IC&DT - Scientific Research and Technological Development (Investigacao Cientifica e Desenvolvimento
Tecnoldgico)

ICAT - Institute of Applied Science and Technology of the Science Faculty of Universidade de Lisboa
(Instituto de Ciéncia Aplicada e Tecnologia da Faculdade de Ciéncias da Universidade de Lisboa)

ICT - Information and Communication Technologies
ICTPOL - Polymer S&T Institute (Instituto de C&T de Polimeros)

IDIT - Institute for Technological Innovation and Development (Instituto de Desenvolvimento e
Inovacgao Tecnoldgica)

IDITE-Minho - Minho Institute for Technological Innovation and Development (Instituto de
Desenvolvimento e Inovagao Tecnolégica do Minho)

IE - Ireland

IEFP - Institute of Employment and Professional Training (Instituto de Emprego e Formacao Profissional)
IGC - Instituto Gulbenkian de Ciéncia

IH - Hydrographic Institute (Instituto Hidrogréfico)

IICT - Tropical Research Institute (Instituto de Investigacao Cientifica Tropical)

IMF - International Monetary Fund

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

INE - Statistics Portugal (Instituto Nacional de Estatistica)

INEGI — The Mechanical Engineering and Industrial Management Institute (Instituto de Engenharia
Mecanica e Gestao 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 Inovagao)

INGRID - National Grid Initiative (Iniciativa Nacional de GRID)
INIA = National Institute for Agricultural Research (Instituto Nacional de Investigacao Agraria)

INIAV - National Institute for Agricultural and Veterinary Research (Instituto Nacional de Investigagao
Agrdria e Veterinadria)

INIC - National Institute for Scientific Research (Instituto Nacional de Investigacdo Cientifica)
INL - The International Iberian Nanotechnology Laboratory

INOVAMAIS - Inovamais - Servicos de Consultadoria em Inovacao 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 Saude Doutor Ricardo
Jorge)

IPC - International Patent Classification (Classificacdo Internacional de Patentes)

IPCTN - National Survey of the Scientific and Technological Potential (Inquérito ao Potencial Cientifico
e Tecnoldégico Nacional)

IPL - Instituto Politécnico de Leiria

IPMA - Portuguese Institute for the Sea and Atmosphere (Instituto Portugués do Mar e da Atmosfera)
IPN - Instituto Pedro Nunes

IPP - Instituto Politécnico do Porto

IPQ - Portuguese Institute for Quality (Instituto Portugués 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 Telecomunicacoes)

ITN - Nuclear Technology Institute (Instituto Tecnolégico Nuclear)

ITQB - Chemical and Biological Technology Institute (Instituto de Tecnologia Quimica e Bioldgica)
IUL - Instituto Universitario de Lisboa

JNICT - National Directorate for Scientific and Technological Research (Junta Nacional de Investigacao
Cientifica e Tecnoldgica)

JPI = Joint Programming Initiative
JTI = Joint Technology Initiative
LA - Associated Laboratory (Laboratério Associado)

LE - National Laboratory (Laboratério de Estado)
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LINK - Link Consulting - Tecnologias de Informacao, S.A.

LIP - Instrumentation and Experimental Particle Physics Laboratory (Laboratério de Instrumentacao e
Particulas)

LNEC - National Laboratory of Civil Engineering (Laboratério Nacional de Engenharia Civil)
LNEG - National Laboratory of Energy and Geology (Laboratério Nacional de Energia e Geologia)

LNETI — National Laboratory for Industrial Engineering and Technology (Laboratério Nacional de
Engenharia e Tecnologia Industrial)

LW - Lifewizz, LDA
MA - Metropolitan Area

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

MERIL- Mapping of the European Research Infrastructure Landscape
MIA - Ministry for Industry and Energy (Ministério da Industria e Energia)
MIT — Massachusetts Institute of Technology

MPAT - Ministry of Planning and Territorial Management (Ministério do Plano e da Administracao do
Territorio)

MTCB - Meticube Sistema de Informagao, Comunicacao e Multimédia, LDA
MULTICERT = MULTICERT Servicos de Certificacdo Electrénica 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 Transferéncia de
Tecnologia do Instituto Politécnico do Porto)
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PCT - Patent Cooperation Treaty
PCT - Hubs for Competitiveness and Technology (Pélos de Competitividade e Tecnologia)
PDM&FC - Projecto Desenvolvimento Manuten¢ao Formacao e Consultadoria, LDA.

PEDIP - Specific Programme for the Development of Portuguese Industry (Programa Especifico de
Desenvolvimento da Inddstria Portuguesa)

PIEP Associacao - Innovation in Polymer Engineering (Pdlo de Inovagcao em Engenharia de Polimeros)
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
Econdémico e Social)

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

POCTI - Operational Programme: Science, Technology and Innovation (Programa Operacional Ciéncia,
Tecnologia e Inovagdo)

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

PRAXIS XXI - Science and Technology Operational Intervention (Intervencdo Operacional Ciéncia e
Tecnologia)

PREMAC - Plan to Reduce and Improve Central Administration (Plano de Reducdo e Melhoria da
Administracao Central)

PROINOV - Integrated Innovation Support Programme (Programa Integrado de Apoio a Inovagao)
PT - Portugal

PT - Technology Plan

PTIN - Portugal Telecom Inovagao, S.A.

QREN - National Strategic Reference Framework (Quadro de Referéncia Estratégica Nacional)
R&D - Research and Development

R&DE - Research and Development Expenditure

R&l - Research and Innovation

RAIZ - Forestry and Paper Research Institute (Instituto de Investigacao da Floresta e do Papel)
RCTS - Science Technology and Society Network (Rede Ciéncia, 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 Cientifico e Tecnolégico Nacional)
SETSA - Sociedade de Engenharia e Transformacao, S.A.

SGP - Stability Growth Pact

SII&DT - System of Financial Incentives for Technological Research and Development in Companies
(Sistema de Incentivo a Investigacdo e Desenvolvimento Tecnoldgico nas Empresas)
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SIFIDE - System of Tax Incentives for R&D in Business (Sistema de Incentivos Fiscais em Investigacao
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 Inovacao - Consultadoria Empresarial e Fomento da Inovacao, 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 Informacao, S.A.

TEKEVER ASDS - TEKEVER ASDS

TISPT = TIS.PT, Consultores em Transportes, Inovagao e Sistemas, S.A.

TT-IST - Technology Transfer Office of Instituto Superior Técnico (Area de Transferéncia de Tecnologia
do Instituto Superior Técnico)

UA - Universidade de Aveiro
UA¢ - Universidade dos Acores

UAII&DE - IPS - Research, Development, Innovation and Entrepreneurship Support Unit of
Instituto Politécnico de Setubal (Unidade de Apoio a Investigacao, Desenvolvimento, Inovacdo e
Empreendedorismo do Instituto Politécnico de Setdbal)

UAlg - Universidade do Algarve

UATEC - Technology Transfer Unit of Universidade de Aveiro (Unidade de Transferéncia de Tecnologia
da Universidade de Aveiro)

UBI - Universidade da Beira Interior

UC - Universidade de Coimbra

UCP - Universidade Catdlica Portuguesa

UE - Universidade de Evora

UK = Reino Unido

UL - Universidade de Lisboa

UM - Universidade do Minho

UMIC - Knowledge Society Agency (Agéncia 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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UT Austin - University of Texas at Austin

UTEN - University Technology Enterprise Network
UTL - Universidade Técnica de Lisboa

WIPO - World Intellectual Property Organization

YDR - YDREAMS Informatica, S.A.

% - Percentage Other symbols

%o — Per thousand and abbreviations

Km2 - square kilometre

M - Million

M€ — Millions of Euros

p.p. - Percentage points

AAGR - Average Annual Growth Rate
pop. — Population

TB - Terabytes

EU27 - The EU comprises the following countries: Austria, Belgium, Bulgaria, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden and
the UK
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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 Cientifico e Tecnolégico 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 technigue 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 Specialisation' 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).

The group of countries
used for comparison
(benchmarking)

The period of study

The report structure

1.http://s3platform.jrc.ec.europa.eu/en/c/document_
library/get_file?uuid=e50397e3-f2b1-4086-8608-
b86e69e8553&groupld=10157
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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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The National Research and Innovation System in Context

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 Territory and population
and one of.the largest exclusylve economic zones (EEZ) in Egrope, at around 1.7 m||'||on kmz size of the country
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 1.1).The country is
characterised by significant asymmetries among the regions, with Lisbon having the highest
population density (940.7 people/kmz2). The growing concentration of people in urban areas,
to the detriment of intermediate and rural areas (Table 1.1), 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).

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

10° 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 43
MA Porto 1647.469 1672.67 15.9 15.8 1.5
MA Lisbon 2661.85 2821.876 25.7 26.7 6.0

Source: INE/Statistics Portugal, (2001 and 2011 Census)
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FIGURE I.1.
Population Density
by region (in 2011)

Source: INE/Statistics Portugal (2013)

FIGURE I.2.
Population structure
by age group 2011 (in %)

<15 years
M 15-24 years
W 25-49 years
M 50-64 years

W >65 years

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 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 benchmark' had 30-40% of their population over 5o 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).
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Portugal has an unfavourable ratio between the unemployed and the working age popula-
tion? , 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 1.3).
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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 1.4), with a GDP per capita, in
terms of purchasing power parity, below the EU27 average and all of the benchmark coun-
tries except Hungary.
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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, investment? (-8.3%
over the period 2008-2011), (Figure 1.5). 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.

FIGURE I.3.
Dependency ratio by NUTS 2
region

2001

W 201

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

Brief macroeconomic
overview

FIGURE 1.4.
GDP per capita (in PPP)
Note:Relative to EU27 average

20Mm
¥ 2007

® 5000

Source: Eurostat (2013)

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).

FIGURE I.5.

GFCF AND EXPORTS (Chain-linked volume, reference year 2005) (average annual growth rate)
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Source: Eurostat (2013)

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).
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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% “ 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 1.6). 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 2000%). 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”.
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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 Alentejo® 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%,).

val

The move
towards the tertiary
sector

FIGURE I.6.
GVA structure by sector

Services
= Construction

= Manufacturing without
construction

M Agriculture

Source: Eurostat

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

FIGURE I.7.
Labour productivity compared to
the EU27 average

2000
2007

H20m

Source: Eurostat (2013)

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 1.7).
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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 “Avaliagdao do Impacto Macroeco-
némico do QREN 2007-2013, Relatdrio Final” (An Assessment of the Macroeconomic Impact
of the NSRF 2007-2013, Final Report) (DPP, 2011).
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FIGURE 1.8.

Labour productivity (GVA/hours worked). Average annual

growth rate (volume, prices for reference year 2005, 2005=100)
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Source: Eurostat (2013)

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 1.9). 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).

Madeira 129,0 2010 FIGURE 1.9.
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Qualifications
and skills creation

FIGURE 1.10.

Tertiary Educational Attainment
Level, age group 30-34 (share
population aged between 30 and
34 who have completed tertiary
education*) (%)

Note: * Bars- ISCED 5 or 6; line-target defined

in the respective NRP

Source: Eurostat (2013)

7. International Standard Classification of Education (ISCED)
50r6

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 education’ is also below the European average (26.1% compared to the average of
36.6% in 2011 - Figure 1.10), 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 (%o) 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%o 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%o), 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 1.11).

FIGURE I.11.
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The labour market 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 employment®.

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 1.12).

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.

FIGURE 1.12. spain
Unemployment rate of the Portugal
population aged 25 to 64 years R
old with first or second stage

tertiary education (ISCED 5 or 6) Italy
EU1s5
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Source: Eurostat (2013)
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8. The rate of employment is defined as the ratio of the em-
ployed population to the population of working age (15-64
years old).
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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 Fundagao para
a Ciéncia e a Tecnologia (FCT) to programmes encouraging professional placements, and
essentially the high degree of mobility, both within Europe and internationally (Figure 1.13).

FIGURE 1.13.

Portugal - Distribution of
unemployed tertiary graduates,
by academic degree, 2011 (%)

Bachelor’s degree

W 5 years Bachelor’s degree (“Licenciatura”)

M Master’s degree

W Doctorate degree

Source: IEFP
In 2010 the Portuguese productive structure was still based on low- and medium-low-tech- The productive structure
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 1.14). 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.
2om FIGURE 1.14.
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FIGURE I.15.
High technology exports
(as a % of total exports)
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Source: Eurostat (2013)

FIGURE I.16.

Employment in knowledge-
intensive services (as a %
of total employment in the
services sector)

2000

2011

Source: Eurostat (2013)

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 1.15).
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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 1.16).
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An analysis of the Figure 1.17, 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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International
Investment

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.

1. 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 1.18.

Portugal - Incoming flows of FDI
by sector of economic activity (10°
US Dollars)
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Source: OCDE (2012)

The capability to attract FDI° 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 position™, along
with all its components, and in particular FDI (representing -103.7% and -18.5%, respectively,
in2011™).

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 1.18). 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”™ (DPP, 2007).
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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 Technological Balance
also by acquiring ‘disembodied technology’ from abroad. These flows can be seen in the
Technological Balance of Payments (TBP). of Payments
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 1.19).

01 1 FIGURE 1.19.
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Indicators (MSTI) (2012)

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 1.20).

13. Patents, licences, knowledge and services with a techno-
logical content.
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FIGURE 1.20.
Portugal - Coverage rate of the Technology Balance of Payments, by component (1996-2012)
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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 1.21).
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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 1.21)

(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 attainin