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Introduction

Romania is one of the first three CREST members that volunteered to have their policies directed at achieving the Barcelona targets reviewed. This policy mix peer review exercise is part of the Lisbon process. It follows the open method of co-ordination (OMC). 

This draft report is prepared by JRC-IPTS, adopting a template proposed to and discussed by the peer review group of CREST members, led by the Netherlands and the United Kingdom. A first check of the information and views in this draft has been performed by the country under review. The contents of the report will be further amended and improved on the basis of suggestions from all those involved in the peer review process. 

In the first instance, the template reflects a fairly simple model of an innovation system, specifically one that considers four basic domains within an overall innovation system ​– science base, research in business, market development, human resources – and the links and flows between them.  

Although innovation systems are typically much more complex, this simple model provides a useful framework within which to ask questions relating to:

· The relative scale of the challenges nations confront both within each of the four innovation system domains and across them;

· The range of policy responses to these challenges and their ‘location’ within the innovation system, e.g. ‘reinforcement’ policies to strengthen particular domains such as the science base or business R&D and innovation, or ‘bridging’ policies designed to improve the links or flows between domains, e.g. policies to enhance university-industry interactions or to improve the flow of capital from capital markets to innovative high-tech firms and start-ups;

· The match between problems and policy responses within and across domains;

· The conflicts and synergies between policies within and across domains; 

· The governance of policies within and across domains.

Romania is a candidate country for EU membership. It is scheduled to join the Union on January 1, 2007. The Commission's Regular Report provides information on Romania's progress towards accession. Other Commission sources, such as the European Trend Chart which keeps track of innovation policy developments, have been used as well, but the same ground is covered by the documents supplied by the Romanian representative to CREST:  the response to the questionnaire on public research spending and policy mixes in the first OMC cycle; and the (draft) chapter on scientific research, technological development and innovation in the National Development Plan. This information is not reproduced extensively in this report.

Romania has asked to focus the 2nd cycle on the measures specified in the EU's 3% Action Plan, the recommendations of the 1st cycle report to CREST and the R&D related parts of the Kok report on the Lisbon strategy.  Its main interest lies in receiving advice and support for the orientation and development of R&D and innovation activities in the period after accession, taking into account the challenges raised by the integration in the European Research Area.  As outcomes of the peer review process, Romania expects 

· clear guidance on implementation priorities; 

· the targeting of support under EU programmes; and 

· the identification of areas where reinforced Community action is needed.  

Science Base (R&D Capacity)
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Indicators and Challenges

Public expenditure on R&D as a % of GDP is low, at less than one quarter of the average level in the EU. Only about 3 in every 1000 of the working population are R&D personnel.  In total, Romania counts roughly 40,000 R&D personnel, of which 26,000 are researchers. More than 50% are in the field of engineering. The number of PhDs working in R&D is 8,400 (in 2003).  There are 9,200 certified researchers, mostly in the non-academic R&D sector. They obtained this degree, which is granted at three hierarchical levels, through a peer review of their professional research performance (publications, patents, etc.). At the highest level this certification includes the right to supervise doctoral studies. 

The distribution of researchers by field shows the large share of the engineering domains:

	
	2002 
	2003

	 TOTAL
	24,636
	100%
	25,968
	100%

	Natural sciences
	4,471
	18.1%
	4,403
	16.9%

	Engineering sciences
	13,062
	53.3%
	13,971
	53.8%

	Medical sciences
	2,084
	8.4%
	2,268
	8.7%

	Agricultural sciences
	1,302
	5.2%
	1,311
	5.0%

	Social sciences
	2,077
	8.4%
	2,590
	9.9%

	Humanistic sciences
	1,640
	6.6%
	1,425
	5.7%


   Statistical Yearbook of Romania - 2004
In recent years, the number of science and engineering graduates in the 20-29 age group has risen from its lowest level of 4.1 in each 1000 in 1999 to 5.8 in 2002.

The number of researchers has stabilised since 2000 after a serious decline in the 1990s. The low wages and inadequate equipment in the research sector, together with the opportunities offered abroad (especially in the US), have led to an outflow of researchers and an increase in the average age of R&D personnel. At present, more than 60% of the research staff is over 40 years old.  

Romania has 74 accredited universities, out of which 56 public universities (with 729 faculties) and 18 private. In addition, there are 37 national R&D institutes in about 15 research fields, co-ordinated by eight ministries. The re-accreditation of these institutes took place in 2001-2002, for 19 R&D fields, after which initially 34 institutes were established.   

Governance

The Ministry of Education and Research (MER) is responsible for the formulation, monitoring, implementation and assessment of R&D and innovation policies. The other ministries involved in the development of these policies are:

· The Ministry of Economy and Commerce

· The Ministry of Agriculture, Food and Environment Protection

· The Ministry of Communications and Information Technology

· The Ministry of Transport, Public Works and Tourism

· The Ministry of Work and Social Union

· The Ministry of Health and Family

· The Ministry of National Defence

The main consultative body is the Inter-Ministerial Council for Science, Technology and Innovation.  There are several other groups of experts and representatives advising the Government. The Romanian Academy of Sciences comprises 65 research centres and institutes.

Policy Objectives

The Ministry of Education and Research's strategy is to act to promote:

· the development of the national R&D and innovation system and the strengthening of its capacity to provide, diffuse and transfer S&T results, knowledge and information;

· the enhancement of R&D and innovation activities and services in all the economic and social sectors and their orientation towards stimulation and response to demand;

· the development of human resources and institutions specialised for R&D and innovation activities and services;

· the stimulation of the innovation climate and of the capacity to absorb, diffuse and generate innovation within the economic environment, especially in enterprises;

· the stimulation of technological development and innovation potential at local and regional levels; and

· the integration of Romania's S&T activities in the EU and the international community.

Romania's objective is to increase  (total) R&D expenditure to 1% of GDP in 2007, as stipulated in the negotiation dossier for EU accession, chapter 17 "Science and Research" (closed in 2000). The Government's decision that annual budget expenditures for R&D should be gradually increased in line with European trends was approved in 2003 (Law 324/ 2003 for the approval of Government Ordinance 57/ 2002 on scientific research and technological development).

The budget for public R&D expenditure in 2004 was 4320 billion Lei (107 million euros; 0.18% of GDP); about 4/5 of this was to be spent by MER; the rest was for the Romanian Academy. The National Plan for R&D and Innovation is part of the MER budget (48 million euros).

Policy Instruments

Publicly funded R&D and innovation programmes include:

· the National Plan for R&D and Innovation, coordinated by the Ministry of Education and Research, which includes 14 national R&D programmes in various S&T fields and promotes the following general objectives:
· increased efficiency of R&D activities in support of economic competitiveness (new products/ technologies/ services)

· collaborative R&D projects (research-industry partnerships)

· promotion of S&T excellence (development of centres of excellence);

· the programme “Research of excellence”, recently approved by Government Decision 368/ 2005. The programme is coordinated by the Ministry of Education and Research and promotes the development of a high quality and competitive research potential, infrastructures and activities, in view of a better correlation with the priorities specific to the European Research Area, including those promoted by the future EU Framework Research Programme for 2007-2013 (FP7);
· the programme of grants for scientific research, also coordinated by the Ministry of Education and Research, which supports the formation of scientific careers and the development of research teams around scientific personalities;
· the  “nucleus” research programmes, launched in 2003, which establish the research strategies of the national R&D institutes and their relation to specific sectoral development strategies;
· Romania's participation in the EU Framework Programmes;
· Sectoral R&D plans, a financing instrument introduced in 2003, aiming to cover R&D objectives related to sectoral technological development. Sectoral plans will be financed by ministries coordinating the respective sectors and will provide complementarity to the National Plan priorities;

· the INFRATEH programme, approved by Government Decision 128/ 2004. The programme is coordinated by the Ministry Education and Research and promotes the development of specialized infrastructures for technology transfer and innovation, especially at regional level, including: technical assistance and information centres, technology transfer centres, incubators, S/T parks, etc.
Policy Effectiveness

The Ministry of Education and Research (MER) has very recently launched a project to develop the national strategy for the period 2007-2013. The project's work programme involves foresight to update long and medium term priorities, including structural changes in the R&D and innovation system. 

Business R&D and Innovation (Technological and Innovative Performance)

Indicators and Challenges

Gross expenditure on R&D in Romania is 0.4% of GDP, of which (in 2002) roughly 50% is funded by enterprises.  In 2001, only 5% of the Romanian enterprises in manufacturing reported to have developed R&D activities. In 2003, the Romanian Economic Society diagnosed the situation as follows:

· Low costs continue to be the main source of competitiveness, and not product innovation or the introduction of new technologies.

· To a large extent, new technologies are derived from imports and foreign direct investment, not from local efforts.

· Most enterprises in manufacturing are engaged in assembly activities.

The National Institute of Statistics, following the methodology of the Community Innovation Survey (CIS), found that 17% of the enterprises developed product or process innovations, as compared to 44% in the EU. However, the turnover of these innovative enterprises seems to represent 42% of the total turnover of enterprises active on the market, which suggests (?). Although a higher percentage of the big enterprises reports innovation activity than the SMEs, the number of small enterprises is so much larger that the majority of the innovative enterprises actually employ less than 50 people. (Only 400 enterprises, of which 306 SMEs, reported to have received public funding.)  It is remarkable that 70% of Romanian researchers working in the business sector are employed by companies with more than 250 employees. Apparently R&D is not their main activity. The business expenditures on innovation, of which one quarter are on R&D, represent about 3% of the total turnover. It can be concluded that, at present, in-house R&D is low and not a major source of innovation.
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In 2000, the number of patents submitted by R&D institutions was 1248, of which 453 domestically and 222 abroad. These numbers are the lowest in the group of Member States and Candidate Countries.  In 2002 5 high-tech patent applications were made to the European Patent Office. The figures of CIS III show that the percentage of enterprises seeking protection by other means is also low. The figures are twice as high for Spain and at least three times as high for Sweden.  

The regional distribution of R&D activities is such that more than half of the R&D personnel are employed in Bucharest and its surrounding area (Region South), in which one quarter of the population is living. The nuclear reactor and oil industry traditionally employed many researchers in Region South.

Governance

The National Development Plan, which is coordinated by both the Ministry of European Integration and the Ministry of Economy and Commerce (MEC), includes a sectoral operational programme for increasing industrial competitiveness. 

Policy Objectives

The target for gross expenditures on R&D has been set to 3% of GDP in 2010, with a minimum of 2% of GDP to be funded by the private sector.

Policy Instruments

The National Plan for R&D and Innovation especially promotes R&D projects that:

· support the development of new products, technologies and services in industrial firms in partnership with R&D organisations;

· are based on joint funding from enterprises and the government's programme budget;
· are attracting young researchers and are supported by international collaboration.

Other policy measures are directed towards the promotion of R&D and innovation in enterprises by:

· the development of a “market” for R&D results through electronic services for online processing of the information on R&D supply and demand and available R&D results (www.cercetare.ro); 

· the introduction of a special regime of intellectual property rights and free transfer of R&D results obtained in programmes financed from public funds. 
In 2002 the Ministry of Education and Research (reorganised in 2003 to include Youth in its portfolio) has made special arrangements with the National Agency for SMEs and Cooperation and with the State Office for Patents and Trademarks to stimulate actions directed towards the stimulation of innovative activities in enterprises.

The technology transfer and innovation infrastructure is still weak, and has been strengthened only slightly by the accreditation of information centres, incubators and liaison offices, which was decided in 2003.  Science and technology parks have been set up to stimulate the absorption of R&D results, as well as the partnership between R&D and higher education institutions and industry (Government Ordinance 14/ 2002 on S&T parks, approved by Law 50/ 2003). The process of development of the technology transfer and innovation infrastructure is promoted by the INFRATEH Programme coordinated by MER. During 2004, nine technology transfer centres and incubators and five S&T parks were authorised to function in various regions of the country.

Policy Effectiveness

The proportion of products that are new to the market in Romania is above the EU average; the proportion of new-to-firm products is much below. There is very little interest from enterprises in R&D activities promoted by the Government. 

Economic and Market Development (Absorptive Capacity)

Indicators and Challenges

Despite steady real GDP growth of around 5% per year since 2000, the level of GDP per head in purchasing power parity is only one third of the EU-25 average.  Although low value added goods still represent the core of Romanian exports, subcontracting by foreign companies has underpinned the growth of the most dynamic export industries. Business conditions for SMEs remain difficult due to uneven implementation of legislation, red tape and limited access to finance.  

The European Commission's 2004 Regular Report concludes that "Romania complies with the criterion of being a functioning market economy. Vigorous implementation of its structural reform programme should enable Romania to cope with competitive pressure and market forces within the Union."

Governance

The Government's commitment to achieving macroeconomic stabilisation and bringing forward structural reforms has become more enduring and consensus about the objectives of economic policy has gradually emerged. (…) A two-year successor arrangement with the IMF was agreed in July 2004, embedding the Government's reform strategy and balanced policy mix in a programme framework under comprehensive monitoring of policies. 

The Ministry of Economy and Commerce (MEC) is responsible for several initiatives aimed at improving the competitiveness of industrial products. These include:

· the Programme for export promotion (launched in 2003), which supports enterprises in the acquisition of testing and measurement equipment, necessary to ensure products compliance with EU technical regulations;

· the recently launched sectoral R&D programme of MEC, oriented towards main industrial sectors in the country.

The MEC is also responsible for the economic competitiveness component, considered as a main priority in the future National Development Plan for 2007-2013, in which the role of R&D and innovation is considered to be of utmost importance.

Policy Objectives

The consensus about the fundamental aims of economic policy has progressively broadened, driven forward by a stronger pledge to implement reform policies.

Policy Instruments

Progress has been made in establishing the legal framework and institutions for a market economy, but complex procedures and uncertainty in the application of law by the public administration and the judiciary continue to impede an enabling business environment.
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Policy Effectiveness

The Ministry of Economy and Commerce (MEC) has organised a successful dialogue with representatives of the business community. A number of positive steps have been taken to improve the business environment. 

The number of internet providers is increasing rapidly. ICT penetration and utilisation is among the lowest in the EU and the Candidate Countries, but the number of employees using internet has risen sharply in recent years. The notable exception is the sector of industry and construction, where the share of workers using ICT has actually declined.  

Human Resources (Human and Social Capacity)

Indicators and Challenges

Government expenditure on education in Romania is 3-4% of GDP (3.28% in 2001 is the last figure available), which is 1-2 percentage points lower than in the EU-25. 

More than 80% of the working population have secondary or post-secondary education; 10% of the working population have tertiary education. 

The higher education system includes:

· 30137 teaching staff in higher education institutions;

· a total of 620785 students (2003/2004), out of which 158014 students in technical profile faculties

· a total of 103402 graduates (2002/ 2003), out of which 22977 graduates of technical profile faculties

The S&T profile of the higher education system shows a high concentration of students in the technical area, followed by the medical and basic sciences areas. Accordingly, the following table indicates some relevant figures for the 2003/2004 academic year:
	Total number of students (2003/2004)
	620785
	100%

	Technical profile 
	158014
	25,5%

	- Industry/ electrical engineering
	102460/ 59393
	

	- Transport
	3624
	

	- Architecture&construction
	20164
	

	Medicine and pharmacy
	33072
	5,3%

	Biology
	5978
	0,9%

	Chemistry
	3059
	0,5%

	Mathematics/ Physics
	17043
	2,7%


   
Statistical Yearbook of Romania - 2004

One third of employment is in agriculture, which produces 13% of the national income and which acts as a buffer to unemployment. Employment in industry represents around one fourth of employment, out of which about 80% in manufacturing industries. Employment in services has risen to almost half of total employment and is often more attractive to educated entrants into the labour market than taking up a research career. As a consequence, the average age of researchers has gone up almost one on one in recent years. 

Employment in high-tech services is only 1.6% of total employment, compared to 3.6% for the EU-15.
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The indicator on human resources in science and technology, which is widely defined and represents 44% of total employment on average both in EU-15 and EU-25, is only 24% for Romania.

Governance

The Ministry of Education and Research is responsible for the development of human resources for R&D and innovation.

Policy Objectives

The MER strategy aims at promoting:

· the development of human resources specialised for R&D and innovation activities and services;

· the stimulation of the innovation climate and of the capacity to absorb, diffuse and generate innovation within the economic environment, especially in enterprises.

Policy Instruments

In 2003 the various previous regulations on research and technological development were consolidated into law. This includes the Law 319/ 2003 on the status of R&D personnel, emphasising the importance of the scientific profession and establishing favourable conditions for the development of research careers. The development of  scientific/technical careers through the interaction between S&T education and R&D activities is specifically promoted by publicly funded R&D programmes, such as:

a) the Programme of grants for scientific research which promotes specific categories of:
· research activities developed by young researchers in specialised laboratories in Romania or abroad 

· R&D projects initiated by students or young graduates (under the supervision of professors or senior researchers)

· research activities in support of doctoral programmes

b) the programmes in the National Plan for R&D and Innovation:
· special evaluation bonuses are given to projects attracting young researchers

· the component dedicated to centres of excellence supports the setting and strengthening of research teams
· the international mobility and integration of the R&D personnel, especially for young researchers, are facilitated by international S&T cooperation projects supported by the programme CORINT of the Plan

c) the new Programme Research of excellence, which provides specific types of projects for:

· post-doctoral research programmes;

· reintegration of young researchers who benefited from research fellowships abroad;

· intra-and inter-sectoral mobility of researchers;
· training in research management.

Policy Effectiveness

Romania has a higher number of computers per 100 pupils in secondary education (10.4 in 2003) than some of the new Member States and other countries in the group of Candidate Countries (which showed an average of 6.5 computers per 100 students in secondary education in 2003). 

Overall Innovation System

Challenges and Responses

Major weaknesses in the Romanian innovation system are the quality of the science base and the poor technology transfer infrastructure. Romania had difficulties in getting more out of the 5th and 6th FP then it contributed to the funding of these European programmes. Where good science is done, with results that could be exploited, enterprises fail to gain access to such academic research, or even to be aware of its existence. One reason could be that most Romanian companies do not conduct R&D in-house and therefore lack the affinity with research done in institutes and universities. However, the confusion with respect to the accreditation of research institutes indicates that even for insiders it may be difficult to identify the fields in which excellent research is taking place.

The Romanian government considers the development and consolidation of the infrastructure for technology transfer and innovation to be important, mainly in reference to the near perspective of EU accession and the future availability of structural funds. It has committed itself to obligations assumed through its position on the science and research chapter of the accession treaty and through its participation in the EU RTD framework programmes (FP). R&D and innovation is included as a priority in the economic and social development strategies at a national level, as well as at sectoral and regional levels. 

The National Plan for R&D and Innovation encourages partnerships between research in the public sector, including universities, and in private companies. There are only a few large companies with high R&D in Romania; the Plan focuses on SMEs. In fact, the partnership with the economic agents that are expected to implement the results is obligatory when R&D activities in the projects pass the experimental-demonstrative phase and reach the precompetitive stage. Economic agents that have in-house R&D departments can be exempted from this rule. Funding from the programme budget is compliant with national state-aid regulations concerning R&D, which are considered to be fully compatible with the EU ones.

In addition to the programmes of the National Plan for R&D and Innovation, Romania has programmes for the development of industrial and S&T parks. In particular, the software park in Timisoara (Region West) has been successful in attracting business.  Again, it is mostly through SME support that Romania plans to stimulate R&D. This is unlikely to bring the volume of R&D in the private sector much closer to the Barcelona target. Many SMEs are dependent on bigger companies. The arrival of Renault, for instance, which successfully started production of the Logan, may be beneficial for R&D in smaller companies.  On the other hand, the dependency on old state enterprises can be a risk. After Romania's steel company was taken over by a foreign consortium, it rapidly turned into making profits, but at the expense of the SMEs through which most of the state support was channelled before the take over. 

The great challenge for Romania is how to direct R&D not only to small and medium-sized enterprises but also to the research departments of bigger companies and, possibly through them, to the best research institutes.       
Conflict and Synergies

The main constraints on R&D and innovation are considered to be:

· The relatively low amount of funds to be allocated to the development of human resources and infrastructure in the technology transfer and innovation domains;

· The low level of involvement of enterprises in R&D and innovation activities;

· The regional disparities in R&D and innovation activities and infrastructure.

Policy Orchestration

The Ministry of Education and Research is co-ordinating the involvement of 8 other ministries in the area of R&D and innovation. There is a weak connection between research and industry and a limited capacity for exploiting research results. The possibilities for international scientific collaboration are not used to their full extent.  Weaknesses include unclear funding criteria, lack of transparency, excessive bureaucracy, concentration of project funding in Bucharest, poor communication between evaluators and programme managers, etc.

Towards Lisbon

Vigorous implementation of its structural reform programme should enable Romania to cope with competitive pressure and market forces within the Union. The strengthening of the links between R&D and growth, from a weak base, will require a larger proportion of the labour force to have tertiary education. In this perspective, it is encouraging that since 1998 the percentage of people with tertiary education in the 20-29 age group has doubled and is now approaching the EU average.

References

National Institute of Statistics and Economic Studies, Statistical Bulletin – R&D activities, 2004

Statistical Yearbook of Romania - 2004

European Trend Chart on Innovation, Annual Innovation Policy for Romania, September 2003 – August 2004, European Commission, DG Enterprise

Eurostat, Statistics in focus, 4/2005, R&D in the business enterprise sector of the European Union.

Eurostat, Science and technology in Europe, Statistical pocketbook, 2005

Regular Report on Romania's progress towards EU accession, European Commission, 2004

A Cost-Benefit Assessment of Romania's Accession to the European Union, European Institute of Romania, Study No. 12, 2004





























































� This is the input provided by JRC-IPTS in collaboration with DG RTD-M1 for a first draft of Part A of the report on the Romanian policy mix to raise R&D that will be the eventual outcome of the peer review exercise.  Welcome updates, additions and corrections have been provided by Rolanda Predescu, who represents Romania in the CREST-OMC Policy Mix Group of experts.. The report will be completed in the next few months on the basis of the additional information and expert views that become available as a result of the peer review process. 
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