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Abstract

This work analyses the evolution of the Portuguese scientific and techological system since the

beginning of the 80’s, aiming to understand how the S&T public policies have contributed to the devel-

opment of national Science and Economy. While its scientific organization has traditionally been very

poor, having joined the European Union in 1986 made it possible for Portugal to acquire the political

and financial means to develop its scientific system and begin a new era for portuguese science. We

analyse the scientific policies applied since then while trying to associate them with the increase in

R&D investment under an European perspective. We then review the results of those policies, particu-

larly where training of human resources, scientific outputs and innovative performance are concerned.

Lastly we analyse the impact of a specific reform, the creation of the Associated Laboratories, on the

nacional S&T development, by comparing their performance to that of the other R&D institutions,

and conclude by summing up the main findings and discussing their implications, while also predicting

the evolution of the S&T system for the foreseeable future.
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1 Introduction

Scientific knowledge has long been associated

with economic development. The transition to a

knowledge-based society, where human resources

are the main economic asset, has been the focus

of the European development policies for the past

decades, particularly since the Lisbon strategy was

devised in 2000. The emphasis on Science and

Technology growth is justified by its increasingly

positive results not only in terms of human re-

sources development, but also concerning the diffu-

sion of innovation; strong R&D policies are nowa-

days largely considered to play an important role in

1



fostering technological development and economic

growth [1].

Three main factors contribute to the evolution

of a country’s the scientific system: first of all,

the existence of adequate research facilities must

be guaranteed; secondly, it is important to pro-

mote intellectual diversity, particularly through in-

ternational mobility programmes and the building

of research networks encompassing several differ-

ent scientific fields; and thirdly, it is crucial that

there be enough properly trained human resources

available in the scientific system for it to prosper.

Public policies play central roles in this policy, and

while there have been more than one successful ap-

proaches, a few factors are widely considered to be

a key part of scientific progress, such as training of

human resources, assembling a critical mass of re-

searchers in R&D institutions, guaranteeing public

financial support and involving the private sector

in the funding of R&D activities [2].

Having being aligned with the main guidelines

of European scientific policies since 1986, Portugal

has also invested deeply in the modernization of

its arcaic scientific system, with increasingly pos-

itive results. In this thesis we aim to understand

how national S&T policies have influenced the per-

formance of R&D institutions and, on a national

scale, of the country’s scientific and economic de-

velopment. The argument is made that the in-

vestment in R&D has a positive influence on the

scientific and innovative outputs of the country;

additionally, we focus on a specific landmark of

portuguese S&T policy, the creation of Associated

Laboratories, and attempt to understand whether

they have had the expected impact on the por-

tuguese research system by discussing their special

characteristics and comparing their performance to

other types of R&D institutions.

The work is largely based upon the analysis

of significant S&T indicators, as described by the

OECD manuals [3], available from both national

[4, 5, 6] and foreign [7] databases. These are typ-

ically heavy indicators, meaning they take a long

time to reflect changes in public policies and also

that their evolution is often determined by a series

of factors other than the ones that are of inter-

est to us, which forces us to adopt a cautious ap-

proach and systematically cross-check similar indi-

cators while also complementing their information

with other appropriate documents, such as laws

and official reports, in order to avoid misleading

interpretations.

We begin by analysing the evolution of por-

tuguese R&D funding and the role of public sci-

entific policies in its growth, comparing the por-

tuguese development with the rest of the European

Union, since the beggining of the 1980’s decade.

Afterwards, we proceed to examine the results of

such policies, mostly in terms of advanced train-

ing of human resources, results in scientific out-

put indicators and patents granted, so that we

may understand the effectiveness of S&T evolu-

tion. Further on, the role of the different kinds

of R&D institutions is studied, focusing on the As-
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sociated Laboratories and comparing their perfor-

mance with that of State Laboratories and other

Research Units, in order to sustain the arguments

above.

2 Scientific Policies and R&D

Funding

Public S&T policies play a very important role in

the development of R&D activities. This section

is devoted to analysing the evolution of the por-

tuguese scientific policies through the past three

decades and their effect on R&D funding for each

sector of performance, which is shown on figure 1:

Figure 1: Total R&D expenditure by sector of per-

formance [8].

The broad timespan considered is divided into

five subperiods, according to political and eco-

nomic characteristics which clearly differentiate be-

tween each of them, in order to simplify our ap-

proach. Firstly, we considered the time period from

1982 to 1986, when the importance of introduc-

ing a S&T policy consistent on a national basis

is understood for the first time, and throughout

these years Portugal experiences a regular increase

in R&D funding, almost exclusively from public

sources. As a result, by 1986 the total R&D ex-

penditure had tripled when compared to 1982, with

most R&D activities being performed in public in-

stitutions (state laboratories and universities), in-

creasing an yearly average of 32, 1% whereas the

GDP growth was measured at 1, 2% per year for

the same timespan. In spite of this growth rate,

Portuguese R&D was by 1986 still very much be-

hind its european counterparts, as Portugal spent

by then only about 0, 36% of its GDP on R&D

while european leaders were growing nearer to 3%.

In 1986 a new era for portuguese S&T begins,

as Portugal becomes a member of the European

Economic Community (EEC) and is adressed com-

munitary structural funding as a means of acce-

larating the country’s economic performance to a

level similar to its european counterparts; in addi-

tion, for the next ten years Portugal would enjoy

long-term political stability for the first time since

the 1974. It therefore became possible to foster

S&T development with european money, resulting

in a period of prosperity for R&D activities - the

total R&D expenditure incresead by over 300% be-

tween 1986 and 1992, well beyond GDP growth

rates, and by 1995 the gap between Portugal and

the rest of Europe had been considerably short-

ened.
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S&T definitely becomes a political priority in

1995, following a change in government and the

creation of a Ministry for Science and Technology,

led by a former researcher. Throughout its term,

which ended in 2002, most S&T indicators expe-

rienced a constant growth and several important

steps towards estabilishing a national S&T policy

were taken - the evaluation of all public-funded re-

search units by an international panel and the in-

troduction of Associated Laboratories, for exam-

ple. On an international scale, Portugal would be

an active contributor to the development of the Lis-

bon Strategy (2000) [9], which defined the guide-

lines for the European S&T policies for the next

decade. The enterprise sector would also become

more involved in the funding and prosecution of

R&D activity, and despite the fast inscrease in

public funding, by 2001 almost 25% of R&D in-

vestment came from private sources.

The involvment of the private sector would ex-

perience a serious setback following the 2002 gov-

ernment change, decreasing by 55% between 2001

and 2005, as a result of the country’s political un-

certainty, economic sterility and governmental de-

viation from S&T purposes in that period. By

2006 however, following a new government change,

S&T had regained the status of political priority

[10] and would see a fast-paced growth for the

next years, particularly focused on fostering pri-

vate R&D initiatives, whose funding grew at un-

precedented rates from 0, 08% to 0, 61% of the

GDP up to 2010; at the same time, public fund-

ing of R&D continued to grow, meaning that by

2010 Portugal had surpassed some of its european

partners in terms of total R&D expenditure (Italy,

Spain) and reached european-like levels of perfor-

mance in this matter, altough still trailing heavily

in terms of private investment.

Figure 2: Public and Private R&D Expenditure as

% of GDP (2010).

3 R&D Outputs

3.1 Human Resources

What results has the increasing investment in R&D

brought about? First of all, it is important to con-

sider the advanced training of human resources,

which is one of the main pillars of any scientific

system [11]. Since 1982, the number of new doc-

torate holders has been growing at a similar rate

to R&D expenditure, suggesting a strong correla-

tion between them, which becomes even more clear

considering that most new doctorate holders attain

their degree while working in government-funded
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research grants. Accordingly, the number of re-

searchers working in R&D has also been increasing

steadily.

Figure 3: Researchers (FTE) by sector of perfor-

mance

Figure 3.1 plainly shows a growing trend, es-

pecially from 2005 onwards, which is evidently a

result of the renewed role S&T has played in the

political scenary since then; this is particularly

clear in the case of the business enterprise sec-

tor, as a consequence of governmental fiscal in-

centives, and the higher education sector, follow-

ing the massive hiring of new researchers accord-

ing to the CiÃancia programmes. We expected

that most of these new researchers would be doc-

torate holders, given their increasing availability;

however, our data shows that in 2009 only a small

fraction of researchers were PhD holders - 1, 1% in

the business enterprise sector [12]. As such, the

substantial growth registered lacks a solid founda-

tion and appears to be slightly unrealistic, espe-

cially given the abnormal increase in the number

of portuguese FTE researchers between 2005 and

2010 (more than doubled, rising from 18th to 6th

among European Union countries).

3.2 Scientific Output

A key indicator of the proficiency of a scientific sys-

tem resides in the published papers it can produce.

Portuguese scientific papers have increased seadily

over time, not only in total, but also considering

only quoted publications and the total number of

quotes. The percentage of quoted papers, which is

considered to be a good indicator of the excellence

of the scientific work, has decreased slightly as the

total number of publications has grown, as would

be expected. Figure 3.2 shows that despite this

progress, Portugal still remains from the other eu-

ropean countries on this matter; nevertheless, we

show that the increase in the number of scientific

works is linked to a better eficiency in the use of

financial and human resources, and not simply a

consequence of a greater financial availability.
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Figure 4: Total scientific publications by million

inhabitants.

3.3 Innovation

Innovation is the leading motivator for R&D activ-

ities performed in and financed by the business en-

terprise sector, since its successful development is

a fundamental source of competitive advantage for

private companies. A good indicator of innovative

performance is the number os registered patent ap-

plications; we consider, in particular, the number

of patentes granted by the European Patent Office

to nationally-based applicants. In this matter Por-

tugal has grown considerably, clearly in line with

the evolution of R&D expenditure, but remains,

as was the case with scientific publications, in a

precarious level of performance when compared to

the rest of the European Union; moreover, in 2009

the number of patents submitted by portuguese in-

stitutions amounted to only 12% of the EU aver-

age, whilst in the case of scientific publications the

portuguese total corresponds to 40% of the Dan-

ish value, the maximum among the Union. This

is a clear indication that not only has innovative

performance been unable to evolve at the scientific

branch level, it is also currently the greatest flaw of

the portuguese scientific system, which has not yet

been able to fully transform the increasing funding

benefits into S&T results.

4 R&D Institutions and the Role

of Associated Laboratories

The purpose of this section is to explain how the

performance of R&D activities has been carried

out in the portuguese S&T system. Three differ-

ent institutional models can be assumed by enti-

ties with research activity: State Laboratory (SL),

Associated Laboratory (AL) and, most commonly,

Research Unit (RU). Whereas typical RUs are in-

tegrated in an university-based environment, SLs

are organisms under direct governmental influence

and benefit only from public funding. The AL

figure was introduced in 1999 as a hybrid of the

previous two, encompassing the autonomy and hu-

man resources availability of RUs in larger organi-

zations (increase in researchers’ critical mass) while

remaining linked to the governmental structure as

a tool for the prosecution of public scientific strate-

gies, the main benefit residing in the increase, both

in amount and reliability, of public funding.

In order to understand the impact of the in-

troduction of ALs, we compare their performance

with that of RUs and SLs. In contrast to RUs,

ALs have managed to employ a large contingent of

researchers in their activities, strenghtening their

core, while also acquiring greater amounts of fund-

ing, especially from non-public sources, which is

in itself a positive result since it relieves the pres-

sure from public-based sources. Accordingly, re-

sults of R&D are typically better in ALs than in

RUs, when measured in terms of scientific publi-
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cations and patent registrations. Figure 4 shows a

comparative analysis of the main R&D indicators

for the IST-based ALs and RUs.

Figure 5: Main R&D indicators - comparison be-

tween RUs and ALs.

A comparison is also made between the perfo-

mance of ALs and SLs, altough in this case data

availability issues impose a strong limit on our

analysis. The main finding is that ALs generally

perform better than SLs in terms of scientific out-

put vs funding, as shown in figure 4, which, along

with the comparison with regular RUs, leads to the

conclusion that the introduction of ALs is associ-

ated with improvements in the autonomy and per-

formance of the portuguse S&T system, therefore

sustaining the hypothesis presented in the begin-

ning of this work.

Figure 6: Scientific output per funding - compari-

son between State and Associated Laboratories.

5 Conclusions

This work aimed at undestanding how public R&D

policies have influenced the development and per-

formance of the portuguese research system. Fig-

ure 7 shows that there has been a strong growth in

portuguese S&T, based upon significant public in-

vestment, altough results have so far failed to meet

reasonable expectations.
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Figure 7: Scientific output per funding - compari-

son between State and Associated Laboratories.

Five main conclusions are withdrawn from this

analysis: first of all, portuguese scientific develop-

ment has been mainly fueled by the public sector,

and altough private R&D investment and perfor-

mance has been growing, the system remains ex-

cessively dependent of public funding sources. Sec-

ondly, we have shown that Portugal has been effec-

tive in producing highly trained human resources

but not nearly as effective when including them in

the scientific system, especially where the business

enterprise sector is concerned. Thirdly, altough the

investment in R&D has produced results in terms

of scientific output and patent registration, Portu-

gal remains far behind european standards in both

those categories.Concerning R&D institutions, it

has been shown that Associated Laboratories have

been a positive addition to the research system,

particularly because of their structural agility and

performance efficiency indicators. Finally, it is

clear that this sort of fast-paced S&T development

is not sustainable, as seen by its abnormally differ-

ent growth rates for different kinds of performance

assessment indicators, and it will take some time

for all the involved strucutres to adjust in order to

retrieve the system’s stability.

Future work will address precisely the matter

of the sustainability of such a system, while also

focusing on the apparently extraordinary develop-

ment of the business enterprise sector since 2005

and further exploring and detailing the compara-

tive analysis of the diverse R&D institutional mod-

els.
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Provisórios, 2011.

[5] Pordata, Science and Technology Statis-

tics Database.

[6] FCT, R&D Institutions Statistics

Database.

[7] Eurostat, Science and Technology

Statistics Database.

[8] GPEARI-MCTES, Dotações
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