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Abstract

This paper compares the R&D policy strategy of Bpmid Portugal to promote business
R&D spending by focusing on the R&D objectives, a@ntives and outcomes. It aims to
uncover new matters for policy attention and reseazoncerning the public support for
business R&D. These countries have similar R&Dcstmal problems to address, two of the
most generous fiscal systems for R&D and compagBtiow S&T indicators as compared to
the EU average. Both failed to reach the R&D intgngoals of the past and it is unlikely
they will reach the R&D goals set for 2020. Neveltlss, the rationale for attracting
international R&D investment is competitive. Thriegportant issues call for attention: the
inverse public incentive structures for businessDR&he faster growth of the BERD/GDP
ratio in Portugal over recent years and the impbee of the tax reform in Spain in 2008. As
a conclusion, we believe that both countries aigsimg opportunities for mutual learning and
should coordinate their R&D public policies.

Keywords Business R&D, R&D incentives, R&D policy, Spalprtugal
JEL Classification Coded125, O38, O57.

1. Introduction

Spain and Portugal have different size but comparatsuctural problems of science and
technology (S&T) to address. Recent R&D policy hasn designed to increase the historical
low-level of domestic expenditures on R&D (GERDYdusiness R&D (BERD), aiming to
reach the European Union (EU) average R&D spendBegier R&D incentives were offered
to attain the ambitious R&D goals set by both caest which have two of the most generous
tax incentive systems to face the growing compuetitior international R&D investment
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(OECD, 2008; Carvalho, 2012). R&D is a fundamemtplt of innovation and governments
assumed a leading role in promoting business R&f@rahe Lisbon Agenda in 2000.
Catching-up countries like Spain and Portugal thikeeEU average as reference to assess their
S&T indicators and define R&D goals and policieshnhis framework in mind. This is
tricky since the EU average indicators are movargdts and there is the risk of setting R&D
goals not consistent with the country’'s R&D potahtiOn the other hand, the setting of
business R&D intensity goals and the globalizabbbusiness R&D pose new challenges to
public policies, even because Governments do nag hacontrol of important variables like
GERD, GDP or the firms’ strategic options. Governiseare in a process of learning on how
to best promote business R&D spending in this netting), which is easily noticeable in the
many different approaches taken recently by thecBuhtries to do thdt.That is, learning
how to best use the tools — direct support andrteentives — to promote business R&D, its
design, the relative advantage of each tool, ardeffectiveness of R&D policy. But, there
are also opportunities for learning and identifyaach issues in a close comparative analysis
of R&D policies of neighbouring countries sharingmgparable problems and objectives,
including the opportunity to conceive common R&Dlipes, an innovative approach
requiring a major change in the way R&D policy aR&D instruments are currently
conceived.

This paper is a first attempt to compare the R&[cycstrategy of Spain and Portugal to
promote business R&D, with particular focus on tR&D objectives, incentives and
outcomes. In our knowledge, there are no previtudies that have focused on this goal and
this constitutes the main novelty of this work. Tlesearch has an exploratory character and
aims to uncover new lines of research and matterpdlicy attention concerning the public
support of business R&D in both countries.

The methodology used is based on the analysis lfgouformation available in official
reports and databases, and covers the period frermid-1990s to include the period of time
in which at least one of the countries have set R&fensive goals. The paper makes an
overview of the recent S&T policy and structural R&roblems of both countries, addresses
the incentives policy to stimulate business R&Daraines the R&D goals policy and
compares the evolution of BERD with the EU averagi®re the conclusion.

Results show that both countries failed to reaehRBD intensity goals of the past and it
is unlikely they will reach the R&D goals set fof2D. Nevertheless, the rationale for
attracting international R&D investment is compeétas the evolution of both tax incentive
systems for R&D shows. Three issues appear to periant in future policy options and call
the attention of policy makers and researchersfabethat Spain and Portugal have inverse
incentive structures for business R&D, the fastemgh of the BERD/GDP ratio in Portugal
over recent years and the implications of the §paR&D tax reform in 2008. As a
conclusion, we believe that both countries are imgsspportunities for mutual learning and
should coordinate their R&D public policies.

2. Structural and policy challenges

Spain and Portugal entered the former CEE in 198b6ssarted to build their S&T system in
the 1980s, after emerging from a dictatorship e 1870s. With poorer S&T indicators than
the OECD/EU average, the R&D policy over the lastatles has targeted similar R&D

! The OECD (2010b) report makes an overview of thenynapproaches taken by governments to leverage
business R&D.

Z Indeed, Portugal and Spain have an institutio@&D Rartnership in the area of nanotechnology — TFerna-
tional Iberian Nanotechnology Laboratohtt://www.english.umic.p}/
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structural problems related to the size of R&D exprire and relative weight of each
performance sector: R&D expenditures (as a % of GBIl below the EU average;
BERD/GERD ratio smaller than that of the institnib sector (HES+GOVERD+PNP),
smaller than the EU average and the two third€tbevants; number of full-time equivalent
researchers (FTE) per one thousand workers snialerthe OECD average and, unlike the
OECD, FTE researchers in higher education in Spah Portugal outnumber those of the
business sector.

The arrival of democracy in the late 1970s brougpa&in the opportunity to build the S&T
system, which the civil war and the dictatorshipéndeteriorated. The 1986 Law of Science,
Technology and Innovation has shaped the S&T systeae then. It has set up a multiannual
S&T framework, a budget provision, an Annual Plan R&D where the thematic priorities
are defined, created CICYTor the coordination, planning and control of #renual plans,
and started providing financial support for buss&&D through CDT1. The new Law of
S&T&I of 2011 defines the Spanish S&T&I system agegrating the central government
system and all regional systems, including the tsgesi coordination, financing and
execution. The Spanish S&T Strategy and the Spanisbvation Strategy materialize the
multiannual S&T framework to achieve the objectigbared by the regional administrations,
the Science, Technology and Innovation Council, Slceence, Technology and Innovation
Advisory Council, and the Spanish Committee for daesh Ethics. The Spanish S&T&lI
Strategy 2013-2020 and the R&D Annual Plan 2013520&re recently approved.

In Portugal, the creation of JNICTh 1967, an institution sought to stimulate thenéstic
technology base, signaled the birth of the S&T gyo(Caracga, 1999). In the 1980s, after the
dictatorship, Portugal started to build the fouratet of its S&T system with the creation of
basic infrastructures, launching of mobilizing praigs and setting a legal framework. The
first official statistics on R&D date back to 198Phe 1988 law on scientific research and
technological development addressed all aspectsS&T policy, including objectives,
priorities, planning, evaluation, mobility of reselaers and articulation with the innovation
policy (Caraca, 1999). CIENCIA and PEDIP were tha@nrpolicy instruments in the 1990s
designed to create the infrastructures for scienesearch and development. The
Technological Plan in 2005, the government’s deteation to raise R&D spending and the
public incentives for R&D have had great impactio& S&T indicators recently.

2.1 Public incentives for R&D

Ambitious R&D goals and generous public incentiaes two aspects of the leadership role
assumed by Spain and Portugal to promote busin&$s &ter the Lisbon Agenda. The
rationale of market failure traditionally used tgptain the public support of private R&D,
where the presence of externalities makes priv&P Rpending smaller than the socially
optimal (Arrow, 1962; Nelson, 1959), is no longapegh in the context of goals-based R&D
policies. Innovation and economic growth, for whiB&D is a fundamental input, and
country competition for international R&D investniesnd researchers are also important
(Carvalho, 2012). R&D tax incentives, for instanaeg encouraged by the European Union
and widely used in the OECD countries, but arecmoiceived according to the rationale of
market failure since they do not discriminate sessttechnologies or research areas.

Figure 1 shows OECD estimates for the two maingygeublic support for private R&D.
Direct funding (subsidies, loans...), the tradiibmvay of public intervention, is better to
target specific firms, sectors or technology areadirect support (tax incentives), which

¥ CICYT - Comisi6n Interministerial de Ciencia y Tedogia.
4 CDTI - Centro para el Desarrollo Tecnolégico eusitial.
® JNICT - Junta Nacional de Investigacdo CientiéicBecnolégica.
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targets all R&D performers and projects, gainedutemity in the OECD more recently: 12
countries in 1995, 18 in 2004, 26 in 2011 (OECD1D0 The public incentives in Spain
(0.15% of GDP) and Portugal (0.13% of GDP) are camalple and greater than countries with
higher R&D spending (Germany, Finland), but theemtove structure is totally different.
According to Figure 1, direct funding represent®6806f the Spanish incentives while in
Portugal about 84% are tax incentives. This isresing and meaningful if we think that
Spain and Portugal were placed second and fourthdrranking of the best tax incentive
systems but Portugal has had a faster growth of BERP ratio over the recent years, as we
will see below.

Figure 1. Direct funding and tax incentives for R&D, 2009 0f GDP)
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m Direct funding of BERD Indirect support through R&D tax incentives

Source: OECD (2011)

Both countries offer firms various direct fundingpmrtunities for R&D, either for
individual projects, projects in consortium or aacting out. Reports of the Spanish main
funding agency, CDTI, show that CDTI's funding beem 2006 and 2011 amounted to
6443M€ to support 6815 projects, including projedt technological development,
technological innovation, cooperative industrialsearch, large public-private research
consortia, cooperative R&D and NEOTEC. QREN 200I23 the main Portuguese public
funding instrument for business R&D, which supposlividual R&D projects, R&D
centres, collective R&D, mobilising projects, pmrdige of demonstration, co-promotion
projects and R&D vouchers. As on December 2012, §REotal R&D funding amounted to
1.9M€, benefiting 8136 firms in an estimated inuastt of 8.2M€ (QREN, 2013).

Many countries are implementing and improving R&aX tincentives systems, even
countries traditionally averse to this kind of patdupport. It is the government’s best tool to
influence business R&D and attain R&D goals, whetplains its increasing popularity.
Spain and Portugal, together with France and Carlelee the most generous and attractive
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tax incentive systems of the OECD to promote bussiR&D’ (Tables 1 and 2). In Spain,
R&D tax incentives are in place since the 1980¢,nbajor changes were introduced in 1995
with the new law on corporate taxation. Portugaitfintroduced R&D tax incentives in 1997
and since then has seen the Spanish tax incestygésm as a reference and a competitor for
international R&D investment. Between 1999 and 2@B8 change in tax treatment of R&D
was more significant in Portugal (OECD, 2010a)Spwin, for each unit of R&D expenditure
there was a tax relief of 0,313 units in 1999 ay8#9 units in 2008; in Portugal the tax relief
changed from 0,15 units in 1999 to 0,281 units00&

Table 1. Evolution of the Spanish R&D tax incentives system

1995 1999 2000 2001 2004 2007 2008 2011

Level rate 20% 30% 30% 30% 30% 27% 25% 25%
Increment rate 40% 50% 50% 50% 50% 46% 42% 42%
Expenditures on R&D personnel - 10% 10% 10% 20% 18%4.7% 17%

Cooperation with universities and
Technological Centres
R&D capital expenditures (except

- 10% 10% 10% 20% 20% - -

- - 10% 10% 9% 8% 12%

buildings)

Expenditures in innovation 10-15%0-15% 10-15% 10-15% 10-15% 10-15% 10-15%
Deduction base Income tax payable

Years to claim benefits 5 5 10 10 10 15 15 15
Tax credit limit per year 35% 35% 45% 45% 50% 50% 0%5 60%

Sources: Legislation; Corchuelo (2004)
Note: (*) Alternative option of deducting from tlecial security tax liability

Table 2. Evolution of the Portuguese R&D tax incentivesteys

1997 2001 2005% 2009 2010

Level rate 8% 20% 20% 32.5% 32.5%
Increment rate 30% 50% 50% 50% 50%+30%
Deduction base Income tax payable
Years to claim benefits 3 6 6 6 6
Tax credit limits per year:

- volume-based tax credit No limit No limit No limit No limit No limit

- increment tax credit 249399€ 498799€ 750000€ 1500000€  1800000€

Sources: Legislation; Carvalho (2012)
Note: (a) To take effect in 2006; (b) +20% fortsosith R&D personnel holding a PhD

There are several points to highlight by compabioth systems. First, the number of times
the systems have changed, 8 in Spain and 5 in dg&rtghowing the commitment of
governments to improving its generosity and ativaoess. Second, while in Portugal all
changes were to improve the generosity of the systmportant to restore confidence in
SIFIDE and materialize the government’s commitnterihcrease BERD after 2005, in Spain
part of the benefits were reduced in 2007, perl@pscognition of the inefficiency of some
benefits or just as an adjustment recommended éywteumulated experience. Third, both
systems use a two-level deduction base: a “lete! epplied on the volume of a firm’s R&D
expenditures of the year; an “increment rate” aggplon the increment of a firm’s average
R&D expenditures over past two years. Fourth, théudtion base is the firm's income tax

® As measured by the tax benefit for each euro teden R&D using the B-index method. Data for 2068e
OECD (2010a).

" In Portugal, the tax incentive system (SIFIDE) haen replaced by “RFI — Reserva Fiscal para limesito”
(Fiscal Reserve for Investment) in 2004 and 2068, raintroduced again in 2006.
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payable and firms can claim benefits up to 6 y@&amBortugal and 15 in Spain. Fifth, both
systems allow R&D projects to benefit from direending and tax incentives (on the part not
supported by direct funding).

It is puzzling that Spain and Portugal have sim@lad generous tax incentive systems but
entirely different public incentive structures. Aes research hypothesis, it is worth
investigating if the complexity and compartmentatian of the Spanish system, and the less
restrictive tax credit deduction in Portugal makes difference. In a study of Spanish firms,
Corchuelo and Martinez-Ros (2008) found that buresny and lack of knowledge about the
incentives were two important motives for firms ngtng tax incentives in Spain.

3. R&D policy by objectives: targets and achievemes

This is the goals-based R&D policy era (Carvalh@l2). Currently, many countries define
R&D intensity goal® in their S&T plans and policies to achieve in @dfic time frame,
presumably conscious that BERD and GDP variablesbayond a Government’s control.
The EU’s 3% R&D goal is the best known example gbals-based R&D policy framework,
but many non-European countries are following soitluding the US, China, Brazil, Japan
or Korea. R&D expenditures are key to knowledgesdasconomies and countries like Spain
and Portugal are concerned with correcting thectitral underinvestment in R&D by the
business sector and catching up with the EU aveR&de spending.

Tables 3 and 4 compare R&D intensity goals in Spaartugal and the EUSpain has set
GERD objectives since 1996 under the four year S&p&n’° Portugal first defined R&D
goals in 2000, but only after 2005 the governmeag shown determination to achieve the
ambitious goals set that year under the Technadbditan. The EU has set R&D intensity
goals at the Barcelona Council in 2002 and curyeaté a key element of the R&D policy
under the Europe 2020 Strategy. Practically evadycBuntry has defined long-term R&D
intensity goals in their National Reform Programrnre2011. None of the GERD objectives
set by Spain, Portugal and the EU has been achiefmh with substantial discrepancies
between targets and achievements. For examplen $passted 1.39% of GDP in R&D in
2010 (2% target); Portugal invested 1.59% in R&R2G10 (1.8% target). Table 4 shows a
similar picture for BERD since none but one BERRldwas been achieved. These results are
not the exception, but rather the pattern of theggbased R&D policy era since only in a few
cases R&D intensity goals have been achieved @BRD of Denmark in 2010: 3.07% for a
target of 3%).

® GERD and BERD as a % of GDP.

° In gathering the data, we have considered the doweenario (example, Spain 1996-1999: 0.9%, 1.086 a
1.3% scenarios) and the lowest interval range (@lanPortugal 2011-2020: 2.7%-3.3%) when applicable

9 «pjan Nacional de Investigacion Cientifica y Deelio Tecnoldgico” which follows from the framewotaw

of “Fomento y Coordinacién General de la Investigacientifica y Técnica” (Ley 13/1986).
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Table 3 GERD targets and achievements in Spain, Poragdithe EU (% of GDP)

Targets Achievements
- ) (Target year or
(beginning of the period —>  targear) - . most recent)
O I~ 0O O O 4 N M g 1 O N~ 0O oo O dA 4 1 O
(o2} o2} (o2} (o2} o o o o o o o o o o - A O Lo N
(o] (0] (0] (0] o o o o o o o o o o o o — o
Spain
0.83—> 0.90 0.86 (1999)
086> 1.29 1.05 (2003)
1.05—> 1.22—> 1.40 1.27 (2007)
1.12—> 1.66—> 2.00 1.39 (2010)
1.2——> 2.20 1.33 (2011)
1.2% > 2,50 1.33 (2011)
1.33—> 3.00 1.33 (2011)
Portugal
0.73 > 1.00 0.99 (2006)
0.78 > 1.80 1.59 (2010)
1.50.90—> 2.70 1.50 (2011)
European Union (27 countries)
1.88 > 3.00 2.01 (2010)
2.0&—> 3.00 2.03 (2011)

Sources: CICT (1996), European Commission (200®R0Furostat, FECYT (2007a, 2007b), Gobierno de
Espafia (2011), MCT (2000), MCT (2003), Ministerie th Presidencia (1999, 2005), The Government of
Portugal (2005, 2011).

Table 4 BERD targets and achievements in Spain, Portagdthe EU (% of GDP)

Achievements

beginning of the Z?ir(?de t—>s targeér (Target year or
(beg 9 P year) = - most recent)
25822383 8838388588¢243d¢8 s 8
(o)} (o)} (o)} (o)} o o o o o o o o o o o o — o
Spain
045—>0.84 0.57 (2003)
0.5/ 0.70—> 0.82 0.71 (2007)
0.7+—> 1.33 0.70 (2011)
0.7% > 1.63 0.70 (2011)
0.76—> 2.00 0.70 (2011)
Portugal
0.26 > 0.25 0.46 (2006)
0.36 > 0.80 0.73 (2010)

0.69——>1.7C 0.69 (2011)

European Union (27 countries)
1.20 > 2.00 1.24 (2010)

1.24—> 2.00 1.26 (2011)

Sources: European Commission (2003, 2010), EurdSEEYT (2007a, 2007b), Gobierno de Espafia (2011),
MCT (2000), MCT (2003), Ministerio de la Presidem¢1999), The Government of Portugal (2005, 2011).

Figures 2 and 3 compare the BERD intensity goalsoup020 with the past evolution of
the BERD/GDP ratio. The two trends are clearly djeat in both countries, suggesting that
the BERD objectives for 2020 are ambitious and kefyi to be achieved. In Spain, the
BERD/ GDP ratio has to grow at a rate of 12.4% aflipuo reach the 2% goal in 2020
(comparing with the 4% growth rate between 1996 20tll). In Portugal, the 27% annual
growth rate between 2005 and 2009 is unlikely touoan the future (even with negative
growth rates of GDP since 2008). The BERD/GDP rititailing off from a peak of 0.74% in
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2008 (Spain) and 0.75% in 2009 (Portugal).

Figure 2. Spanish BERD: evolution and objectives for 2020
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Figure 3. Portuguese BERD: evolution and objectives for 2020
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Portugal, Spain and the EU are not good at eshabjsSR&D intensity goals. They have

failed all but one goal so far and, likely, willlfeo achieve the business R&D goals for 2020,
which raises questions about the way R&D objectaesset and the effectiveness of goals-

based R&D policies. Although Governments do notehavcontrol over relevant variables,

results suggest that R&D intensity goals were sttout taking due account of the economic

conditions to achieve those goals. In 2011, SpathRortugal defined ambitious R&D goals
when the economic crisis was well underway andBERD/GDP ratio was showing signs of

downturn in both countries. Strangely, for the Goaweent of Portugal (2011) the objectives

“are consistent with the macroeconomic context’eTurrent economic crisis will certainly
worsen the conditions for achieving the goals, th& making of R&D policy requires

‘oEBL
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reflexion.

4. Business R&D expenditures in Spain and Portugal

R&D intensity goals are a poor yardstick for theleation of business R&D policy because
failure is the rule. Public R&D incentive is butetfiactor that has influence on a firm’s
decision to invest in R&D. Three broad goals thata concern of both countries for a long
time justify the increasing generosity of publicemtives and can be used for evaluating the
effectiveness of the R&D policy: to increase BERDagpercentage of GDP, catch up with the
EU average business R&D spending, and increaseBERD/GERD ratio to two thirds.
Figures 4, 5 and 6 show the evolution of thesecatdrs from mid-1990s onwards.

Over the 1995-2011 period, the EU BERD increaseadity and so did the Spanish
BERD up to 2008. In Portugal the evolution of R&mdicators is irregular, with periods of
faster growth and periods of faster decline. Stgrfrom a much lower level, the business
R&D intensity ratio in Portugal increased steadigfore 2005 and registered high growth
rates up to 2009, positing Portugal above Spainadliosving a faster catch-up with the EU
average. The ratio has decreased in both coursines the start of the crisis, suggesting that
the change in the R&D structure of both countriezuored up to then was not yet
consolidated. Figure 5 shows the effort of Spaid Bortugal to catching up with the EU
average BERD spending. Between 1995 and 2008, tenish and the Portuguese
BERD/GDP ratios raised from 34% and 10%, respéelgtite over 60% of the EU ratio. Part
of this remarkable evolution, sharper in Portugedra2005, should be credited to the R&D
policy aimed at increasing business R&D expendiure

Figure 4: Evolution of BERD in Spain, Portugal and EU279%2011
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Figure 5. Evolution of BERD in Spain and Portugal as a %b27 BERD, 1995-2011
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Figure 6 shows that the evolution of the EU’'s BERERD ratio has been rather unclear,
and remained in the 62-65% range over the periaghdws the difficulty that the EU has had
to achieve the goal of two-thirds of R&D expend#siby the business sector, and why this
objective remains important in the 2020 strategy.Spain, this ratio registered phases of
growth and decrease but remained in the 52-56%erangl 2011 and about 9.7 points below
the EU average over the period. In Portugal, thernmss expenditures evolved differently. In
1998, the BERD was only 21% of GERD, representiigp Df the EU average and 44% of
Spain’s. The BERD/GERD ratio registered high grovetes until 2007 and decreasing rates
thereafter, exceeding 50% in 2007 and 2008 onlye Weight of the public sector in the
country’s global R&D expenditures is still too hig both countries and the objective that
two-thirds of that investment be the responsibiityrivate sector is still very distant.

Figure 6. Evolution of BERD/GERD ratio in Spain, PortugablaaU27, 1995-2011
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5. Conclusion

This exploratory research uncovers three majoressf business R&D policy in Spain
and Portugal that deserve further research anaypalitention, namely the possibility of
policy coordination as a way to address commonlprobg and objectives and respond to the
globalization of business R&D, the effectiveness gwals-based R&D policies, and
differences in the public incentive structures. s facing comparable R&D structural
problems, Spain and Portugal have not seen adwmtaga deeper coordination of their
business R&D policies yet. Indeed, there is a cditpe rationale behind the evolution of
both tax incentive systems, and R&D policy coortliorawould involve a major change in
the way the R&D policy is conceived. They have daneenormous effort to strengthen their
S&T system, increase business R&D expenditureshoag-up with the EU average S&T
indicators, respond to the EU R&D challenge and entowards economies based on
knowledge and innovation, but so far they haveexgpiored ways of implementing common
policies and remain competitive in the attractibmn¢ernational R&D investment. Following
the trend, R&D intensity goals have gained key ingace in the S&T policy of both
countries, but only a goal has been achieved, oftasting great discrepancies between
targets and achievements. The business R&D integsials up to 2020 and the historical
evolution of the BERD/GDP ratio are diverging intlbaountries, meaning that the 2020
R&D goals will hardly be achieved. This calls irjoestion the goals-based R&D policies
and the ability of governments to set business Rgdals. Governments’ R&D intensity
objectives are a poor yardstick to assess the &ssiR&D policy, which is better done
against the broad R&D policy goals. Despite theaasing generosity of the public incentives
and the tendency to reduce the gap with the EUageeronly the objective of increasing
BERD as a percentage of GDP registered a partietess. Perhaps unexpectedly, the
BERD/GDP ratio in Portugal has grown faster tha@ain, resulting in a faster approach of
Portugal to Spain and the EU average, especiaky 2005. The latter will certainly be better
explained by understanding the implications of faet that Spain and Portugal have
comparable and generous tax incentive systems doapletely different public incentive
structures. There are lessons to be learned fram@auntry’s R&D policy.
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