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ABSTRACT
Exista o literature bogata dedicata relatiei
dintre  cresterea  economicd, competitivitate,

productivitate §i investitiile in cercetare-dezvoltare
(CD). In general, este recunoscut aportul semnificativ
al investitiilor in cercetare-dezvoltare asupra cresterii
productivitatii, ca  determinant  major  al
studii teoretice §i emprice s-au axat pe estimarea
nivelului optim al investitiilor in cercetare-dezvoltare
la nivel micro sau mezo economic, utilizand diferite
criterii, in functie de gradul de agregare al
domeniului investigat sau de indicatorii considerati
relevanti pentru respectivul domeniu. Mai putin
abordata in literatura de specialitate este problema
gasirii optimului cheltuielilor totale de C&D pentru
care cresterea productivitatii, la nivel
macroeconomic, poate fi maximd.

Studiul prezent este dedicat unei analize
privind corelatia dintre ponderea cheltuielilor de
cercetare-dezvoltare in PIB Si cresterea
productivitatii muncii in perioada 2000-2009 pentru
unele tari membre ale UE, in scopul evidentierii
locului acestora fata de intervalul estimat de catre
Mario Coccia ca fiind optim. O atentie speciala se va
acorda analizei situatiei Romdniei in context
european §i identificarii  posibilelor solutii de
reducere a decalajelor care existd fata de tarile cu o
intensitate optima a cheltuielilor de cercetare-
dezvoltare.

Cuvinte cheie: investitia in C&D, rata optimd,
cresterea productivitatii, politici in domeniul C&D.
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1. Rata optimd a investitiilor
cercetare-dezvoltare abordata
literatura de specialitate

Existd in literatura de specialitate un
larg consens privind rolul cercetarii-
dezvoltarii ca deteriminant cheie al cresterii
competitivitatii si productivitatii. Estimarea
unei rate optime a investitiillor In C&D a
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ABSTRACT

The relation between economic growth,
competitiveness, productivity, on one hand, and
investment in research and development (R&D), on

the other, has been the research subject of
numerous  scientific  studies. The significant
contribution of the investment in R&D to

productivity growth, competitiveness and economic
growth is generally acknowledged. Some authors
have attempted to empirically and theoretically
estimate the optimal level of R&D investment at the
micro and mezo level, following different paths,
according to their option for the aggregation level
of analysis or to the different indicators selected as
most relevant.

Yet, the identification of the R&D
investment level that maximizes the productivity
growth rate at macroeconomic level seems to have
been rather marginal to the general research
interest. Available scientific papers estimate it by
relating the share of R&D spending in GDP to
productivity, expressed through the Total Factor
Productivity or labour productivity per hour
worked.

This paper looks into the correlation
between the spending for research and development
in some EU countries, as a share of GDP,
underlining the relative positions to the optimal
interval for R&D investment, according to Mario
Coccia estimations, and the corresponding rates of
labour productivity growth, during the 2000-2009
period. Special attention will be given fo
Romania’s positioning in European context, in
order to identify potential solutions to future
improvement.

Key words: R&D intensity, optimal rate,
productivity growth, R&D policies

1. Optimal rate of R&D investment
in literature reviewed
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constituit , de asemenea, o preocupare a unor
autori, care au abordat aceastd problema la
diferite nivele de agregare ( macro, mezo sau
microeconomic), optand pentru diferiti
indicatori relevanti care pot fi maximizati in
raport cu investitile in  cercetare-
dezvoltare,ca de pilda: factorul productivitatii
totale (7), productivitatea muncii pe ord
lucratd (4), constrangerile financiare (2),
maximizarea cash flow sau a valorii
stocurilor (3), rata recuperarii investitiilor (5)
etc.

La nivel microeconomic, literatura
de specialitate mentioneazd ca noile
companii din UE, care investesc mai mult in
cercetare-dezvoltare, au dificultdti mai mari
in cresterea ulterioard a intensitatii C&D la
un nivel la care sda fie suficient de
competitive pentru a deveni lideri de piata.
Esecurile pietei sunt considerate un factor
major al diferentelor care existd intre rata
optima §i rata reald a investitiilor private In
C&D. Alti factori, mentionati in literatura de
specialitate, ca determinanti ai unui nivel
sub-optimal al investitiilor sunt: efectul de
“spillover”, efectul de apropriere si efectul
de “business-stealing” (10).

Analize recente (8) aratda ca
investitiile Tn C&D din sectoral privat au un
efect mai  vizibil asupra  cresterii
productivitdtii in acele sectoare cu o
intensitate mai mare a C&D, 1n timp ce
schimbarile tehnologice incorporate in
capitalul fizic sunt mai importante pentru
de tehnicitate redus sau in servicii. De
asemenea, studii empirice recente au
demonstrat o relatie pozitiva intre apropierea
unei anumite industrii  de  frontiera
tehnologica si efortul sd investitional pentru
C&D( 10).

La nivel macroeconomic, numeroase
studii teoretice i empirice au probat relatia
pozitiva dintre ponderea cheltuielilor pentru
cercetare-dezvoltare in PIB si  diferiti
indicatori macroeconomici (7,12) dar foarte
putini autori s-au preocupat de gasirea unei
rate optime care sd maximizeze cresterea
productivitatii (4). Cautdnd un raspuns la

literature regarding the R&D as a key
determinant of competitiveness and
productivity growth. The estimation of an
optimal R&D intensity (share of R&D
expenditures in GDP) has been also
concern of some authors that have been
approached it at different aggregation level
(macro, mezo or micro), selecting different
relevant indicators that should be
optimized in relation with R&D
expenditures, such as: total factor of
productivity (7), labour productivity per
hour worked (4), cash flows, stock value
(3), rate of return (5).etc.

At the micro level, the review of
recent literature points out that new R&D-
based companies in the EU are
experiencing greater difficulty in raising
their R&D intensity to a level at which
they would be enough competitive to
become market leaders. The market
failures are accepted as a major factor that
could induce differences between the
optimal and the real rate of private R&D
investments. The firms may also have sub-
optimal investment rates because of the
spillover effect, appropriation effect, and
the business-stealing effect (9).

Recent analysis (9) show that R&D
investment in the private sector is most
effectively raising productivity in that
sectors where R&D intensity is high,
whereas technological change embodied in
the physical capital stock is crucial for
productivity increases in the low-tech and
services sectors. Recent empirical evidence
has demonstrated a positive link between
an industry’s proximity to the technology
frontier and its R&D effort (10)

At the macroeconomic level many
theoretical and empirical studies proved the
positive correlation between R&D intensity
and different macroeconomic indicators
(7,12) but few authors estimated the
optimal rate that could maximize the
productivity growth (4).

Searching for an answer to the
optimality of R&D investment at the macro
level, Mario Coccia elaborated a linear
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aceastd problemd, Mario Coccia ( 4) a
elaborat un model de regresie lineard, care
coreleazd productivitatea muncii pe ora
lucratd cu investitia in C&D, PIB/locuitor si
rata ocupdrii. Utilizand datele Eurostat pentru
32 de tari europene (tdri membre, candidate
si nemembre, SUA si Japonia), el a estimat
magnitudinea ratei cheltuielilor totale de
cercetare-dezvoltare in PIB care
maximizeaza cresterea productivitdtii) intre
2,3% si 2,61% ( caeteris paribus).

Conform modelului sau operational,
daca ponderea cheltuielilor totale pentru
C&D in PIB este in afara acestui interval,
productivitatea muncii nu este maximizata,
intrucat functia care descrie relatia dintre
productivitate si rata cheltuielilor in PIB are
forma unei parabole concave. In cazul unei
rate a cheltuielilor sub cea optima este
necesara cresterea cheltuielor destinate
cercetarii-dezvoltarii. In cazul in care rata
reald este mai mare decat cea optima,
cresterea maxima a productivitatii poate fi
atinsa cu un nivel mai redus al investitiei In
C&D, fiind posibild o alocare a fondurilor
spre alte destinatii.

Coccia a probat aceastd concluzie pe
exemplul SUA si Japonia, constatand ca, desi
ponderea cheltuielilor totale in PIB din
perioada 1994-2004 a fost in SUA mai mica
decat in Japonia (in medie de 2,3%
comparativ cu 2,91%), cresterea
productivitatii a fost mai mare. Dupa cum
afirma Coccia: « Cresterea productivitatii
poate fi realizatd printr-o magnitudine a
cheltuielor totale de CD apropiatd de
intervalul optim care sustine competitivitatea
pe termen lung. Aceasta problema complexa,
bazatd pe imbunatatirea calitatii si pe gasirea
unor nise de produse, ar putea fi de interes
vital pentru orice guvern, mai degraba decat
0 competitivitate pe termen scurt, bazatd pe
preturi si costuri »(4, p.11) .

Desigur cd o multitudine de alti
factori pot influenta diferentele din ratele de
crestere a productivitatii, ca de pilda evolutia
indicatorilor = macroeconomici,  structura
economiei, situatia geopolitica, nivelul
tehnologic si inovational etc.

regression model that correlated labour
productivity per hour worked, with R&D
expenditures in GDP, GDP/capita and
employment rate. Using data from Eurostat
for 32 countries (countries EU members,
European non members countries, USA
and Japon) he estimated that the magnitude
of the ratio GERD / GDP maximizing the
productivity growth between 1995-2004
varies between 2.3% and 2.61% ( caeteris
paribus).

According to his operational model,
if the magnitude of the R&D investment is
under or exceeds this optimum, the labor
productivity is not maximized (because of
the concave parabolic shape function). In
the first case, the increasing the R&D
expenditures in GDP have to increase, but
in the last case, the maximum productivity
growth can be reached with a lower level
of R&D investment, allowing for a more
efficient allocation of resources. The USA
data for 1994-2004 period introduced into
Coccia’s model showed that, even though
the share of total GERD in GDP was, on
average, of 2.3%, the productivity growth
rate was higher than in Japan’s case which
alloted 2.91% of GDP for research
activites.

As Coccia mentioned:”
« Productivity growth enhancing can be
achieved by a magnitude of GERD/GDP
ratio close the optimal range that supports
the competitiveness in the long run, a
complex matter based on quality
improvements and product niche that
should be of vital interest to any
government, rather than competitiveness in
the short run based on price and cost “ (4,
p-11).

There are, obviously, many
differences in macroeconomic structures,
geo-political ~situations and, also, in
technological and innovational level that
could generate different effects on
productivity at the same rate of GERD in
GDP.
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de lucru
de Mario

Acceptand ca
rezultatele cercetarii
Coccia(4), am incercat sa verificam
validitatea ei pe exemplul tarilor UE,
utilizdnd ultimele date oferite de Eurostat
privind  ponderea  cheltuielilor  pentru
cercetare In PIB si cresterea productivitatii
muncii pe ora lucrata.

ipoteza
efectuate

2. Relatia dintre ponderea cheltuielilor
de C&D in PIB si cresterea
productivitii in unele tiri membre ale
UE .

Conform ultimelor date Eurostat (vezi
Anexa nr.1), ponderea cheltuielilor totale de
cercetare-dezvoltare in PIB a variat in medie
intre 1,85% 1n 2000 si
1,95 % 1in 2008 1in tarile UE27, si intre
1,91% si 1,99% in UE1S5. Daca consideram
ca optim intervalul estimat de Coccia, intre
2,3% - 2,61%, este evident ca in toata
perioada amintitd, intensitatea investitiei in
C&D a fost, in medie, sub nivelul optim care
poate maximiza productivitatea muncii.

With the Mario Coccia’s research
result as hypothesis, we atteptede in this
paper to check the validity of his model on
some EU countries, based on the latest
available data from Eurostat regarding the
share of R&D expenditures in GDP and the
labour productivity per hour worked.

2. The relationship between the R&D

expenditures in GDP and
productivity growth in some EU
countries.

According to the latest data

published by Eurostat in 2009 ( see ANEX
nrl), the share of R&D investment in GDP
varied between 1,85% in 2000 and 1,95 %
in 2008 in EU27 countries, and between
1,91% and 1,99% in EUI1S5. This rate is
below the optimal level that maximizes
hourly productivity / worker, according to
Coccia optimum, that is between 2,3% and
2.61%.

Tabel nr.1: Ponderea cheltuielilor de C&D in PIB si rata cresterii productivitatii

muncii in unele ta

ri membre ale UE

% cheltuielor

totale de CD in | Rata cresterii

PIB productivititii muncii in
Tarile UE 2000 2007 | 2009 fata de 2002
UE (15) 1,91 1,93 5,8
UE (27) 1,85 1,85 5,2
SuelJia s 3ol 8,6
Finlanda —3.35 348 10,1
Danemarca m 3,5
Austria Ny 9,6
Germania \x %& 4,9
Franta ‘Z,Illfi ) J)Ll 5,1
Regatul Unit IL81 1)8D 7,7
Olanda ILN2 17 8,7
Republica
Ceha 1,21 1,54 25,6
Spania 0,91 1,27 8,5
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Ungaria 0,79 0,007 18,6
Romania 0,37 0,52 41,3
Bulgaria 0,52 0,48 18,0

Sursa: Datele privind ponderea cheltuielor totale de cercetare in PIB sunt din bazele de date ale Eurostat,
2010. Ritmul de crestere a productivitatii muncii a fost calculat pe baza datelor Eurostst privind
productivitatea reald pe ora lucrata in perioada 2002-2009
(http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=gba_nabste&lang=en)

Table nr.1: Share of R&D expenditures in GDP and rate of productivity growth

% of total R&D Rate of real labour
expenditures in GDP productivity growth
in 2009 compared

EU countries 2000 2007 with 2002
EU (15) 1.91 1.93 5.8
EU (27) 1.85 1.85 5.2
Sweden 417 361 8.6
Finland ———— 348 10.1

Denamark m 3.5
Austria NmHihay 9.6

Germany \ \§§ %\ 4.9
France b5 b0l 5.1
United

Kingdom IL§1 18D 7.7
Netherland |L§2 171 8.7
Czech

Republic 1.21 1.54 25.6
Spain 0.91 1.27 8.5
Hungary 0.79 0.97 18.6
Romania 0.37 0.52 41.3
Bulgaria 0.52 0.48 18.0

Source: Data for % GERD in GDP are from EUROSTAT data base.Data for the rate of productivity growth
are our own calculations on the bases of Eurostat data regarding real labour productivity growth per hour
worked (http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=gba_nabste&lang=en)

Considerand un lag temporal de 2 ani intre Considering a two-year temporal lag
efectuarea cheltuiclilor in cercetare si between the R&D investment and their
impactul lor asupra productivitdtii muncii, impact on labour productivity, table nr.1
am introdus in tabelul nr.1 datele privind displays the intensity of R&D investment
cheltuielile de C&D 1in PIB in anii 2000 si during 2000 — 2007 compared to the rate of
2007 si rata cresterii productivitatii muncii labour productivity growth per hour
pe ord lucratd in 2009 comparativ cu anul worked during 2002-2009. The countries
2002. Tarile UE au fost ordonate dupd were clustered according to the share of
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mdrimea primului indicator in anul 2007,
filnd marcate cu diferite hasuri grupele de
tari pe care le vom descrie in continuare.

1. Primul cluster,compus din Suedia
si Finlanda, se caracterizeaza prin cea mai
mare intensitate a cheltuielior de C&D.
Incepand chiar din anul 2000, aceste tari au
devansat tinta de 3% (% cheltuielilor de
C&D in PIB), continutd atat de Strategia
Lisabona 2000 cat si Barcelona 2002, dar,
care a fost reiterata i In Strategia Lisabona
2020. Rata de crestere a productivitdtii In
perioada 2002-2009 a fost superioara mediei
europene, desi cu o usoara descrestere in
ultimii ani (vezi Anexa nr.2 ).

2. Al doilea cluster este format din
Danemarca, Austria si Germania, a caror
pondere a cheltuielilor de cercetare-
dezvoltare in PIB, a fost in anul 2007, intre
2,53 %(Germania) si 2,55% (Danemarca),
adicd in interiorul intervalului considerat de
catre Coccia ca fiind optim (4). Aceste tari au
avut o crestere relativd a productivitatii pe
ord lucratd mai redusa decat primul grup de
tari (intre 3,5% si 9,6%). Din tabelul nr.1 se
observa ca, desi ponderile investitieit C&D in
PIB sunt destul de apropiate, cresterea
productivitatii a fost diferitd, sugerind o
influenta mai puternica a altor factori.
Desigur ca, dinamica PIB pe locuitor si cea a
ratei ocupdrii si-au pus o puternica amprenta
asupra cresterii productivitatii pe ora lucrata.
Fatda de Danemarca si Germania, care au
alocat permanent, incepand cu anul 2000 o
pondere a cheltuielilor de C&D in PIB care
se afla in intervalul optim de 2.3%-2,6%,
Austria a Inregistrat o crestere permanenta a
ponderii cheltuielilor de C&D in PIB de la
1,94% in anul 2000 la 2,54 % 1n 2007 si
2,67% in 2008.Aceasta poate fi una din

gross expenditure for research,
development and innovation (GERD) in
GDP, in 2007.

We identified some cluster of
countries based on table 1 data analysis:

1. The first cluster composed of
Sweden and Finland is characterised by the
highest R&D intensity. Starting even with
2000 year, they have exceeded Lisbon
Strategy 2000, Barcelona 2002 target, as
well as 2020 Lisbon Strategy target (3% of
GDP for R&D). The productivity growth
rates were higher than EU average, yet
decreasing in last years (see Annexes nr.2).

2. The second cluster is composed
by Denmark, Austria and Germany. Their
very closed R&D intensity in 2007 (2.53%
-Germany, 2.54% Austria and 2.55%
Denmark) was inside of ““ optimal interval”
suggested by Coccia (4). These countries
registered productivity growth rates lower
than first cluster, between 3,5% and 9,6%.
It is to be noticed that, even though the
R&D investment intensity of this group is
very similar, the productivity growth was
different, suggesting the interference of
other important productivity factors. The
GDP/capita and employment rate strongly
influenced the rate of labour productivity.
Compared to Denmark and Germany,
which constantly allocated almost the
optimal rate, between 2, 3% and 2.6% of
GDP to R&D along 2000-2007, in Austria,
R&D expenditures in GDP increased from
1,94% in 2000 to 2,54 % in 2007 and
2,67% in 2008. This fact might be, in part,
as an explanation for its relative higher
productivity growth rate.

3. Countries that compose the third

cluster of countries (France, United

3 .. ... . .. . o .

Expertii releva cinci paradoxuri europene : 1. knowledge paradox — stiinta are o impotanta tot mai mare dar
interesul tinerilor pentru stiintd este in descrestere; 2. time paradox — timpul necesar pentru achizitionarea
cunoasterii este tot mai mare dar timpul uzurii cunostintelor se reduce; 3. innovation paradox - Europa are

paradox — ponderea finantarii guvernamentale este in descrestere dar fondurile cu care ele trebuie sd sustina
C&D din Europa sunt tot mai importante. EIRMA’s 2009 annual conference .
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explicatiile ratei de crestere mai inalte in
Austria comparativ cu celelate doua tari.

3. Al treilea cluster este alcatuit din
Franta, Regatul Unit si Olanda care aveau In
anul 2007 o intensitate a C&D cuprinsa intre
1,71% si 2,04%, deci sub nivelul optim
considerat de Coccia. Productivitatea muncii
in aceste tari a crescut cu rate cuprinse intre
5,1% 1 8,7% .

4. Al patrulea cluster este compus
din Republica Ceha si Spania. Ele au avut in
anul 2007 o pondere a cheltuielilor de C&D
in PIB de 1,54% si respectiv 1,27 % si rate
extrem de diferite ale cresterii productivitatii
muncii, de 25,6% si 8,5%.

5. Ultimul cluster, care include si
Romania, contine tdrile cu cea mai redusa
pondere a cheltuielor de C&D in PIB in anul
2007, dar cu cele mai Inalte ritmuri ale
cresterii productivititii, intre 18,0 % si
41,3%. In cazul Romaniei, datele Eurostat
atestd faptul cd o puternica influentd a avut-o
cresterea PIB pe locuitor care, in perioada
2002-2009 a devansat cresterea ratei
ocuparii.

Performanta economicd si tehnologica
inferioara, la nivelul mediei UE, 1in
comparatie cu cea a SUA si Japoniei este
atribuitd, in wunele studii,capacitatii mai
reduse a sistemului CD de a inova si de a
transfera rezultatele cercetarii spre utilizatorii
care pot sd le materializeze in produse si
tehnologii cu valoare economica ridicata,
influentdnd  astfel  favorabil cresterea
productivitatii si a

Dincolo de datele statistice care au
marja lor de eroare, cresterea nivelului
cheltuielilor de C&D in PIB ramane si in
viitor o prioritate strategica pentru tarile UE

Kingdom and Netherlands) have a R&D
investment intensity in 2007 between
1,71% and 2,04%, under the optimal level.
Their productivity growth rates varied
between 5,1% and 8,7%.

4. The fourth cluster is composed
by Czech Republic and Spain. The share of
R&D expenditures in GDP in 2007 was of
1.54% and respectivelyl.27 %, under the
optimal interval and very different rates of
productivity growth, of 25,6% and 8,5%.

5. The last cluster of countries,
including Romania, ranks the lowest
regarding the R&D intensity level but they
have the highest productivity growth rates,
between 18.0 % and 41.3%. Romania ranks
first, because, according to Eurostat data,
the rate of growth of GDP per capita was
higher than employment rate between
2002-2009.

The lower overall European
performance in comparison with USA and
Japan is explained in some papers by a
weak capacity to innovate and transfer
R&D results to users that could incorporate
them in new products and technologies
with high economic value that have a
positive influence on productivity gains,
which in turn fosters competitiveness and
economic growth (European paradoxes®).

Despite the statiscal errors of
international comparisons, increasing the
level of R&D spending remains a strategic
priority for EU countries.Their public
authorities should increase not only
bugetary allocation but also private R&D
companies' investment efforts need to be
supported.

The EU commissioner for research
and innovation, Maire Geoghegan-Quinn,

* The experts pointed out five paradoxes for Europe. The first is the knowledge paradox - science is
increasingly important but young people’s interest in it is decreasing. The second is the time paradox - the time
to acquire knowledge is increasing but the time until that knowledge is obsolete is decreasing. The third is the
innovation paradox - Europe has good-quality research, and yet faces declining competitiveness. The fourth is
the competitiveness paradox — the role of R&D in sustaining competitiveness is increasing but the attention that
government pays to it is decreasing. Finally, there’s the governance paradox - governments’ share of R&D
funding is decreasing, but the money they do spend is increasingly important to sustaining R&D in Europe. This
feature is based on discussions at EIRMA’s 2009 annual conference in Budapest.
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si pentru guvernele acestora, nu numai in
ceea ce priveste alocarile bugetare cat si
sustinerea  eforturilor investitionale ale
companiilor.Comisarul UE pentru cercetare
si inovare, Maire Geoghegan-Quinn,
mentiona in 19 iulie 2010: “Investitiile in
cercetare si inovare sunt cea mai inteligenta
si durabila cale de iesire din criza si asigurare
a unei cresteri sustenabile si de echitate
sociala. Noi oferim cercetatorilor i
inovatorilor 6,4 miliarde de euro pentru
proiecte cutting-edge axate pe raspunsuri la
marile provocari economice §i sociale:
schimbarile climatice, energia si securitatea
alimentara, sdnatate si  imbatranirea
populatiei.”(6).

3. Decalajul dintre rata optima si cea
reala a C&D in PIB in Romania si
posibile solutii de reducere a lui.

In Romania, ponderea cheltuielilor
totale de cercetare-dezvoltare in PIB este
mult sub nivelul considerat optim pentru a
maximiza cresterea productivititii muncii.
Reducerea decalajului dintre rata optima si
cea reald a cheltuielilor de C&D in PIB
impune strategii realiste, pe termen mediu si
lung, care sa identifice sursele de finantare,
instrumentele prin care se poate stimula
aportul sectorului privat la finantarea CD
precum si modalitatile prin care poate creste
gradul de absorbtie al fondurilor europene si
internationale (10). Acest demers presupune
elaborarea unor scenarii bazate pe analiza
evolutiei factorilor de influenta ai marimii si
structurii cheltuielilor de cercetare-dezvoltare
in conditiile crizei actuale, a procedurilor de
implementare a masurilor propuse, precum si
o evaluarea corectd a costurilor colaterale
potentiale, ca de exemplu a cresterii
numarului de cercetatori.

mentioned in 19 July 2010: “Investment in
research and innovation is the only smart
and lasting way out of crisis and towards
sustainable and socially equitable growth.
We are offering researchers and innovators
€6.4bn for cutting-edge projects focusing
on big economic and societal challenges:
climate change, energy and food security,
health and an ageing population. This is a
huge and efficient economic stimulus and
an investment in our future”(6).

3.The gap between optimal and real
R&D intensity in Romania and
possible solution of its filling.

The R&D intensity in Romania is
still way below the level considered
optimal for productivity maximisation and
the last time evolution is worse (tabel nr.2).

Closing the gap between the

current and optimal R&D investment
requires sound and realistic short and long-
term underpinning of the strategies
involved that stipulates the R&D financing
sources, incentives for increasing the
contribution of private sector to total R&D
expenditures and also the ways of
increasing the absorbtion rate of European
and international funds (10).
That demands a scenario-based analysis of
the evolution of determinant factors in
current economic crisis circumstances,
fundamented implementation procedures
and assessment of the potential collateral
costs (such as an increase in the number of
researchers).
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Tabel nr.2
Rata cheltuielilor de cercetare-dezvoltare in PIB in Roméania in perioada 2003-2008
Surse de 2003 2004 2005 2006 2007 2008
finantare
intreprinde 0,18 0,17 0,15 0,14 0,14 0,13
Il
Fonduri
publice 0,18 0,19 0,22 0,29 0,31 0,30
Invatdmant
superior 0,01 0,01 0,02 1,01 0,01 0,02
Fonduri din
strainatate 0,02 0,02 0,02 0,02 0,02 0,02
Total 0,39 0,39 0,41 0,46 0,52 0,58

Sursa: Anuarul Statistic al Romaniei,Institutul National de Statisticd, 2009, p.617

Table nr.2
Share of R&D expenditures in GDP in Romania , 2003-2008

2003 2004 2005 2006 2007 2008
Business 0.18 0.17 0.15 0.14 0.14 0.13
Public
funds 0.18 0.19 0.22 0.29 0..31 0.30
Tertiary
education 0.01 0.01 0.02 0.01 0.01 0.02
External
funds 0.02 0.02 0.02 0.02 0.02 0.02
Total 0.39 0.39 0.41 0.46 0.52 0.58

Source: Romanian Statistical Yearbook, 2009,

Tinta stabilitd pentru perioada 2002-
2010, de 3% din PIB a ponderii cheltuielilor
pentru CD s-a dovedit nerealista, tinand
seama de faptul cd in 2008 se aloca doar
0,58% 1iar in ultimii doi ani, alocarile din
surse publice au scdzut, si cu atdt mai mult
cele din surse private.Criza economicd a
contribuit iIn mare masurd la inversarea
trendului ascendent inregistrat in perioada
2005-2008.

Avand in vedere tendintele recente, este
greu de crezut cd in viitorii 10 ani Romania
va putea recupera decalajul sensibil care
existd in comparatie cu media europeana i
va atinge tinta de 3%, reiteratd in Strategia
Lisabona 2020. De altfel, conform
estimdrilor ANCS, in varianta optimistd s-ar
putea ajunge la o ratd de 2,2% din PIB, in
scenariul pesimist 1,8% iar 1n varianta
realista la 2% din PIB, cu o contributie egala
din partea sectoarelor public si privat (1) .

Evaludrile noastre (13 ), privind timpul
necesar recuperdrii decalajelor existente in

p.617

The target for R&D expenditure set
for the 2002-2010 period, of 3% of GDP,
has proved unrealistic, as in 2008
Romania registred only 0.58% and in the
folowing years this rate decreased, related
both, to public and private
sources.Moreover, the economic crisis has
sharply reversed the upward trend that the
RDI investment registered during the
economic boom between 2005 and 2008.
Having in view the mentioned tendencies,
it is, therefore, unlikely that within the next
10 years the 3% goal of Lisbon Strategy
2020, would be achieved. According to the
official estimation in the optimistic
scenario , in 2020 the rate of R&D
expenditures in GDP coud reach at 2.2%, ,
in pesismistic scenario at 1.8 % and in
realistic scenario at 2%, wit a equal
contribution of public and private sectors
(1). Our own estimation based on ,,catching
-up models” pointed out that the necessary
time for reaching the European average
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prezent intre Roméania si UE in privinta
ponderii cheltuielilor de C&D in PIB, atat pe
total cat si pe principalele surse de finantare,
depaseste orizontul 2020. In conditiile in care
ponderea salariilor in totalul cheltuielilor de
cercetare-dezvoltare din 2008 era de peste 40
% 1ar nivelul salariilor cercetatorilor din
Romaénia este mult sub nivelul celor din alte
tari ale UE , tinand seama si de faptul cd in
Romania numarul cercetatorilor raportat la
1000 de locuitori este inferior mediei UE ,
este imposibil de atins chiar si o tinta de 2%
a cheltuielilor totale de cercetare-dezvoltare
in PIB fara cresterea numarului  de
cercetatori si a salariilor acestora, indeosebi a
cercetdtorilor tineri, In conditiile respectarii
criteriilor de performanta individuala

Punctul critic al atingerii unui asemenea
obiectiv este finantarea din surse private a
cheltuielilor de cercetare-dezvoltare. In
Romania, ponderea investitiilor private in
totalul cheltuielilor de cercetare —dezvoltare a
avut o tendintd de descrestere in ultimii ani.
Va fi dificild cresterea finantarii private fara
un pachet de instrumente stimulative,
indeosebi fiscale,care sa fie implementat
eficient. In multe tari ale UE existi o bogati
experientd in  domeniul stimulentelor
fiscale,care ar trebui studiatd ca « best
practice » 1n fundamentarea politicilor din
Romania .

Chiar daca sectorul privat, indeosebi
IMM, nu dispune de capacitati de cercetare —
dezvoltare proprii, cercetarea de firma fiind
slab dezvoltata in Romania, acest sector ar
putea sa beneficieze de servicii de cercetare
oferite de wuniversitdti sau institute de
cercetare specializate. Din studiile efectuate
in IEN a rezultat o perceptie rezervatd sau
slabdi a mediului de afaceri asupra

""" de a wvalorifica, in avantaj
propriu, beneficiile oferite de sectorul
cercetdrii-dezvoltarii.Evaluarea  perceptiei
mediului de afaceri din Romania asupra
atractivitatii. domeniului CDI relevd o
perceptie negativa, in comparatie cu nivelul
mediu al UE. Agentii economici sunt
reticenti atat in ceea ce priveste colaborarea
cu institutele de cercetare si cat si suportul

level of R&D share in GDP — regarding
both the total, as well as the main financing

sources levels — goes beyond the 2020
horizon (13).

An imperative for drawing nearer
the 2% of GERD in GDP target established
for the governmental bodies, is an urgent
increase of the number of researchers —
especially young personnel, and of their
wages which are, currently, significantly
lower than many other European countries.

The critical point on the way to
achivieng this objective is represented by
the level of private investment in R&D. Its
share within total R&D expenditure has
constantly decreased along the last years,
despite the positive growth rates of the
GERD in GDP before crisis (12). There is,
definitely, high time that effective
incentives for the private sector —
especially fiscal instruments — should be
designed and implemented. The experience
of many European Union members may be
earnestly studied and taken as best practice
for the Romanian R&D policy making
process.

Despite the lack of own R&D
capacity in the private sector — especially
the SME — the research activities at the
company level, seriously underdeveloped,
may capitalize much more on the research
performed within universities or research
institutes. Yet, the results of many studies
accomplished in the Institute of National
Research show that the business sector has
low interest for, and reserved attitude
towards, turning to profit the product of the
R&D sector ( 9). The business sector
perception on the opportunities for
cooperation with research institutes and on
the public support for assimilation of new
high-tech technologies is mainly negative,
compared to the EU average, as displayed
by a study that assessed the economic
private sector’s position towards relevant
R&D indicators (11).
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guvernamental in sustinerea introducerii
noilor tehnologii.

Gasirea unui optim al ponderii in PIB a
cheltuielilor de C&D din Romania trebuie sa
fie rezultatul unei gandiri colective a tuturor
celo interesati ( autoritati, cercetatori,
utilizatori ai rezultatelor cercetdrii, institutii
financiare etc), In vederea identificarii
mixului de politici care pot sustine acest
demers (11).

Stimularea gradului de absorbtie a
fondurilor din FP7 cat si din POS uri , in
prezent destul de redus comparativ cu cel al
altor tari, ar putea constitui o importantd
sursd de venituri pentru activitatea de
cercetare-dezvoltare.Un rol important il poate
avea si capitalul de risc, insuficient dezvoltat
in Romania.

Problema care are nevoie de solutii
urgente in conditiille actualei crize
economico-financiare este cresterea
impactului  cheltuielilor de  cercetare-
dezvoltare asupra inovarii, care are un efect
mult mai  direct asupra  cresterii
Sub acest aspect, Romania are de recuperat
un decalaj important pentru a iesi din
categoria tarilor « catching up »in care s-a
mentinut in ultimii ani (14).

Concluzii

Acceptand ca ipoteza intervalul optim
al ponderii cheltuielilor de C&D estimat de
catre Mario Coccia, ca fiind intre 2,3% si
2.61%, se observd ca majoritatea tarilor UE
analizate nu se Inscriu in acest interval care
maximizeaza productivitatea muncii.

Existd nsda diferente semnificative
intre tdrile europene In privinta intensitatii
cheltuielor de cercetare-dezvoltare ( % C&D
in PIB). Danemarca si Germania se disting
prin ponderile cuprinse in intervalul optim
sau foarte apropiate de acesta, fara ca ratele
lor de crestere a productivitatii sa fie cele mai
mari .

Pe de alta parte, dinamica
productivitatii muncii a diferit, de asemenea,

The choosing an optimal level of
R&D expenditures in GDP should be a
collective thinking of all stakeholders:
authorities, researchers, users of research
results, financing and taxation bodies etc
(11).

Raising and consolidating the
absorptive capacity for FP7 and POS
funds, as well as the participation level of
the Romanian applicants to these European

programmes may prove an important
spring well for new R&D financial
resources.

Among the most stringent issues,
given the challenges of the current
economic and financial crisis, is increasing
and relieving the real impact of R&D
expenditures on innovation. The innovation
process, that involves a much more
complex framework has a more direct
potential effect on economic
competitiveness and productivity than
“R&D intensity”. Romania is supposed to
recover huge ground in order to grow out
of the “catching up countries” category,
where it has constantly ranked along the
last years.

Conclusions

Accepting Coccia estimated
optimal interval of R&D expenditures in
GDP, between 2.3% and 2.61%, the
majority of EU analized countries are out
of this magnitude that could maximize the
productivity growth.

There are significant differences
between the European countries in terms of
the intensity of R&D expenditures.
Denmark and Germany have had the
permanent optimal share during 2000-2008
but their productivity rate of growth are not
the highest comparing with other EU
countries.

On the other hand, there are also
big differences between countries as rate of
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semnificativ de la o tard la alta.Tarile cu o
pondere redusa a cheltuielilor de C&D 1in
PIB( Ungaria, Romania, Bulgaria) au, alaturi
de Republica Ceha, cel mai inalt un ritm al
cresterii productivitatii, datorat in parte si
evolutiei crescatoare in perioada 2000-2008 a
ponderii in PIB a cheltuielilor de CD.

Decalajul dintre rata reala a
investitiilor in CD si rata optima in raport cu
maximizarea productivitatii. muncii  in

Romania impune o strategie coerentd si
integratd pe termen mediu si lung, care
trebuie sd contind nu numai tinte privind
indicatorii de inputuri financiare ci §i pe cei
de output, si mai ales, indicatori care sa
exprime eficienta cheltuirii  fondurilor
publice de cercetare-dezvoltare. Alocarea
investitiilor trebuie sd se bazeze pe priorititi,
selectate in functie de cerintele economiei si
societatii si de tendintele din cercetarea
stiintifica pe plan European si international.
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ANEXA nr.1 : Ponderea cheltuielilor de C&D in PIB in tarile UE ( 2000-2008)
2000 2001 2002 2003 2004 2005 2006 2007 2008

UE27 1.85 1,86 1.87 1.86 1.82 1.82 1.85 1,05 1.95
UE 15 1.91 1.92 1.93 1.92 1.89 1.89 1.92 1.93 1.99
Austria 1.94 2.07 2.14 2.26 2.26 245 247 2.54 2.67
Bulgaria 0.52 0.47 0.49 0.50 0.50 0.49 0.48 0.48 0.48

Republica 1.21 1.20 1.20 1.25 1.25 1.41 1.55 1.54 1.47
Ceha
Danemarca 2.24 2.39 2.500 2.58 2.48 2.46 2.48 2.55 2.72

Germania 245 2.46 249 2.52 2.49 249 2.53 2.53 2.63
Finlanda 3.35 3.32 3.37 3.44 345 3.48 3.48 3.48 3.73
Franta 2.15 2.20 2.23 2.17 2.15 2.10 2.10 2.04 2.02
Ungaria 0.79 0.92 1.0 0.93 0.87 0.94 1.0 0.97 1.0

Italia 1.005 1.09 1.13 1.11 1.10 1.09 1.13 1.18 1.18
Islanda 2,67 2.95 2.95 2.82 2.77 2.99 2.70 2.65
Olanda 1.82 1.80 1.72 1.76 1.81 1.79 1.78 1.71 1.63
Norvegia 1.59 1.66 1.71 1.59 1.52 1.52 1.65 1.62
Polonia 0.64 0.62 0.56 0.54 0.56 0.57 0.56 0.57 0.61
Rominia 0.37 0.39 0.38 0.39 0.39 0.41 0.45 0.52 0.58
Slovenia 1.39 1.50 1.47 1.27 1.4 1.44 1.56 1.45 1.66
Spania 0.91 091 0.99 1.05 1.06 1.12 1.20 1.20 1.27
Suedia 4.17 3.85 3.62 3.6 3.71 3.6 3.75

Regatul Unit | 1.81 1.79 1.79 1.75 1.68 1.73 1.75 1.82 1.88
Sursa pentru ambele anexe: Baza de date a Eurostat , 2010
(http://appsso.curostat.ec.europa.cu/nui/show.do?dataset=gba_nabste&lang=en)

ANEXA nr.2 : Rata cresterii productivitatii pe ora lucrata fata de anul 2002

2003 2004 2005 2006 2007 2008 2009

UE (27) 1,5 3,1 4.4 6,2 7,4 7,1 5,8
UE (15) 1,1 2,5 3,6 5,5 6,7 6,3 5,2
Austria 0,2 2,0 4,0 6,9 9,6 10,4 9,6
Bulgaria 3,1 5,8 9,9 13,6 17,2 21,1 18,0
Cehia 4019 8,8 13,8 19,5 24,3 24,9 25,6
Danemarca 1,7 4.4 5,9 6,9 6,5 3,9 35
Finlanda 2,4 5,9 8,0 11,1 14,7 14,1 10,1
Franta 1,3 1,8 34 6,1 5,7 5,1

Germania 1,2 1,8 3,2 6,4 7,5 7,3 4.9
Ungaria 5,3 10,9 14,7 18,3 19,9 22.4 18,6
Italia -1,2 -0,1 0,4 0,7 0,8 -0,4 -1,9
Olanda 1.4 4,7 6,8 8,6 10,5 11,8 8,7
Norvegia 32 5,3 6,6 5,7 4,0 1,3 1,7
Polonia 4.8 9,2 10,8 14,1 16,7 18,7

Romania 7,0 17,5 23,8 31,5 38,6 48,7 41,3
Slovenia 6,1 10,9 10,0 3,2
Spania 0,9 1,6 2,4 3,2 5,0 5,6 8,5
Suedia 3,8 7,3 10,4 13,6 13,4 11,1 8,6
Regatul Unit

Britanie 3,0 5,3 6,2 8,6 10,6 11,2 7,1
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ANNEX nr.1
R&D expenditures as % in GDP in EU countries ( 2000-2008)

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
EU27 1.85 1,86 1.87 1.86 1.82 1.82 1.85 1,85 1.95
EU 15 1.91 1.92 1.93 1.92 1.89 1.89 1.92 1.93 1.99
Austria 1.94 2.07 2.14 2.26 2.26 245 2.47 2.54 2.67
Bulgaria 0.52 0.47 0.49 0.50 0.50 0.49 0.48 0.48 0.48
Czech 1.21 1.20 1.20 1.25 1.25 1.41 1.55 1.54 1.47
Republic
Denmark 2.24 2.39 2.51 2.58 2.48 2.46 2.48 2.55 2.72
Germany 2.45 2.46 2.49 2.52 2.49 2.49 2.53 2.53 2.63
Finland 3.35 3.32 3.37 3.44 3.45 3.48 3.48 3.48 3.73
France 2.15 2.20 2.23 2.17 2.15 2.10 2.10 2.04 2.02
Hungary 0.79 0.92 1.0 0.93 0.87 0.94 1.0 0.97 1.0
Italy 1.05 1.09 1.13 1.11 1.10 1.09 1.13 1.18 1.18
Islanda 2,67 2.95 2.95 2.82 2.77 2.99 2.70 2.65
Netherlands 1.82 1.80 1.72 1.76 1.81 1.79 1.78 1.71 1.63
Norway 1.59 1.66 1.71 1.59 1.52 1.52 1.65 1.62
Poland 0.64 0.62 0.56 0.54 0.56 0.57 0.56 0.57 0.61
Romania 0.37 0.39 0.38 0.39 0.39 0.41 0.45 0.52 0.58
Slovenia 1.39 1.50 1.47 1.27 1.4 1.44 1.56 1.45 1.66
Spain 0.91 091 0.99 1.05 1.06 1.12 1.20 1.20 1.27
Sweeden 4.17 3.85 3.62 3.6 3.71 3.6 3.75
UK. 1.81 1.79 1.79 1.75 1.68 1.73 1.75 1.82 1.88

Source: Eurostat Data Base, 2010
(http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=gba_nabste&lang=en)

ANNEX nr.2
Labour productivity growth per hour worked - % change over 2000 year

2001 | 2002 2003 | 2004 | 2005 | 2006 | 2007 2008 | 2009
EU (27
countries) 1,7 34 5,0 6,7 7,9 9,9 11,1 10,8 9,4
EU (15
countries) 1,0 2.4 3,5 5,0 6,1 8,1 9,2 8,9 7,7
Austria -0,1 1,8 2,0 3,8 5,9 8,8 11,6 12,4 11,6
Bulgaria 42 8,8 12,2 15,1 19,6 23,6 27,5 31,8 28,4
Czech Republic 6,7 9,3 14,6 18,9 243 30,5 35,8 36,4 373
Denmark -0,7 0,1 1,8 4,5 6,0 7,0 6,6 4,0 3,6
Finland 2,0 3,3 5,8 9,4 11,6 14,8 18,5 17,9 13,8
France 0,9 4,0 5,4 5,9 7,6 10,4 10,0 9,3
Germany 1,8 3,3 4,6 5,2 6,7 10,0 11,1 10,9 8,4
Hungary 6,5 10,7 16,5 22,7 26,9 30,9 32,6 354 31,2
Italy 0,8 0,2 -1,0 0,1 0,6 0,9 1,0 -0,2 -1,7
Netherlands 0,7 1,4 2.8 6,2 8,3 10,1 12,1 13,4 10,2
Norway 3,5 5,8 9,2 11,3 12,8 11,8 10,0 7,1 7,6
Poland 3,4 8,5 13,7 18,4 20,2 23,7 26,6 28,7 | ...
Romania 6,8 23,9 32,6 45,6 53,4 62,9 71,7 84,3 75,0
Spain 0,7 1,3 2.2 2,9 3,8 4,6 6,4 7,0 9,9
Sweden 0,6 4,5 8,5 12,2 15,4 18,8 18,5 16,2 13,5
United
Kingdom 1,4 3,9 7,1 9,4 10,4 12,8 15,0 15,5 12,0

Source: Eurostat Data Base, 2010
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