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Abstract: The aim of this paper is to characterise the present situation of the RDI
system in Romania, highlighting the way it plays a crucial role in boosting
economic growth and social progress, on the one hand, and the degree of
compatibility with the structures, overseas trends and demands of the European
integration process, on the other hand. We focus mainly on three aspects: current
ST system profile description, the Romanian selection and implementation of RDI
priorities process assessment and, finally, the key challenges for Romanian
integration into the European Research Area.

Introduction

The research, development and innovation system (RDI) represents a key segment
of activity, both in theory and in international practice, as an engine of social and economic
progress. For Romania, the transition period has represented a major transformation step in
a structural, ingtitutional and functional perspective in association with networking with
other components, so that the present configuration of the R&D system in Romania differs
substantially from that of the early 1990s.

The present standing of the RDI system, according to Romania’'s main aims to
stimulate development and integration into the EU, enables highlighting the way the R&D
system plays a crucial role in boosting economic growth and social progress. It aso
highlights the compatibility with the structures, overseas trends and demands of the
European integration process. In this approach, the present EU context must be taken into
account; the restructuring of the R&D system and increasing its performance aiming at
reducing productivity and competitive gaps between the EU and other international
competitors, especially the USA, are priority objectives on its agenda

From the broad RDI arena, the present study focuses on three aspects that define the
current features and potential of configuration:

@ First, we provide a brief profile of the current S& T system, where we highlight the
main institutional characteristics and the magnitude of inputs and outputs from the
functionality point of view.
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@ Second, we assess the selection and implementation of RDI priorities in Romania,
aiming at highlighting the degree of compliance between:
0 breakthroughs in science and technology,
o technical and scientific changes in the economy and society,
o and globalization tendencies of markets for goods and services, including
the technical-scientific field.

@ Third, Romanian integration into the European Research Area will be tackled.
Romania is engaged in preparation for the integration process, the chapter on R&D being
one of the 31 negotiation chapters. Within this framework special attention is granted to
the National Innovation System as a key point for economic benefit and securing the
necessary premises for reducing competitive gaps between Romania and EU countries,

1. Brief S& T Profile of Romania

Ingtitutions. The main bodies coordinating S&T policy-making and innovation
activities are the Romanian Ministry of Education and Research and the Romanian
Academy. In Spring 2003, the Ministry of National Education was reorganized as the
Ministry of Education, Research and Y outh, and in March 2004 it became the Ministry of
Education and Research. Previously, in 2001, it had also taken over the responsibilities of
the former National Agency for Science, Technology and Innovation (NASTI), with aview
to establishing closer links between higher education and research.
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Figure 1: Ingtitutional Linkages and Capacity for S& T Policy-Making in Romania (2004)

Source; Authors' compilation



Presently, the national programs for research and development are coordinated by
the Ministry of Education and Research through the Research Department, being
grouped under the following main financing tools:

@ The National Plan for Research-Development and Innovation - including the 14
RDI programs distributed by S&T fields, based on the major economic and social targets
(launched at an experiment scale in 1999 and updated in 2001, expanding its duration until
2005). It promotes the following general objectives: increased efficiency of R& D activities
in support of economic competitiveness (new products technologies services);
collaboration in R&D projects (research&industry partnerships); promotion of S&T
excellence (development of centers of excellence).

@ The Grants Programs for Scientific Research - launched in 1996 (Government
Decision 735/1996), which supports the formation of scientific careers and the development
of research teams around scientific personalities.

@ The HORIZON 2000 Research-Development Program - which was operational
between 1996 — 2002;

In 2003, the MER- Research Department provided the financial resources and it is
to launch three new programs for stimulating the innovation activities:

@ Technological Transfer Program - in order to establish and develop, a national
and regional levels, the specialized institutions of the technological transfer and innovation
infrastructure, in accordance with the provisions of the Government Ordinance 57/2002;

@ Scientific and Technological Parks Program - in order to establish and develop at
the regional level, the scientific and technological parks in accordance with the provisions
of Law 50/2003, regarding the approval of the Government Ordinance 14/2002.

@ the Core National Research Programs, which are developed by the national R& D
institutes (main public R&D institutes), reflecting the research strategy of those institutes,
inrelation to specific sectoral development strategies,

MER approves also sectoral research and development programs, launched in
2003, certified and financed by the ministries which coordinate the respective sectors. Their
main aim is to cover the technological development gaps, specific to the sector level, so that
they constitute the complementarities between the National RDI activities and the
requirements of the sector / department technological development.

The main S& T consultative bodies are the following:

@ Inter-Ministerial Council for Science, Technology and Innovation: was
reorganized in December 2001 and in August 2002, and was given the responsibility for
drawing up and implementing strategies and programs for research, development and
innovation. CISTI provides correlation of R&D and innovation policies, strategies and
programs at government level, advising on proposals for updating the National Plan.

@ Consultative bodies by the Ministry of Education and Research:

0 Advisory Board for R&D and innovation: includes most representative
personalities of the S& T community, from both institutes and universities, as
well as high level representatives from the technological community in industry
and services;

o National Council for Research in Higher Education Institutions: includes
representatives of the scientific community in universities;

o Strategic Orientation Councils at the level of programsin the National Plan
for RDI, with the role to determine and update of the priorities and objectives
within the programs.

o Trilateral Commission for Social Dialogue, the institutional framework for
consultation with the social partners, which includes representatives from the
ministry, unions and patronages.



@ Council for Research Grants of the Romanian Academy: Includes high level

representatives of the specialized scientific research divisions of the Academy.

Romanian Academy conducts an own research programs and has a network of 65
research institutes and centers, with a structure covering 14 specialized scientific divisions
regarding both the technical and basic sciences and social human field. The principal
research programs coordinated by the Romanian Academy include:

@ national priority projects (for high complexity scientific and cultural matters, with
great impact a national level);

@ program of grants for scientific research (GAR — Romanian Academy Grants
Program).

The major national research programs coordinated by the Romanian Academy are
complex projects approaching important issues for Romania from a multidisciplinary point
of view and involving in their design the research institutes and centres, as well as the most
competent persons in both the humanities and the exact sciences within and outside the
Romanian Academy system (including the Diaspora). A few significant examples of
projects relating to the Romanian cultural patrimony are as follows. Thesaurus Dictionary
of the Romanian Language; General Dictionary of the Romanian Literature; Romanian
History Treaty. In order to evaluate Romania within the current political, social-economic
and cultural context the Romania 2020 and Informational society — Society of
Knowledge projects are running within the Romanian Academy. The latter has involved
more than 40 specialists (including 7 members of the Romanian Academy) and 10 institutes
of the Romanian Academy (economic, social and legal sciences, information techniques,
philosophy, psychology, and genomics). In order to develop a knowledge-based economy
in Romania, the set of policy measures and actions is concentrated on the following three
main objectives: stimulation of R&D investments in enterprises, attracting and training
more human resources for R& D, and innovation activities.

NGOs are important players in academic research and policy design in Romania. A
few examples are worth mentioning here:

@ The Romanian Centre for Economic Policies (CERP) has organized, as part of a
PHARE financed project, a team of young economists advising the Office of the
Prime Minister. CERP has also maintained close research-policy interaction with
the Ministry of Integration, the Ministry of Finance and the National Bank of
Romania.

@ Romanian Academic Society has worked with the UNDP office in Romania to issue
regular Early Warning Reports under the eye of the Romanian Ministry of Foreign
Affairs.

@ The Centre for Policy Sudies and Comparative Analysis, the Romanian Centre for
Economic Modelling, the New Europe College and numerous other NGOs
cooperate in numerous foreign-financed projects of policy-relevant research.

Not an NGO, but aso a policy-influencing institute, is the European Institute of
Romania. This is a public institution that completed during 2002-2004 the task of
preparing, with independent experts, a collection of two series of pre-accession impact
studies (dealing with the chapters of negotiations with the EU and their implications).

According to the statistics of MER — Research Department (2004, May), beyond the
19 technology transfer centres and 14 S& T parks under development (in different
regions), there are for about 600 units developing research-development activities in 2002,
grouped in the following way:

@ about 300 RTD institutes and research centres, out of which 37 national R& D

institutes (in about 15 research fields), under the coordination of the central public

administration;



@ 56 public universities (with almost 730 faculties) and 18 private universities
(accredited).
@ about 250 joint-stock companies, public or private companies, that have
research-development as their main object of activity, of which there are:

o 70privatelimited companies,

0 67 companiesincluded in the APAPS portfolio.

One of the aimed targets of the RD institutional system development is to support the
formation and development of the research excellence centers, in the priority fields of
science and technology which may have a major economic impact and are in compliance
with the present international trends. Between 2001-2002, through RDI National Plan, 49
research performance centers were supported, from 17 research and development
fields: social activities and products; architecture, constructions, urbanism; computers and
automate systems; chemistry; atomic and nuclear physics;, electronics and
telecommunications; electro-techniques; energy; food industry and bio-technologies;
mechanic engineering; medicine; environment and environment protection; material
science and metallurgy; agricultural sciences; earth sciences; space sciences, machine-
construction technologies. The assessment of 125 university research centers ended with
the accreditation of 26 excellence centers, that develop complex and performing scientific
research and technological development activities. During 2003-2005, the National
Council for Research Accreditation will establish 7-10 additional excellence centers,
including relevant fields regarding the PCVI (TIC, bio-technologies, aeronautics, new
materials, micro and nanotechnologies, health care). In 2003-2004, in accordance with the
provisions of the Government Ordinance 57/2002, only the certified respectively accredited
units have access to the R&D public funds.

Inputs: R&D investment and human resourcesin S&T. In 2001 the gross domestic
expenditure on R&D (GERD) was 0.39% of the national GDP, much lower than in the EU-
25 (1.93%) or the other countries taken for benchmarking (see Table 1). Due to the
economic crisis at the end of the 1990s GERD was declining by 9.2% per year during 1997-
2001. Nevertheless the share of the business sector in financing GERD (61.6%) is relatively
high compared to other EU candidate countries (e.g. Bulgaria — 21.4%) and close to the
EU-25 average (65.3%). Moreover, the share of business-financed R&D in the value added
in industry was higher in Romania than in the EU-25 average, in 2001. The overall picture
of the level of commitment to the creation of new knowledge and to the exploitation of
research results is unfavourable for Romania, in both comparative and dynamic
perspectives. Innovation capacity, estimated with the R&D investment indicator as a proxy,
declined at an average rate of 8.8% during 1997-2001. Industry-financed R&D declined
even more in the same period, by 11.2% per annum.

Table 1. R&D Investment in 1997-2003

Romania | Bulgaria | Greece | Portugal | EU- | EU- | Gap: EU-15
25 15 | and Romania
(A) (B) B-A)
i 0,

D NSty (GERD as % of GDF), 039 | 047| 067| 077 193] 1.98 1.59

R&D Intensity average annual real i i

growth rate (%) in 1997 - 2001 @ v2) 92) BI) M) B3] 1S 107

R&D Investment average annual real

growth rate (%) in 1997-20016) 88 49 167 73] 45 45 133

Government budget allocated to R&D

(GBAORD as % of GDP), 2003 0.17 n.a. 0.28 0.66 | 0.76 | 0.77 0.6

Government R&D budgets (average i

annual real growth rate, %), in 1997 - 60 n-a. 21 23] 32 32 9.2




2003 ©)

Business expenditure share of R&D

(BERD as % of GERD), in 2001 6 61.6 21.4 28.5 40.5 | 65.3 | 65.6 4.0

Business expenditure share of R&D
budgets (average annual real growth 6.7 3.9 5.6 1251 08| 09 7.6
rate (%), in 1997 - 2001 ™

Business-financed R&D (BERD as %
of VAI - value added of industry), in 0.24 n.a. 0.24 051 ] 156 | 1.61 1.37
2001 ®

Industry-financed R&D average

annual growth rate, in 1997 - 2001 ©® 112 36 235 2241 L7] 56 168

Share of SMEs in publicly funded
R&D executed by the business sector 48.1 75.7 711 708 | na. | na n.a.
(%), in 2001 (10

Publicly funded R&D in the SME
sector, average annual growth rate, in 0.6 -54.8 4.0 104 | na | na n.a.
1997 - 2001 @

(1) EU-15 and EU-25 does not indude Malta; Greece: 1999; Portugal: 2002;

(2) EU-15 and EU-25 does not include Luxembourg and Malta; Bulgaria: 1999 — 2001; Greece; 1997-1999;

(3) EU-15 does not include Luxembourg and values were estimated for 2001; EU-25 does not include
Luxembourg and Malta and values were estimated for 1997 and 2001; Bulgaria: 1999 — 2001; Greece:
1997-1999;

(4) EU-25 does not include Czech Republic, Cyprus, Hungary and Malta; EU-15 and EU-25: 2001,

(5) EU-15 does not include Luxembourg; EU-25 does not include Luxembourg, Czech Republic, Cyprus,
Greece, Hungary and Malta; EU-15 and EU-25: 1997 — 2001,

(6) EU-15 does not include Luxembourg; EU-25 does not include Luxembourg and Malta; EU-15 and EU-
25: 1997 — 2001; Portugal: 2002; Bulgaria: 2000; Greece: 1999;

(7) EU-15 does not include Luxembourg; EU-25 does not include L uxembourg and Malta; Portugal: 1997 -
2002; Bulgaria: 1999 - 2000; Greece; 1997 — 1999;

(8) EU-15 and EU-25 does not incdlude Luxembourg, Estonia, Lithuania, Latvia, Malta; Greece: 1999;
Portugal: 2002;

(9) EU-15 and EU-25 does not incdlude Luxembourg, Lithuania and Malta; Greece: 1997 - 1999; Portugal:
1997 - 2002; Bulgaria: 1999 — 2001;

(10) Greece: 1999; Portugal 2002.

(11) Greece: 1997 - 1999; Portugal : 1997 - 2002; Bulgaria: 1999 — 2001; Romania: 2000 - 2001

Source: EUROSTAT, European Commission DG Research — Key Figures, 2003-2004

According to the structure of financing, government is a relatively more important
source of funds in the national R&D system (see Table 2), but the gap between the
government budget’s share in GDP allocated (in 2003) in Romania and the EU-15 (in 2001)
was still 0.6 percentage points (see Table 1).

Table 2. R&D Expenditure by Main Sources of Funds (%), in 2001

Business enterprise | Government | Other national sources | Abroad
Romania 47.6 43.0 12 8.2
Bulgaria 244 69.2 11 53
Greece 24.2 48.7 25 24.7
Portugal 32.4 61.2 2.1 4.4
EU-250) 55.8 34.4 2.2 7.6
EU-150@) 56.1 34.0 2.2 7.7

(1) EU-25 does not include Luxembourg, Maltaand Lithuania;
(2) EU-15 does not include Luxembourg.

Source: EUROSTAT, European Commission DG Research — Key Figures, 2003-2004

The total R& D budgetary funds increased by 13% in 2002, relative to 2001 (current
ROL), but its share in GDP decreased to 0.22%, and to 0.18% in 2003, according to the




National Institute of Statistics estimations. In 2002, MER provided the highest share of
research budgetary funds (70%), The Romanian Academy provided 18% and the other
ministries for about 10%.
Actually, R&D National Plan funding, comes from three main sources (see Figure

2):

@ dsate budget (Ministry of Education and Research, Romanian Academy and other
ministries);
economic unit co-financing;

%)
@ EU funding.

EU funds
4%

Co-financing
economic
entities Funds from
33% the state
budget

63%

Figure 2. Structure of RDI National Plan Financing, 2002

Source: Nationd Institute of Statistics, 2002

The budgetary projection proposed by MER - Research Department for the 2004
state budget building, including a multi — annual planning, provides a gradual increase of
the funds allocated from the state budget for research purposes amounting to:

@ 0.32% of GDP in 2004;

@ 0.47% of GDP in 2005.
This increase aims at fulfillment of obligations assumed at the negotiations of the Chapter
17: “Science and Research” which stipulates that Romania’'s public expenditures incurred
by research activity should amount to 1% of the GDP in 2007, and the Romania’s gradual
compliance with the European Union strategic target according to which the Romanian
research expenditure should amount to 3% of the GDP until the year 2010.

A key determinant of the future competitiveness of the Romanian economy is the
level and intensity of private expenditure on R&D. The business sector in Romania spends
less than 0.25% of its value added on R&D, being seven times lower than the EU-15
average. The business sector, in relative terms, was not catching up with the EU during
1997-2001 (see Table 1), despite its high share in national R&D expenditure during this
period.

Larger gaps in venture capital investments are ever present in Romania relative to
the EU: 5.5 times lower early-stage venture capital as percent of GDP in 2002 (see Table
3). Despite the fact that a very high number of start-ups have been created, early stage
venture capital was only half that allocated for expansion, in 2002. The relatively high
importance of the expansion phase is a common feature of all the member and acceding EU
countries. Actualy, the venture capital investments are oriented towards high-tech and
knowledge-intensive sectors, with very high risk new companies. An important issue in
Romania, and the acceding countries as well, is that the exit markets for venture capital
investments are not yet well developed. The crisis of the new economy is negatively



influencing investments in venture capital, as can be seen in the very strong decline

between 2001 and 2002.

Table 3. Venture Capital I nvestmentsin 2001-2002

Romania Greece Portugal EU-25 EU-15
yerture capital investments (m. EURO)in 8320 | 45384 |  61565| 9212560 | 9106.929
@ seed 0.000 1.301 0.013 292.647 292.430
@ start-up 2.443 11.658 10.248 2 325.375 2 312.154
@ expansion 5.885 32.425 51.304 | 6594.538 | 6502.346
Relative change (%) in 2001 - 2002 -51.3 -50.4 -15.7 -55.7 -21.7
@ seed 0.0 374 85.7 -134.0 -41.5
@ start-up 54.6 -61.8 -35.9 -105.7 -33.7
@ expansion -62.1 -45.9 -10.1 -31.0 -14.9
Venture capital investments in early stages
per m GDP (%), 2002 51 92 79 275 285
Venture capital investments in early stages i i i
average annual real growth (%), 2000 - 2002 265 155 44.8 38.2 37.8

Seed + Start-up = Early Stage.
EU-15 does not include Luxembourg; EU-25 does not include Luxembourg, Czech Rep., Estonia, Lithuania,
Latvia, Malta;

Source: EUROSTAT, European Commission DG Research — Key Figures, 2003-2004

Total R&D full-time equivalent personnel in Romania was 19,726 people in 2001,
which represented 1.71 per 1000 of the labour force. This represents the lowest share of
researchers in the labour force of all the member and acceding countries, excepting only
Cyprus. The share of researchers employed in the business sector is relatively high in
Romania: with 57.2% of researchers employed there, Romania has the highest proportion
among the EU candidate countries and higher than in some of the current EU member states
(see Table 4). Human Resources in S&T provide the capacity to produce scientific and
technological knowledge. In Romania the capacity to produce and absorb knowledge is
highest in the business sector, which is a promising indicator of the potential future
development of the production of knowledge. In terms of gender balance, Romania
performs better than the EU-15 (27.2%) average with 42.8% of female researchers (in
FTES).

Table 4. Human Resourcesin S&T in Romania, in 1996-2001

Romania | Bulgaria Greece Portugal EU-25@) EU-150)
(TFOTtE') E‘lfmber of researchers, 2001 19726 9217 | 14748 | 17584 | 1084726 | 972448
% by sector:
@ business enterprises (%) 57.2 n.a. 15.2 15.5 47.3 49.7
@ government (%) 28.4 n.a. 13.6 21.0 14.5 13.4
@ higher-education (%) 14.4 n.a. 71.0 50.3 36.0 34.5
Average annual growth rates of
researchers (FTE), %, in 1996 — -8.23 -8.98 11.03 6.55 3.68 3.90
2001 @
Number of researchers (FTE) per
1000 labour force, in 2001 @) 171 268 3.30 351 na. 558
Number of researchers (FTE) per
1000 labour force, average annual -8.2 -3.0 13.3 4.9 n.a. 2.6
growth rates (%), in 1996 — 2001 ®
Female researchers as % of all
researchers (in HC), in 2001 © 428 455 40.9 46.6 na. 212




R&D expenditures per researcher
(FTE) (in thousands of EURO), in 9 8 54 58 156 171
2001 ™
By sector (1000 EURO):
@ business enterprises 10 13 101 121 214 225
@ government 9 8 86 59 147 170
@ higher-education 7 4 38 41 90 103

FTE = full-time equivalent researchers.

(1) Greece: 1999; EU-15 and EU-25: 2000;

(2) Greece: 1995 — 1999; EU-15 and EU-25: 1996 — 2000;

(3) EU-15 and EU-25 does not incdlude Luxembourg and Malta. In % by sector, EU-25 does not include
Luxembourg, Cyprus, Estonia, Lithuania, Latviaand Malta;

(4) Portugal: 2002; Greece: 1999;

(5) Portugal: 1996 - 2002; Greece: 1997 - 1999; Bulgaria: 2000 — 2001; Romania: 1997 — 2001,

(6) Portuga and Greece: 1999;

(7) EU-15 and EU-25: 2000; Greece: 1999;

Source: EUROSTAT, European Commission DG Research — Key Figures, 2003-2004

The distribution of researchers by fields (see Figure 3) indicates the clear
dominance of the engineering sciences field, with a slight tendency of decrease during 2000
— 2001 (from 62.4% to 59.3%). Medical, social and agricultural sciences shares increased
instead in the same period.

) Humanistic
Social  geiences Natural
Sciences 50 Sciences

8%

16%

Agricultural
Sciences
6%
Medical
Sciences  \:::iiiiuiin Engineering
6% Sciences

59%

Figure 3. Researchers Distribution by Specialised Field, 2001

Source: Nationd Institute of Statistics, 2002

Nevertheless there is significant potential of human resources and distribution of
human resources in Romania (see Table 4) if proper measures are taken and sufficient
resources invested. According to the European Trend Chart on Innovation 2002, relative
weaknesses of Romania are in the fields of current lifelong learning, public expenditure on
R&D, and patents applied for at the European Patent Office. On the other hand, major
strengths in innovation are in the trend for lifelong learning.

Outputs: S& T and economic performance for the knowledge-based economy. The
significant disparities in R&D system inputs are reflected in the output gaps between
Romania and the EU (see Table 5), and the macroeconomic dynamics as well (see Figure
4). In the field of S&T and performance in the knowledge-based economy, Romania is
behind the current EU-15 level (as were all the acceding and candidate countries in 2001),
and behind the average of the EU acceding and candidate countries. This was especially
pronounced for technological performance (patents), relative to the scientific performance




or overall productivity, where the picture is less negative (see Table 5). Romania is doing
well in the speed of closing the gap in the number of publications and in the world market
share of exports of high-tech products. Low gaps are also recorded in the employment in
high-tech and medium high-tech industries as percentages of total employment (5% for
Romania, relative to 6.2% in the EU-15, in 2001).

Table5. S& T and Economic Performance, 1995-2002

Romania | Bulgaria | Greece | Portugal | EU- | EU- | Gap: EU-15

25 15 and
Romania
(A) (B) (B-A)
Scientific performance @:
@ Number of publications per 84 182 | 458 339 | na | 673 589
million population, in 2002
@ Growth rates of publications (%), ) )
in 1995 - 2002 4.9 1.6 7.8 12.7 n.a. 2.1 2.8
Technological Performance:
@ Shares EPO (patent 001| 001| 004| 003 | 47.06 | 46.79 46.78
applications), in 2000
@ Shares USPTO (granted 000 000| 001 0.01 | 16.26 | 16.17 16.17

patents), in 2002

@ Patent applications at the
European Patent Office per 0.3 1.0 2.9 4.2 | 107.7 | 128.4 128.1
million population, 2000

@ Patent applications at the US
Patent Office per million 0.2 0.8 2.0 13| 599 | 712 71
population, 2002

@ High-tech exports as a % of total

exports, in 2001 5.0 1.6 55 68| na. | 198 14.8

@ World market share of exports of
high-tech products (%), in 0.05 n.a. 0.05 015| na. | 3751 37.46
2001@

@  World market share of exports of
high-tech products — average
annual growth rates (%), in 1996
-2001@

29.01 n.a. 2.69 642 | na. | 0.62 -28.39

@ Technology balance of
payments receipts as % of GDP, 0.05 n.a. n.a. 031 | na n.a. n.a.
in 20016

@ Technology balance of
payments — average annual
growth rates (%), in 1996 -
2001®)

105.2 n.a. n.a. 7.1 n.a. n.a. n.a.

Productivity Performance:

@ Value added of high-tech and
medium high-tech industries as
% of total gross value added,
2001

4.82 4.15 1.64 445 838 | 8.44 3.62

@ Employment in high-tech and
medium high-tech industries as 5.01 5.07 1.13 321 | 618 6.23 1.22
% of total employment, 20014

EPO — European Patent Office; USPTO — US Patent and Trademark Office
(1) Population in 2001,
(2) Includesintra-EU trade. If we exclude it, the EU-15 share drops to 20.11 %;
(3) Portugal: 2002, respectively: 1997 - 2002
(4) EU-25 does not include Luxembourg; Bulgariaand Romania: 2000;

Source: EUROSTAT, European Commission DG Research — Key Figures, 2003-2004
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Figure 4. Macroeconomic Performance Dynamics: Romania vs. EU, in 1997 - 2002
Source: Authors computations

In terms of growth in overall S& T performance® during 2000-2001, Romania (5%)
is a member of the group that is catching up with the EU-25 average (along with Lithuania
— 13%, Latvia, Hungary, the Czech Republic, Malta — almost 6%, and to a lesser extent
Poland — 3%), in contrast with the group that has a lower growth rate than the EU-25
average (Bulgaria, Turkey, Cyprus, Estonia, and to a lesser extent Slovakia and Slovenia).
But the performance level was still lower in 2001 than in all the other acceding and
candidate countries, except Turkey and Bulgaria which are very close to Romania

2. Science and Innovation Policy and Strategy Assessment: Focus on Priority Setting and
I mplementation

Identification and selection of priorities in R&D constitute an especially complex
process, which requires the existence of some dedicated institutions and following some
procedures validated by international practice. Taking into consideration those premisesisa
key issue for Romania, whose economic and social system is undergoing a stage of many
difficulties and uncertainties.

Degpite the diversity of the decision-making mechanisms of different countries, a
series of criteriaand common features of the process of selecting scientific priorities can be
identified, as follows:

@ the interaction between the purposes of the scientific and technological community
and those of political factors;

@ the impact of the greater balance of science and technology cycles, compared to
those from administration and politics, on the time period for making priorities, for

% The composite index of performance in the trangition to the knowledge-based economy takes into account
four most important elements: overall labour productivity, scientific and technological performance, usage of
the information infrastructure, and effectiveness of the education system (EC DG Research, 2004).



the financing method for implementing them, and for training the research
personnel, requiring a long-term vision;

@ the existence of special dedicated ingtitutions for setting R&D priorities, generally
known as “councils of research” or “national committees for science and
technology”, as non-political organizations, based on teams of objective experts,
who also decide over the allocation targets of R&D funds;

@ there is periodical evaluation of the priority-setting system taking into account the
fact that the most steady priorities are in wider scientific fields and in fundamental
research compared to technological research;

@ inthe advanced S&T countries there are advisory systems, as general mechanisms
for setting R&D priorities, where scientists, together with firms, government, union
representatives and experts in different fields participate, and the consulting
procedures are flexible, in order to rapidly adjust to changes in the social and
€conomic environment;

@ users of R&D outputs play a key role in setting priorities especially for applicable
research;

@ priorities once settled are invoked in long-term programs or strategic plans, and are
correlated with the political, social and economic frameworks on one hand, and with
the state-of-the-art in science and technology on the other hand.

In the successful implementation of priorities, international practice, especially the
European one, reveals a series of key features that this process depends upon:

@ taking into consideration, to a greater extent, the strategic role of science and
technology in tackling some pressing socia and economic issues, like
environmental protection and sustainable development, within the frame of
increasing tension between available resources and the needs of operational actors
for R&D activity;

@ the strengthening of the relationships between science, technology, economy and
society in accordance with the increasing cost of research and innovation, the
increasing speed of scientific and technological breakthroughs, and the growing
need for fast data and technology transfer from research to the economy and society;
the powerful sway of political and regional factors over the S& T system;
the international framework has a powerful influence on selecting and implementing
priorities in S& T, following the increasing globalization process, to which the R&D
itself contributes.
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Stagesin the Process of Selecting Prioritiesfor the R&D System after 1990. Since
1990 selecting priorities has been influenced by the new and changing economic, social and
political framework. Due to the specific transition conditions it can be stated that, until late
‘90s, in Romania the matter of priorities was not amajor concern of the political actors. We
can distinguish four stages of R& D system transformations that influenced the priority-
setting system to agreat extent.

From 1990 to 1992, the lack of demand for applicable research and of funding
resources created a state of confusion, leading to changing most of the technological
research institutes into commercial companies; the Romanian Academy’s research was
reorganized on the basis of budget allowances, leading to a greater security and steadiness.
In this period, the economic priorities issue, and even more those in science, were not a
concern for the policy-makers.

From 1992 to 1994, a structural priority was set of preserving the technological
research resources and potential, and, accordingly, the Ministry of Research and
Technology (MRT) was created, at the end of 1992, more as a conseguence of the pressures
from the scientific community in industrial research, and less as an effect of the awareness



among policy-makers of the role of this field in reviving economic growth. For
implementing this priority the Special Fund for R&D was designed, financed by a 1%
contribution of the turnover of public, and later private, business enterprises. Without a
direct interest of the firms in supporting R&D, this system has drawbacks, and operated for
a relatively short time. In this period, thematic and structural priorities were not selected,
but a large number of funding requests for wide thematic areas of research were financed
(every year over 4000 projects were financed, most of them without any direct connection
to the needs of economic agents).

Starting from 1994 to 1995 the process of selecting priorities in R&D came to be
stated. The National R&D Program “ Horizon 2000” was built and operated based on the
priorities selection principles. The program was launched with the purpose of “fund
allocation on priority objectives and programs, having an inter-disciplinary and inter-
sectoral approach to promote partnerships for managing complex issues’. It was initially
managed by the Ministry of Research and Technology (MRT), later on by the National
Agency for Science Technology and Innovation (NASTI), and finally by the Ministry of
Education and Research (MER). The program was launched with the purpose of “fund
allocation on priority objectives and programs, having an inter-disciplinary and inter-
sectoral approach to promote partner ships for managing complex issues’.

A step forward in designing priorities in accordance with the major objectives of
economic and social development was made in 1999, when the national priority
programs, RELANSIN, CALIST, INFRAS and CORINT were launched, as a part of the
RDI National Plan.

Through these programs the following structural priorities of R&D were set:

@ increasing the impact of R&D activities on the economy and society, following the
view of economic revival and sustainable development,

@ speeding and intensifying the innovation processes and their transformation into
direct support to increasing the quality and competitiveness of products and services
offered by Romanian companies in domestic and international markets;

@ the concentration of competencies and resources in science and technology with the
purposes of extending the national heritage of scientific, technological and
innovation;

@ the compliance with the legislation and institutional systems and proceedings of the
EU, to arapid and efficient implementation of the partnership for accession.

These objectives expressed somewhat too general intentions, without being applied
in target sub-programs, which led to accepting offers over a wide thematic range, and
consequently to spend non-strategically the Romanian R&D resources.

The National R&D Plan was updated from 2001 to 2005, through launching in
September 2001 other priority programs (see Box 1): AGRAL, MENER, ANTRANS,
BIOTECH, MANNANTECH, AEROSPATIAL, CERES. According to the perceptions
of the European Commission in the Country Report in 2001: “The New Plan shifted from
actions focused on offers to those focused on demand, to better answer the needs of
economy and society. The Cooperation with companies was put on a solid basis’ (The EU
Commission: 2001 Regular Report on Romanian Progress towards Accession, Brussels
13/11/2001, pp. 71-72)

These favourable trends were still insufficient for really meeting R& D priorities and
for their efficient implementation. According to European Commission statements in the
same evaluation report, “The National Plan was only partially implemented, due to lack of
funds. The funding of R&D activities in Romania is very low (0.41% from GDP in 1999)
compared to many European countries, falling much under the European average (1.92%
in 1999).” In order to be aware of the scale of under-financing of the R&D area in
Romania, we must add that this percentage applies to Romanian GDP, which is ten times



lower than in the advanced European countries. In the latter, the R&D share has already
reached 3% in some countries. In the meantime, this share continued to decrease in
Romania until 2003 (see the previous section), but the projections are much more positive
for 2004 - 2005.

Box 1: Development Objectives of Romania: Priority National Programsin 2001 — 2005

I. Consolidating the new knowledge-based economy:

@ Informational society (INFOSOC);

@ Biotechnologies (BIOTECH);

@ New materials, micro and nano-technologies (MANNANTECH);

@ Technologiesin the spatial and aer onautics field (AEROSPATIAL).

. Modernization of thetraditional sectorsin economy:
Agriculture and food (AGRAL);
Lifeand health (VIASAN);
Environment, ener gy, resour ces (MENER);
Planning, infrastructure and transportation (AMTRANS);
Stimulation of the application of inventions (INVENT), oriented towards the achievement of
new products and technologies, based on patents owned by Romanian inventors;
Economic re-launching by resear ch and innovation (REL ANSIN), tar geting the moder nization
of the products, technologies and ser vices supplied/used by economic units;
Quality and standardization (CALIST), supporting the quality of Romanian products and
technologies upgrading, partly in order to facilitate accessto the EU Single Market;
Consolidation of the quality infrastructures (INFRAS) supporting the development of quality
infrastructuresin accordance with EU principlesand practices;
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I11. Support of the general advancement of scientific and technol ogy knowledge, culture promation ,
targeted to basic and socio-economic research:
@ Program for fundamental research of social, economic and cultural interest (CERES).

IV. International S& T cooperation and partnership:
@ Program for international cooperation and partnership (CORINT).

Source: National Plan for R&D and Innovation in 2001 - 2005

The difficulties the R&D field has to meet due to under-financing, as well as the
assessment of the European Commission concerning the “efforts that must be made for
ensuring a proper level of financing the R&D sector” must keep making the decision actors
responsible for public funds allocation, as well as finding new financing resources and
incentives for the expenditure on R&D to reach at least 1% of GDP in 2007.

The National R&D “2000 Horizon” Program — an important stage of setting and
implementing priorities* The program was designed to combine the structural and
thematic priorities for economic and social development, on the following criteria

@ the alignment with the priority areas for economic and social development, in
conformity with the sectoral and national government strategies and with the
thematic criteria of the EU’s Fourth R& D Framework Program;

@ dealing with inter-disciplinary research aress;

@ preservation of R&D capacity;

@ sustaining R&D programs through support actions.

From a structural perspective, this program aims at the following objectives:

* The “2000 Horizon” Program was constructed from 1994 to 1995 and adopted through the Government
Decision nr.1095/1995 as anational R& D program compatible with the Fourth EU Framework Program.



building an efficient and secure infrastructure
increase of industrial competitiveness and technological and industrial integration
into European standards and regulations;
environmental protection and quality;
increase of the degree of Romania’s participation in international scientific and
technical activities.
The selected thematic directions, starting with the provisions of the government
strategies and in the view of the Fourth EU Framework Program, were the following:
@ infrastructure, communication and information technology networks
- making infrastructure networks compatible with European and world standards and
tendencies;
- dealing with components of the future information society;
@ energy and resources
- discovering new sources and technologies;
- national capitalization of the natural resources;
@ food and agriculture
- better capitalization of agricultural, wood and fish natural resources to ensure the food
security of population;
@ environment and environmental and monitoring technologies, the Black Sea
environmental protection and monitoring methods and techniques
@ health and biotechnologies
improving conditions of health;
new diagnostic techniques and methods;
treatment and prevention.

The “2000 Horizon” Program started in 1996 and was designed to end in 2002. It
was launched through an open competition system, allowing all public and private, as well
as university, academic and industrial units to access the research programs, elaborated and
coordinated by the 22 R&D commissions. The financing of this program was obtained from
the state budget, through the responsible governmental authority (MCT, ANSTI, MEC).

Regarding the selection of thematic priorities, it could be appreciated that there was
certain concern at the public authorities' level, which created 22 commissions to direct the
R&D activity on priority areas. However, due to a series of drawbacks and opposing
patterns (the disappearance of some research institutes and the appearance of others, the
obvious tendency of researchers to migrate to other better-paid fields or to other countries)
or to the way of working of consultative commissions for research functioning, in practice
there were identified several divergences in priority selection from the perspective of the
National Program provisions.

Among the factors which contributed to the “non-priority” funds allocation, the
following can be mentioned: the expert commissions where the thematic offers were
selected for financing included representatives of the main funding beneficiaries; the
evaluation process did not fully respect, in practice, the scientific merit criteria established
by the evaluation procedures, and met difficulties in dealing with the, sometimes, subjective
evaluators, the small numbers of evaluators relative to the wide choice of offers and
extreme thematic variety; the restrictions enforced by the Ministry of Finance in allocation
of funds to different destinations; the granting of only a small amount of the needed funds
for most of the projects, therefore under-financing them. In fact in the opinion of one of the
ANSTI presidents, the “2000 Horizon” National Program aimed at financing “all that
Romanian science could offer”. For instance, in 1998, there were financed 8286 themes,
operational programs, zoning and various subject programs, carried out in hundreds of
national institutes, the Romanian Academy, higher education units, nongovernmental
organizations, as well as public and private commercial companies, leading to multiplying
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thematic priorities to the limit of granting financing to extremely reduced shares compared
to the need for quality research of an important part of the funds demands.

Data analysis from 1997 to 1999 referring to the “2000 Horizon” Program, the main
instrument of promoting R&D policy in Romania at the time, allows evaluation of the way
of establishing and implementing priorities through funds allocation towards scientific
commissions (structural priorities) and towards thematic directions as well.

The allocation of funds within this program towards scientific commissions chiefly
reveals a phenomenon of inertia about scientific concerns inherited from the former period,
and on a different scale a similar industrial and economic structure and R&D. Thus, from
1997 to 1999, with a background of substantial cutbacks on allocated funds on
commissions within the “2000 Horizon” Program, the expenditure structure actually
remained the same. The most important part of the funds was allocated to financing projects
from the following fields: mechanical engineering (Commission 4), agriculture, food and
wood industry (Commission 12), electro-technical, electronics, and mechanics
(Commission 6), physics, mathematics (commission 15), and chemistry (Commission 7). In
1999, the projects financed within those five above-mentioned commissions represented
almost 60% of the total of funds allocated to this program.

Analysis of priorities within Scientific Commissions that absorbed most of the
funds from 1997-1999 allows the observation that the priorities in applied research fields,
relevant for economic fields, were too general in character, without a channelling of funds
to real priority fields for the development stages being undergone in this period in Romania

The high degree of generality of “thematic priorities’ is revealed by the great
similarity between their formulation and the name of the commissions and even by defining
programs established within each thematic direction. On the other hand, over the three
years of data analyzed here, the thematic structure of funds remained almost unchanged. In
other words:

@ 37% of the total funds were given to projects on industrial products and
technologies,

@ 14% on agriculture, wood and food industry,

@ 13% on basic sciences,

@ 5% on town planning, construction and construction materials.

As regards the competition of projects developed within the National Plan, there
were submitted 3,193 R& D proposals in 2001, of which 1,045 (approximately 33.3% of the
submitted offers) were financed. The number of proposals increased in 2002 to 3,508, but
the selected projects for financing decreased with 60%, to 422 projects (about 12% of the
submitted offers).

The relationship between the R&D priorities and social and economic
development. The slow progress of the selection of priorities in R&D in Romania was
determined by many factors, generated by inertia regarding legacy models and by the
meanders and risks of the evolution of the whole economic, social and political transition
process. Furthermore, the priority selection mechanism was influenced by a series of
elements specific to the R&D system, under pressure after 1990 to search for new paths. In
the absence of a new strategy for selecting viable priority fields, the industrial research
system went bankrupt through an inability to be self-sustaining financially, following the
cutting of funds from 1990 and breaking the links with the economic system, in an
uncertain context. Worthy teams of researchers, trained over decades in Romania, fell apart
after 1990; some of them emigrated and established themselves as researchers abroad and
others migrated to fields of activity capable of providing a decent life. However, even now,
a market for industrial research has not been built and the demand for this activity is till
moderate, which has led to keep defining “priorities” mostly from the supply side, with



policy-makers not giving enough signals related to the long-term economic development
strategy. As a result, given the present situation and especially the perspectives of the
Romanian economy, the priorities for R&D activities could better be defined in the light of
worldwide tendencies in science and technology,.

This lack of compatibility between the evolution of the R&D and the industrial
system in the country is largely due to the effects of the economic transition period, when a
large majority of producers are operating in subcontractors and, respectively, assembly
regim. This distortion is even more revealed by comparative analysis of the structure of the
allocated research funds for the main branches of manufacturing, and of importance of the
branches of industrial production in overall exports. It is noticeable that “priorities’ in the
alocation of funds for R&D didn't match with the tendencies of present situation of
Romanian industry and was rather matching the research potential (number of researchers)
existing in those areas. Thus, in branches making an important contribution to industrial
production and exports, areduced research activity was registered, for instance in textiles or
leather footwear. The fields absorbing most of the research funds instead, like metallic
construction, machinery and equipment, contribute only 8.8% to industrial production and
8.3% to exports. The latter activities together with a few others such as chemistry and
metallurgy absorb 90% of the expenditures on R&D (allocated to the sector of processing
industry), while having only 28.7% of total production and 23.4% of exports.

In this context, there arises the question of defining the priorities for Romanian
industry for the next period, and whether they will be those of the first 14 years of transition
or other new basic priorities both in industry and in research and development.

Establishing priorities in R&D is at a intermediary stage, taking into account that
only after 1999 this problem was seriously raised within the context of valuable approaches
to European integration. The issue of setting priorities, although extremely important and
pressing, under the conditions of serious cuts in R&D expenditure in GDP over the last 5
years, is tackled at present in a more realistic way, trying to overcome the formal level, to
build institutions, mechanisms and provide more resources for implementing selected
priorities. Extreme thematic and institutional loss, shortage of users of the research outputs
still constitute a barrier blocking the setting of priorities on key scientific, technical, social
and economic fields of interest. Building on these, there has been confusion existing over a
long period of time regarding the restructuring directions of the main branches of the
economy. But they were stressed and addressed in the national RDI medium and long-term
plans.

Through the project of the new Law of Scientific Research and Technological
Development there appeared a series of favourable premises through setting up a National
Council for Science and Technology Policy, having as its role that of setting viable
priorities within the National R&D Strategy. There were also set out initiatives for building
consultative committees for Research, Development and Innovation, having a large
representation of the scientific community, of ministries and of relevant economic agents
(see the previous section for details).

During 2002 contests, a bidding process for 107 R&D priority projects has been
organized, the first since the launching of the RDI National Plan and they have been
applied for by the economic ministries to support the development targets proposed by the
sector strategies of the respective fields. From the almost 3300 projects submitted for
financing in 2002, distributed as showed in the Table 6, 451 projects were finalized, thus
allowing the respective result transfer to the economy, most of them representing new or
improved products or technologies in economic environment.

Policy measures to promote a more efficient application of science and
technology in 2002 - 2004. Two main areas are concerned in this respect:



Measures to promote R&D and innovation in enterprises: in order to increase

the impact and efficiency of R&D activities in support of economic competitiveness, the
following two policy lines are pursued:
@ relaunch of traditional industrial sectors through technological modernisation:

R&D

alignment of products, technologies and services to the quality and
competitiveness requirements specific to the european and international markets;
alignment of enterprises to the operation requirements imposed by european and
international standards; introduction of new technologies in traditional sectors,
development of high technology sectors: formation and development of internal
sources of scientific competence and technical expertise in these fields; stimulating
R&D investment of high potential firms in the respective fields.

Table 6. Distribution of projects submitted to the National RDI Programs financing in 2002

NPRDI programs Total projects 2002
1.AGRAL 149
2.VIASAN 135
3. AMTRANS 61
4.MENER 179
5.INVENT 72
6.RELANSIN 1521
7.CALIST 314
8.INFRAS 142
9.INFOSOC 95
10.BIOTECH 132
11.MATNANTECH 118
12 AEROSPATIAL 28
13.CERES 271
14.CORINT 69
TOTAL 3,286

Source: MER, Presentation of Romanian RDI System and Performances, May 2003

The structure and objectives established for the programs of the National Plan for
and Innovation responds to these policy lines in a clearer manner. The Plan,

through the eligibility conditions as well as the evaluation criteria, especially promotes
those R&D projects, which:

%)

%)
%)

support the development of new products, technologies and services achieved in
industrial enterprises in partnership with R&D organizations, including institutes
and universities, and which have higher chances for internal and external market
penetration;

are based on project co-financing from both the program budget and the enterprises
partners,

the development of the “market” for R&D results, through data banks and Internet
services for online processing of the information on R&D supply and demand and
available R&D results;

assurance of special IPR regime and free transfer of R&D results obtained in
programs financed from public funds, to enterprises which assure the final phases
of technological development and production;

are attracting young researchers,

are supported by international collaboration.

Due to the co-financing of collaborative R&D projects within the programs of the

National Plan for R&D and Innovation, the business sector expenditures contribution to the
overall budget of the National Plan increased throughout 2001-2002, reaching 35% in 2002.



A special measure for promoting the creation and development of innovative SMEs
is intended to be developed in the near future, through the introduction of new financing
tools, of the risk capital class, based on joint public and private funds. The Government
Ordinance 57/2002 stipulates the setting up of the Investment Society for Technological
Transfer and Development, as a new financing institution, supporting capital infusion, in
greenfield and development investments, exclusively for SMEs which develop and apply
new technologies.

II. Infrastructuresfor technology transfer and innovation: the diffusion and transfer
of S&T knowledge and R&D outputs in the economic environment is a special current
focus of the policy measures. A special program for technology transfer - INFRATEH was
recently approved by Government Decision 128/2004. The program is coordinated by the
Ministry of Education and Research and will promote the development of specialized
infrastructures for technology transfer and innovation, especially at regional level,
including: technical assistance and information centers, technology transfer centers and
incubators, S& T parks etc’.

3. Present Key Challenges. S& T Policy-Making in Romania in a European Context

R&D Prioritiesin government documents:

@ The National Strategy of Romanian Medium-Term Economic Development
(NSRMED): 2000-2004. The issue of establishing priorities in R&D was given new
significance, once Romaniawas invited to start negotiations to join the EU. The preparation
of Romania for integration into the EU is a complex process aiming a promoting a
coherent policy, compatible with the EU mechanisms in R&D. In the National Strategy for
Economic Development of Romania in the medium term, comprising the main objectives
and policy needed for Romaniato meet the main requirements to accede to the EU in 2007,
policy-making in science and technology takes a special place. It contains the priority
objectives of RDI referring to:

o the development of the capacity for producing scientific and technological
knowledge;

0 the increase of the R&D units quality and efficiency through developing
specific infrastructure, improving management and pay, and increasing the
capacity of absorption of the research outputs,

o0 the development of the R&D and innovation potential at the firm level through
conducting joint projects with the institutions and the expert centres and using
co-financing incentive schemes;

0 the gradual increase of R&D and innovation expenditure shares in GDP, to
levels compatible with the EU member countries.

As can be noticed, the formulation of these objectives is quite general and does not
allow the revealing of specific strategic priorities in the field for the next period. During the
last 3 years, arelevant improvement was induced by the process of annual update of the
program priorities of the (NSRMED).

In 2002, it was mainly focused on the following issues’:

® We mention 14 local joint initiatives of R&D institutes, universities and public administration, which were
meant to create S& T parks in the respective areas (eg.: Cluj, Timisoara, Constanta, Bucuresti, Brasov,
Craiova, Pitesti, Galati, Braila). The S&T parks initiatives are a very proficient form for stimulating the
creation and development of innovative SMEs, especially due to the “spinning-off” from RTD institutes and
universities.

® Under these circumstances, an important event was the National Conference of Research organized for the
first time, in April 2002. The Conference provided the scientific community with the opportunity of largely



o

o

o

continuous increase of the RDI contribution at the completion of the
Government policy targets mainly within the important sectors and fields for
the durable development and for the European integration process;

significant promotion of the advanced technological results, particularly within
the economic entities;

supporting the establishment of national research networks, by fields relevant to
the integration within the research European areg;

supporting the RDI activities with impact on the regional development.

In the same context, in 2003, a series of priority targets were designed for each of
the scientific and technological fields approached, referring particularly to:

o

o

the way of correlation with the maor development orientations within the

connected economic Sectors,

directions and targets of concrete research and technological development

which might provide competitive advantages for Romania

(i) identification of the product/technology categories and, respectively,
specific products/technologies which may constitute realistic development
and production targetsin our country;

(ii) identification of product/technology categories and, respectively, specific
products/technologies for which development and production our country
can participate as partner within international  technological
programg/alliance.

estimation of the research — development timing, potential and infrastructure to

accomplish each of the established targets;

solutions for developing integrated technological groups and networks

(technological cluster) including the potential accomplishers of the established

targets: research — development units, universities and economic entities dealing

with similar activities,

niches identification for cooperation and technological integration at the

international level, particularly in the high technology field;

correlation with the fields and targets promoted within the European Research

Area, for the dynamic integration of Romania

@ Priorities of RDI in the Government Program from 2001 to 2004 (The Official
Monitor of Romania nr. 700, 2000, Dec. 28). From the government program the
following priorities for the RDI field can be drawn:

o

the restructuring of the national system of scientific research through defining
the strategic fields and financing of research in these areas; the diversification of
funding sources; a better capitalization of the research outputs and Romanian
inventions,

the adjusting of the national system of RDI to the requirements of the process of
EU integration,

the endowment and informatization of a research unit system providing better
compatibility with EU levels;

the strengthening of networks between research and industry at a national and
regional level through developing specific institutions;

discuss the issues referring to the structure and priorities of the National research programs. Also, the
Conference of the Ministries of Science and Research from South — East Europe countries was held during the
same period. Both events were dedicated to the review of all the issuesregarding the European integration and
the perspective related to the participation at the RDT Framework Program of EU between 2002-2006 (PC6).
A delegation of the European Commission led by the general manager of the General Research Directorate,
Mr. Achilleas Mitsos attended both events.



o the increase of interest in science through a specific training and incentive
system;

0 the provision of a legislative framework (the research law and the researcher
regulations) needed for efficient functioning and development of the national
system of research, development and innovation.

In the years following the launching of this program, there have been slight
concerns to apply a series of measures aiming at meeting the targeted objectives. Thus, a
package of laws to deal with the unsettled issues was forwarded to the parliament for debate
in 2001-2004. These concern: the Law Project of Scientific Research and Technological
Development; the Law Project referring to Regulations affecting R&D Personnel; the Law
Project referring to egtablishing the way of Approving the Budgets of Incomes and
Expenses of national institutions of research and development; the Law Project for
completion of the Government Decision nr. 25/1995 regarding the regulations for
organizing and financing research and development activity; the Law regarding the
organization and functioning of the Ministry of Education and Research; the Law dealing
with ethical concerns in developing technological research and innovation. The provisions
of these laws constitute a favourable basis for meeting the above objectives. There has been
increasing concern recently related to the capitalization of research outputs, especially in
technological terms, through implementing the industrial and scientific parks.

In this context, there are some examples of achievements that indicate the
reliability of measures undertaken in 2001-2002, mentioned in the RDI between 2001-2002
Report drafted by the Ministry of Education and Research (January 2003), such as:

@ 5timesincrease of the amount of funds from the economy that went to the R& D
units in 2001 compared to 2000.

@ 9 times more funds from the European Union granted to the R&D units through
participation in the Fifth Framework Program of technological research and
development.

@ In 2001 and 2002, a new positive trend was inaugurated, targeting stabilization and
increase in the number of employees in the research-development-innovation field.
The younger generation (students, young researchers) has become more motivated
and involved in national RDI projects. More than 2,800 new young researchers
entered the doors of institutes and units that have research, development, design and
innovation as their main activity. The Romanian scientific community is thus
relatively protected, being ensured of the regeneration of the specialist groups.

@ For the first time in the history of Romanian scientific research, the country won
first placein 2001 and 2002 in international inventions showrooms, the majority
with gold medals (awards for acknowledgement at a global level).

The Romanian RDI integration into the European Research Area. By 2001, the
focus on setting objectives and priorities in RDI came almost exclusively to be put on
European integration, within the framework of participation to the construction of the
European Research Area (ERA) as its main strategic direction. This concern for complying
with EU directions and priorities is expected to result in boosting scientific research and
technological development in Romania. It must be taken into account that the European
RDI system itself is undergoing a new stage of restructuring for closing the performance
gapsrelative to its main overseas competitor, the USA.

The European Research Areais along-term strategy of the EU. In the medium term,
from 2002 to 2006, the priorities were defined through the document “Making a Reality of
the European Research Area”, where the practical actions and instruments of the ERA that
would be implemented through the Fourth to Sixth Framework Programs were mentioned.



The Romanian standpoint regarding integration into the ERA was sustained
through a series of documents reflecting the acceptance of acquis communitaire regarding
science and research. In these documents, a series of general priorities are recorded, for
instance:

@ developing the legislative, financial and organizational support for assuring the
participation in the EC Framework Programs;

@ the general preparation of the field for accession, and for integration into the ERA;

@ the correlation of national research programs, building networks of excellence and
specific large research projects.

Romaniaaims at permanently meeting the needs of the national RDI with the EU, of
building the ERA and the priority actions for creating it as a similar framework.
Nonetheless, the priorities of scientific research and Romanian technological development
formulated in the documents regarding integration into the European Research Areainvolve
national specificities, coming from the restructuring and re-engineering of the needs of
some structural components of the R&D system, meeting the present and future needs of
the country. It is worth mentioning in this respect, the main general and specific targets,
established in accordance with the government development strategy (see Table 7).

Table 7. Priorities settled in accordance with the domestic sectoral and EU external pressures, 2003

1. | Development targets of the General priority targets
sectors, including the —  Promotion of investments at sector level,
technological modernization —  Accomplishment of the targets specific for each sector regarding the

accession process of Romania to NATO and European Union.
Specific targets for the industrial sectors
— Modernization of the industrial processes: increase of the energetic
efficiency, of performance and productivity level, the beneficiation of
primary and secondary resources;
—  Providing the compliance of the existing industrial activity with the
environment;
— Improvement of the quality and competitiveness of products, technologies
and services provided by the economic entities;
— Introduction of new efficient ecological technologies within the industrial
processes in accordance with the durable economic growth requirements;
—  Improvement of working environment quality and safety;
— Efficient and safe utilization of the nuclear power for reliable development.
Specific targets in agriculture
— Increase and diversity of the agriculture production;
— Improvement of farming product and food quality and competitiveness;
Ecological and reliable development of agriculture activity,
— Improvement of the agriculture and food industry technical endowment;
—  Development of the rural environment.
Specific targets of the health care sector and environmental protection
—  Improvement of the population health quality;
—  Improvement of environment quality;
—  Providing the condition for the reliable economy growth: protection,
rehabilitation and reasonable exploitation of the nuclear potential.
Specific targets for the social, culture and tourism sectors
—  Stimulation of the young generation participation at the economic and
social life;
— Recovery of the values and valences of the National culture patrimony
considering the perspective of their international recognition;
—  Beneficiation of the tourism potential under the reliable growth
circumstances
— Improvement of the Romanian tourism quality and competitiveness.

2. | Actions for taking over and Compliance with the European Union directives;
implementation of the acquis Assumption of European Union recommendations;
communautaire Harmonization of the national standards with the European ones;




Harmonization of the non — standard methods and procedures;
Harmonization of the organization systems and procedures, planning, follow up
and reporting of the economic activities at sector and National level.

3. | Actions for market opening Introduction and utilization of free market and competition mechanisms;
and stimulation Development of the domestic market;

Export progress;

Enhancement of the access on the international markets.

4. | Actions regarding the sector Completion of structural modifications at sector level;
restructuring including the Development of the research — development and innovation capacity at sector
services area level.

5. | Other actions or targets Qualified personnel development within the sector.

provided by the sector
development strategies

Promoting the development of the centres of excellence and ensuring some
domestic professonal competency and expert sources in state-of-the-art science and
technology in priority economic fields is considered a key priority for Romania, too.
Starting with the present situation, and taking into account the future possibilities and needs
in this field, the responsible actors consider that this intent is applicable through evaluation
and systematic accreditation of RDI organizations, using European criteria to allow
selecting expert RDI and therefore a better allocation of public funds for R&D. To meet
this objective in the Project of the Research Law that was discussed and approved by the
parliament, there is provision for creating an institution of expert evaluation, as a key to
setting priorities in expert and applicable R&D fields and to a better alocation of R&D
public funds. Ensuring competence and high scientific and technological expertise will be
realized through improving cooperation with the European countries in science and
technology as well as developing a network system to include the RDI organization of the
EU member states and candidate countries.

Yet, there remains a very serious gap between infrastructure development in
Romania compared to other European developed countries. Within the context of low and
decreasing investment funds over the last few years and of slight concern for improving the
facilities of some institutes with state-of-the-art equipment, up-to-date research work and
the building of modern, applicable partnerships to allow the access of Romanian
researchers to European programs are difficult to foresee. In 1996, the capital expenditure
share in total R&D expenditure was about 7.2% and in 2001 this indicator reached 11.9%
(from an extremely reduced volume of R&D expenditure representing only 0.39% of GDP,
even if the nominal dynamics in 2001-2002 were favourable as stated earlier). Therefore, an
important objective that Romania has in view to approach compatibility with the EU level
proposalsisthe development of theresearch infrastructure.

To improve its existing situation, Romania aims at developing some centres
providing facilities and work conditions at the European level, supporting the access of
Romanian researchers to important EU research facilities, developing information and
communication infrastructure in R&D units, creating a national network of computers for
research and a rapid communication environment, having high capacity networksto include
both the RDI units of the EU member states and Romania

The creative potential of a country, in producing and using knowledge, can be seen
in the indicator “the share of researchers in the total workforce”. Having 1.71 full-time
researchers per 1000 employees, Romania is under the average of EU (5.5/1000 employees)
and well under some developed EU countries: Finland, Sweden, Denmark, France,
Germany, Great Britain (see Table 4 for more details). Romania has a human research
potential expressed in a small number of researchers per 1000 inhabitants, approximately
twice less the average European level, and there have been important cuts in recorded




researchers lately. Thus, in 2001, the recorded researchers represented a third less than in
1995. This decrease in the number of researchers must be evaluated in connection with the
research personnel flows, considering the fact that a series of valuable young researchers
have left this field for better-paid workplaces throughout the country or abroad. The share
of young researchers under 30 was in 2001 only 14.3% of the total researchers, 45% being
between 40 and 60 years, and 25% elder than 60 .

Taking into consideration the above-mentioned facts, another priority in the
Governmental Programs of Integration into the European Research Area is the
development of human resourcesin the scientific, technical and innovation area. With
this purpose in mind, there are planned actions of recruiting and training young researchers
following the European model of scientific careers and making and promoting a legislative
framework for researchers,

To comply with the EC objective of strengthening the innovation capacity of
firms through scientific and technological research, Romania intends the promotion of
some specific national programs, the cooperation between R&D units and high-tech firms,
the design of programs to build an information network, documentation and support for
SMEs oriented to new technologies, and the increased capacity of the R&D units to spread
knowledge and research outputs as well as their experience. The stimulation of
technological transfer, of demand for research services and of research output absorption in
existing firms will be supported by setting up the National Investment Fund for Research
and Development (a Risk Fund for applying R&D results).

In meeting this objective, the level of research in Romania and the relative low
capitalization of research outputs in industrial production must be taken into consideration.
From the existing statistical data it can be stated that the share of enterprises undertaking
R&D activity out of atotal of enterprises in the processing industry decreased from 10.1%
in 1999 to 5.2% in 2001.The lowest rate of decrease can be observed in the traditional
industry branches as follows: the processing of crude oil and coal, rubber and plastics,
chemistry and synthetic and artificial fibres, and metallurgy.

Box 2. Success Stories: Romanian Innovations of Global Usein the I T Industry

1. Microsoft, the leading global software producer, acquired in June 2003 the Romanian owned
private company GeCad — a firm started from scratch in the early 1990s by a group of students.
The main product of the Romanian company was a locally developed antivirus program named
RAV. Following this acquisition, Microsoft announced plans to use the RAV application in its
products.

2. A local rival of Gecad, Softwin, also sells its software products abroad. Softwin is a private
Romanian company that provides software solutions and services and a leading provider of
data security solutions and services. Founded in 1990, Softwin was the first Romanian software
company, set up entirdy with Romanian capital, to be certified 1SO 9001. In 2002, Softwin’s
antivirus software, BitDefender™, won first prize in a competition organized by Euro-CASE
with the support and sponsorship of the European Commission’s Information Society
Technologies (IST) Research Programme. This was the very first time (since the competition
started) that one of the awards went to an East European company. In August 2003, RAE as
Internet provider of antivirus, antispam and Linux Groupware products was appointed through
a distribution agreement as the US distributor of BitDefender Antivirus Solutions.

3. Another IT company of local origin, benefiting from continuous product innovation, is
Flamingo — it has now become a multinational company de facto, with affiliates in seven EU
member states and candidate countries.




Regarding the overall processing industry, the share of enterprises where new and
improved products have an important share in business and exports is much reduced
compared to firms that undertake R&D activities. In 1999, 2.8% of the total number of
enterprises had a higher share of new and updated products than 10% of their turnover and
2% in terms of exports, but by 2001 these shares were respectively 2.1% and 2.4%. Even
for enterprises in modern branches producing higher value-added goods and with strong
research activity (machinery and electrical devices, radios, TVs and telecommunication
equipment, medical precision instruments, optics and clock-making), there is no tight
correlation between research activity and their economic performance. However, we should
highlight the existence of several success storiesin the IT industries (see Box 2).

At present, at the European level there is the opinion that the key to success in
research is partnership and scientific collaboration. Within this context, a condition of
participation in the EU R&D Framework Programs is, on the one hand, the building of a
complex multinational team, of high professional training and an openness to cooperate and
integrate into international teams, and on the other hand, the capacity and the co-financing
will of the governments in the participating countries. Romania, which lacks sufficient
resources to develop research activity at the present level of requirements, could capitalize,
to a greater extent, on the advantages offered by collaboration with European plans within
the Fifth and Sixth Framework Programs. The capitalization of these opportunities implies
both a long-term financial effort by Romaniaitself and the increased capacity of Romanian
research to offer expert partners and to improve the quality and efficiency of participation
in the European programs.

According to the assessment of the European Commission, the financial
contribution of Romania to the budget of the Fifth Framework Program was significant for
a limited resource country. Despite the fact that Romania increasingly supports the budget
of European programs, unfortunately, the degree of participation of researchers in the
Community programs was not in accordance with the national financial effort. Thus, in
2001, Romania registered the lowest participation rate of European countries
applying for integration as well asareduced number of signed contracts.

There are many factors explaining the low efficiency of the participation of
Romania in the research activity carried out in the European programs, among which we
can mention: the Romanian research isolation from the international scientific community
before 1989, leading to behaviours and constraints on collaboration with expert partners
from abroad; the lack of domestic cooperation even between the research units in industrial
scientific academies and universities;, administrative, institutional and legislative
malfunctions; the lack of proper infrastructure for outstanding research; etc. However, the
European Commission appreciates that “the recent reorganization of research activities at
a governmental level is an important accomplishment. Nevertheless, the intensifying of
cooperation between the research centres, universities and enterprises to ensure a
successful participation in the EU Framework Programsis compulsory.”

The improvement of the quality and efficiency of Romanian researchers
participation in the EU R&D programs constitutes a concern for the responsible institutions
under the circumstances of being a negotiation chapter for accession to the EU. Within this
context the government involvement must not curb the financial contribution to the budget
of European Framework Programs, but there is a need for greater concern for co-financing
the winning projects and ensuring a satisfactory management of them, as well as of some
specific structures for their implementation (committees, consultant groups and evaluation
teams).

Another condition for developing scientific and technological activity in Romania,
for its compatibility with the European level, and for increasing the international
competitiveness of Romanian research, consists of ensuring its access to the facilities



offered by the Internet and other communication and information technologies.
“Access to the Internet a home” constitutes a key evaluation indicator of the innovative
capacity of different countries. At the EU level, the share of households connected to
Internet networks in the R&D field in 2000 was 28%. In the meantime, in high performance
countries this indicator was over 40%: Netherlands, Sweden, Denmark, Finland, Great
Britain; in the USA this share is 47%.

In Romania, the access to this infrastructure is limited at present, firstly because of
extremely high cost of equipment and connection to special networks compared to the
decreasing incomes of potential users. Data provided by the 2001 Human Development
Report indicate the cost of connecting to the Internet in the USA, for instance, represents
1.2% of average monthly income. In our estimation, in Romania the cost of using the
Internet at home was about 50% of the average net monthly salary in the economy (in
March 2002).

If individual access to the internet is difficult, it must be underlined that,
unfortunately, not even in the research institutes can the open access of researchers to the
information offered by this infrastructure be provided; therefore this represents a major
disability both in communicating with researchers from other countries and consequently in
finding partners to access European programs and for rapid information in the field of
interest as well. Within this context, we must mention that the budget finance, beyond its
extremely low level, imposes restrictions on the allocation of funds so that most of them are
channelled into payment of salaries.

There are some favourable premises for alleviating shortcomings regarding public
financing, as a consegquence of the Romanian RDI system’s integration into the ERA, as
this would imply the adoption of some package of rules concerning financing from specific
public European funds of RDI: minimal rates of financing from public funds of RDI;
minimal rates for institutional financing from public funds (“core funding”, investments);
public policies for boosting investments in RDI; and the increasing role of venture capital
in financing research.

The involvement of the scientific and technological community in Romania in
designing the Framework projects can be improved, both through approved actions by the
public authorities aiming at developing a viable collaboration in R&D through partnership
with potential participants from the EU member countries, and through stimulation of a
proactive attitude towards identification and ensuring of a higher capitalization of
participation opportunities and improvement of the capacity to formulate consistent and
competitive proposals.

Participation in EU and other international cooperation framework. The targets
referring to the integration within the ERA are achieved by the following tools:

@ National Plan of Research, Development and Innovation (CORINT Program);
@ National Accesson Plan to EU (PNAR).

CORINT supports the participation of the Romanian researchers at the research
programs from European area, including the following sub-programs:

o EU-RO for co-financing the projects with Romanian participation from the

Framework RDI programs,

0 NUC —INT for the co-financing of the Romanian participation projects of the
Framework RDI Program - EURATOM;

0 Sub — programs for supporting the participation to other European area
programs such as: COST, NATO, EUREKA as well as sub-programs
dedicated to the bilateral scientific and technical cooperation, first with the
EU state members,

The funds allocated for the International Cooperation and Partnership (CORINT)
amounted in 2001 to approximately 6%, while in 2002 this reached almost 12% of the



budget allocated for the whole RDI National Plan. For 2003 the percentage allocated for
CORINT is estimated to 10%, out of which the funds allocated for the participation at the
sub-programs of CORINT ensuring the participation at the international programs
developed within the European area (FP 5 and 6, COST, NATO, EUREKA) represents
75% of the total budget of CORINT program.

Romanian’s participation in EU research and development FP5 accounts for about
220 contracts, involving both R&D institutions and industrial partners, accounting for 200
millions EURO as total value of the contracts. These contracts refer to fields, such as:

Life quality (12);

Informatics technologies (47);

Competitive and durable growth (47);

Power, environment and durable development (43);

International cooperation (14);

Human potential and social — economic research (19);

Nuclear research — EURATOM (7).

The funds from the European Union increased by approximately 9 times during
2002 and 2000, mainly due to the financing of the projects with Romanian participants
accepted within the RDT Framework Program 5 and the EURATOM Framework Program
of the European Union (1998-2000). The European contribution amounted to about 43.5
billion ROL in 2001, and 38.5 billion ROL in 2002 (current prices).

The total contribution of Romania is 87.675 million EURO for 2002 — 2006, out of
which:

@ in 2003, Romania's contribution amounts to 14.24 million EURO:

o0 13.2 million EURO for the FP 6;

o0 1.04 million EURO for the FP 6 EURATOM;

@ in 2004, the contribution amountsto EUR 17.23 million:

o0 16 millions EURO for FP 6;

o 1.23 million EURO for FP 6 EURATOM.

To cover the contribution expenditures, 50% of the amount will be financed from
PHARE program.

We mention two main other cooperation frameworks:

@ bilateral S& T cooperation, based on inter-governmental agreements, accounting
around 400 projects a year. More than 40% of the projects are developed in the
European area, mainly with partners from Austria, Belgium, France, Germany,
Greece, Hungary, Poland, Switzerland, states of former Yugoslavia. Collaboration
outside Europe mainly includes: China, Japan, USA, South Africa

@ cooperation within international S& T organizations, out of which we mention:
UN bodies including UN— CSTD, the International Agency for Atomic Energy,
CERN, UICN - Unified Ingtitute for Nuclear Research, the European Space
Agency, NASA, ECI - European Centra Initiative, OBSEC - Organization of the
Black Sea Economic Cooperation, ICGEB - International Center for Genetic
Engineering and Biotechnology.

The improvement of the quality and efficiency of Romanian participation in the EU
Framework Programs presupposes the harmonization and political consistency of long-term
science and technology policy in the European Research Area (the formulation of
objectives, planning and correlation of activities and implementation) through: intensifying
the dialogue with representative European organisations,; formulation of adequate action
plans to apply and implement national policies, the development of an adequate
participation framework in the Community programs in accordance with the present
research—development potential, at program and project level, through launching
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negotiations on time; having in view a more realistic evaluation of national policy and the
financing capacity of participating in large projects. Meeting these objectives and creating
an adequate framework of participation in the EU programs is dependent on ensuring a
proper financing of the R&D system in Romanig; it is estimated that the minimum
financing level allowing the implementation of the above objectives is more than 1% of the
GDP (about 150 EURO/inhabitant or 300,000 EURO/researcher), compared to the actual
figure of 0.39% in 2001.

Taking into consideration the large gap between existing and necessary
resources to meet the objectives formulated by the governmental institutionsin R&D,
for instance: “the promoting of excellence in science and technology through a unitary
system of evaluation of the R&D units of activities and personnel based on international
standards; the formation and development of centres of excellence as research units that
gather material and human resources of high performance in science and technology and
are acknowledged worldwide; the encouraging and supporting of training and building a
researcher career and the acknowledgement of the importance and value of scientists and
researchers’, these appear as being unrealistic and difficult to meet in a relatively short
period of time.

Meeting the ambitious objectives included in the Action Plan for integration into the
ERA, for instance developing the R&D infrastructure in Romania at a European level,
granting adequate equipment and facilities to the institutions and universities, developing a
network of research labs working in the same or similar fields and having complementary
facilities, creating at a regional level an infrastructure of adequate size having a direct
impact on the absorptive capacity of R& D outputs by the economic environment (parks of
science and technology), developing research centres that are competitive at the European
level, to attract international programs and researchers from other countries especially from
Europe, and of centres or networks of services for R&D (professional training, consulting,
technical assistance and information) — all these imply a large volume of investments that
cannot be supported from the extremely low funds allocated to the R&D field in Romania.

The increased volume of funds for R&D and especially their allocation and efficient
use are even more important in view of a tight cooperation between Romania s national
research area and the European one, through facilitating communication and correlation of
activities between the researchers in Romania and the EU member states, the openness of
the national research programs to European area researchers, the variation of forms and
intensification for the mobility of researchers and professionals in the short and medium
term between RDI organizations, universities and industries from member states and
candidate countries.

Conclusion

In conclusion, the high absolute and relative gaps between Romania and the EU
indicate that we are rather far from closing them. Until a few years ago, “thematic
priorities” in Romanian S&T policy continued to be set according to traditional scientific
weightings rather than to meet social and economic needs. The current significant
improvements, undertaken at the formal and practical level, still have to overcome several
barriers. The integration of the Romanian R&D system into the European Research Area, as
a major objective of the present period, presupposes not only special financial efforts but
the compatibility of information, legislation and management systems as well, and
especially the volume of financing with that of the European Union. At the same time, this
implies overcoming barriers of communication in R&D, on both a national and
international level, that would better value the national research potential and the statement



of Romanian research values, the boosting of firm-level research conditioned especially by
the launching of industrial production, the increasing contribution of industry to the
national effort in research and development, and last but not least, a more efficient
capitalization of research outputs in the economy and society. Despite all these, the S& T
Romanian high potential and current excellent teams of researchers’ dynamisms make it a
more attractive area for international cooperation and integration.
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