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Executive Summary

Research-related policies aimed at increasing investment in knowledge and
strengthening the innovation capacity of the EU economy is at the heart of the Lisbon
Strategy. The strategy reflects this in guideline No. 7 of the Integrated Guidelines for
Growth and Jobs which aims to increase and improve investment in research and
development, in particular in the private sector. The report aims at supporting the mu-
tual learning process and the monitoring of Member States efforts. The main objec-
tive is to characterise and assess the performance of the national research system of
Bulgaria and related policies in a structured manner that is comparable across coun-
tries. In order to do so, the system analysis focuses on key processes relevant for
system performance. Four policy-relevant domains of the research system are distin-
guished, namely resource mobilisation, knowledge demand, knowledge production
and knowledge circulation. This report is based on a synthesis of information from
the ERAWATCH Research Inventory and other important available information
sources.

The analysis of the Bulgarian research system has shown that it has stagnated in
recent years following a prolonged period of downsizing, facing a lot of restructuring
challenges, as well as very low investment in R&D in the 1990s. The country’s EU
accession has promoted the process of setting up modern governance institutions
though often their existence remains mostly “on paper” with little effect on R&D policy
implementation. A particularly persistent weakness of the Bulgarian R&D system re-
mains the very low participation of the private sector in R&D expenditures. Bulgaria
faces challenges in all four domains presented in this report, including in the coordi-
nation and coherence between them, but low R&D expenditures coupled with the
increasing deficit of qualified R&D personnel are probably the biggest and hardest of
them.

Domain Challenge Assessment of strengths and weaknesses

Resource provision for research is well justified in Bul-
garia, including in the Law on Scientific Research Promo-
tion. However, due to lack of coordination and subordina-
tion between policy documents in 2006 Government
Budget Appropriations and Outlays for R&D as a share of
GDP were twice lower in Bulgaria than in EU-27.
Well-established research funding instruments — the
National Science Fund and the National Innovation Fund -
which provide competitive programme and project-based
funding. Still public funding of research remains ineffective
as most of it is channelled through direct institutional
grants to public research organisations. Long term re-
search funding is to a high extent dependent on European
funding, notably EU Structural Fund's support. Income
from international programmes, including EU FPs, is in-

Justifying resource
provision for research
activities.

Securing long term
Resource investment in re-
mobilisation search.

creasing.
Dealing with barriers | BERD is one of the lowest in the European Union which
to private R&D in- indicates that local business does not compete on innova-
vestment. tion.

Traditionally high tertiary education attainment in Bulgaria
Providing qualified is affected strongly by deteriorating quality, intensifying
human resources. brain drain, aging academia and low attractiveness of

science careers.

Page 3 of 50


http://cordis.europa.eu/erawatch/index.cfm?fuseaction=policy.documentAjax&uuid=7D87AA96-DCA8-5978-F10CB8E90F5C251E
http://cordis.europa.eu/erawatch/index.cfm?fuseaction=policy.documentAjax&uuid=7D87AA96-DCA8-5978-F10CB8E90F5C251E
http://cordis.europa.eu/erawatch/index.cfm?fuseaction=org.documentAjax&uuid=7D87D475-05A4-CFF6-83D68CE0592C5283
http://cordis.europa.eu/erawatch/index.cfm?fuseaction=org.documentAjax&uuid=3E441977-96FE-6571-5F69BE2591D769DA

erawatch

COUNTRY REPORT 2008: BULGARIA

Domain Challenge Assessment of strengths and weaknesses
Knowledge demand “locked” primarily in the public re-
. . search sector targeting mostly basic research. Business
Identifying the drivers d fi ial . di . hnol .
of knowledge de- and financial services an information technology services
lead the business demand for R&D though the lack of
mand. .
foresight and/or technology assessment precludes better
Knowledae analyses of areas of demand.
9 L The National Science Fund and the National innovation
demand Co-ordination and . . -
) Fund attract increasing number of companies though
channelling knowl- : . .
there is a persistent lack of coordination between research
edge demands. ; ; :
and innovation policy.
oo There is an increasing abundance of monitoring instru-
Monitoring of demand . ; X
. ments in the public and the private sector, as well as at
fulfilment. . . .
EU level, though with varying quality.
Tradition in knowledge production and international coop-
eration in basic and applied research in mathematics,
. . physics, chemistry, engineering sciences, etc. Research
Ensuring quality and SR : _
capacity is still concentrated in the Bulgarian Academy of
excellence of knowl- . L : . =
. Sciences while it is still limited in universities. Research
Knowledge edge production. . . ) )
) performance is fragmented among various fields and units
production o - : :
under the conditions of limited funding. International peer
review is used in the National Science Fund evaluations.
. o Low level of commercialisation of R&D results and lower
Ensuring exploitability levels of licati d he New M
of knowledge evels of patent applications compared to the New Mem-
' ber States and EU-27 averages.
Facilitating circulation | Existing good contacts between PROs and universities
between university, with the industry and services sector based on research
PRO and business contracts. Still knowledge circulation between PROs, uni-
sectors. versities and the business sector remain limited.
Universities and PROs have increasingly better access to
Knowledge - . . i
: : Profiting from interna- | international knowledge through long-term agreements
circulation . .
tional knowledge. with European counterparts and the Framework pro-
grammes.
Enhancing absorptive | Low knowledge absorptive capacity of Bulgarian industry
capacity of knowl- and small number of innovative enterprises coupled with
edge users. lack of qualified personnel.

The analysis of the recent policy responses in the four domains summarised in the
table below shows that research and related policies are consistent with the main
strengths and weaknesses identified in the preceding analysis. Most notably the Bul-
garian government has continued increasing public expenditure on R&D through pro-
ject and programme-based instruments. However, the main opportunities for a revival
of the Bulgarian R&D system are associated with the country’s EU accession and the
provided opportunities for access to EU technical and financial resources. The lack of
policy and strategy coherence across and within domains, e.g. combining knowledge
production and knowledge demand tools and reforming PROs to increase their effi-
ciency, remains the main policy-related threat that will continue to hamper R&D in

Bulgaria.
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Domain Main policy opportunities Main policy-related risks
The Bulgarian prime minister has recently | Public policies still fail to provide in-
announced a drive towards strengthening | centives for the mobilisation of private
the Law on Scientific Research Promotion, | investments in R&D. There are no
updating the draft National Innovation Strat- | public reform plans in place to ad-
egy and integrating it with the National | dress the rigidities in the public re-
Resource Strateqy for Scientific Research for the Pe- | search sector and the quality of hu-
mobilisation | riod 2005 — 2013, modernising science ca- | man capital for research.
reer promotion through changes in legisla-
tion as well as increasing competitive public
funding for R&D. Accordingly, the NSF an-
nual budget for 2008 has more than tripled
to roughly €32m.
The government has started to move away | No overall evidence based policy
from institutional towards competitive re- | towards upgrading the Bulgarian
search funding. Changes in the investment | economy towards more knowledge
promotion act indicate a desire to move | intensive industries. Lack of coher-
Knowledge | away from capital intensive towards knowl- | ence between policy initiatives. The
demand edge intensive industries. lack of in-depth foresight and tech-
nology demand studies might hamper
the translation of increased public
spending into more business demand
on R&D.
The Ministry of Education and Science has | Persisting inadequate environment for
announced commitment towards developing | the encouragement of company R&D,
more research capacity in universities | including weak IPR enforcement.
through launching specific calls for univer- | Pressure, but no clear plans, on re-
sity research capacity under the National | structuring the Bulgarian Academy of
Knowledge . ) :
X Science Fund. The fund also supports spe- | Sciences and the Agricultural Acad-
production — ; - - e
cific calls in traditionally strong sectors of | emy, without existing long-term strat-
Bulgarian science, such as chemistry, | egy for developing PROs and univer-
mathematics, and physics. sity research capacity, which might
perpetuate fragmentation in knowl-
edge production in the public sector.
Awareness of the governmental institutions | Coordination problems of policy
of the need for pro-active measures to | measures initiated by different gov-
stimulate knowledge circulation. EU Cohe- | ernmental institutions create threats
sion and Structural Funds provide substan- | of doubling or diluting resource allo-
K tial financial support for various aspects of | cation thus reducing their compound
nowledge ) : . ) .
circulation knoyvlec_ige circulation and abs_orptlon ca- | impact. _Research has discovered that
pacity improvement - developing human | companies are not well prepared to
capital skills, networking, etc. submit and implement projects for
improvement of their innovation ca-
pacity under the EU programmes and
funds.

Bulgaria faces most of the challenges described in the Green Paper “The European
Research Area: New Perspectives”. The country has taken steps to align national
programming with EU research priorities, e.g. by opening in 2006/2007 for the first
time a facility with the National Science Fund to support the preparation of framework
programme projects by Bulgarian researchers, as well as to co-fund Bulgarian par-
ticipation in FP7 projects. As a result of the ERA initiative a number of research and
technology oriented institutions (“soft” infrastructure) were formed in Bulgaria: centres
of excellence, the Innovation Relay Centre — Bulgaria, the International Association
of Science Parks — Bulgaria, the national network of Euro Info Centres (Innovation
Relay Centre (IRC)-Bulgaria and the Euro Info Centres are currently members of the
Enterprise Europe Network in Bulgaria). However, the Bulgarian government has so
far failed to ensure adequate national support and/or integration of the activities of
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these organisations in the national policies of the country. Bulgaria is a member of
the SEE-ERA.NET project, which coordinates research policies in South-East Europe
between Member States and the countries of the Western Balkans. The impact of the
ERA dimension on major research system characteristics such as the low investment
in R&D remains unclear. For the period 2000 — 2006 almost no major goal of the first
Bulgarian position paper on ERA from 2001 has been realised in practice. Most no-
tably there was no increase in R&D expenditures.
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1 - Introduction and overview of analytical frame-
work

1.1 Scope and methodology of the report in the context of the
renewed Lisbon Strategy and the European Research Area

As highlighted by the Lisbon Strategy, knowledge accumulated through investment in
R&D, innovation and education is a key driver of long-term growth. Research-related
policies aimed at increasing investment in knowledge and strengthening the innova-
tion capacity of the EU economy are at the heart of the Lisbon Strategy. The strategy
reflects this in guideline No 7 of the Integrated Guidelines for Growth and Jobs (IGL).
This aims to increase and improve investment in research and development (R&D),
with a particular focus on the private sector. One task within ERAWATCH is to pro-
duce analytical country reports to support the mutual learning process and the moni-
toring of Member States' efforts.

The main objective is to analyse the performance of national research systems and
related policies in a comparable manner. The desired result is an evidence-based
and horizontally comparable assessment of strengths and weaknesses and policy-
related opportunities and threats. A particular consideration in the analysis is given to
elements of Europeanisation in the governance of national research systems in the
framework of the European Research Area, re-launched with the ERA Green Paper
of the Commission in April 2007.

To ensure comparability across countries, a dual level analytical framework has been
developed. On the first level, the analysis focuses on key processes relevant to sys-
tem performance in four policy-relevant domains of the research system:

1. Resource mobilisation: the actors and institutions of the research system have to
ensure and justify that adequate public and private financial and human resources
are most appropriately mobilised for the operation of the system.

2. Knowledge demand: needs for knowledge have to be identified and governance
mechanisms have to determine how these requirements can be met, setting pri-
orities for the use of resources.

3. Knowledge production: the creation and development of scientific and technologi-
cal knowledge is clearly the fundamental role of a research system.

4. Knowledge circulation: ensuring appropriate flows and distribution of knowledge
between actors is vital for its further use in economy and society or as the basis
for subsequent advances in knowledge production.

These four domains differ in terms of the scope they offer for governance and policy
intervention. Governance issues are therefore treated not as a separate domain but
as an integral part of each domain analysis.

Page 9 of 50
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Figure 1: Domains and generic challenges of research systems
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On the second level, the analysis within each domain is guided by a set of generic
"challenges" common to all research systems that reflect conceptions of possible bot-
tlenecks, system failures and market failures (see figure 1). The way in which a spe-
cific research system responds to these generic challenges is an important guide for
government action. The analytical focus on processes instead of structures is condu-
cive to a dynamic perspective, helps to deal with the considerable institutional diver-
sity observed, and eases the transition from analysis to assessment. Actors, institu-
tions and the interplay between them enter the analysis in terms of how they contrib-
ute to system performance in the four domains.

Based on this framework, analysis in each domain proceeds in the following five
steps. The first step is to analyse the current situation of the research system with
regard to the challenges. The second step in the analysis aims at an evidence-based
assessment of the strengths and weaknesses with regard to the challenges. The
third step is to analyse recent changes in policy and governance in perspective of the
results of the strengths and weaknesses part of the analysis. The fourth step focuses
on an evidence-based assessment of policy-related risks and opportunities with re-
spect to the analysis under 3) and in the light of Integrated Guideline 7; and finally
the fifth step aims at a brief analysis of the role of the ERA dimension.

This report is based on a synthesis of information from the European Commission's
ERAWATCH Research Inventory! and other important publicly available information
sources. In order to enable a proper understanding of the research system, the ap-
proach taken is mainly qualitative. Quantitative information and indicators are used,
where appropriate, to support the analysis.

After an introductory overview of the structure of the national research system and its
governance, chapter 2 analyses resource mobilisation for R&D. Chapter 3 looks at
knowledge demand. Chapter 4 focuses on knowledge production and chapter 5
deals with knowledge circulation. Each of these chapters contains five main subsec-
tions in correspondence with the five steps of the analysis. The report concludes in
chapter 6 with an overall assessment of strengths and weaknesses of the research
system and governance and policy dynamics, opportunities and threats across all
four domains in the light of the Lisbon Strategy's goals.

' ERAWATCH is a cooperative undertaking between DG Research and DG Joint Research Centre
and is implemented by the IPTS. The ERAWATCH Research Inventory is accessible at
http://cordis.europa.eu/erawatch/index.cfm?fuseaction=ri.home. Other sources are explicitly refer-
enced.
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1.2 Overview of the structure of the national research system
and its governance

Bulgaria is one of the smallest EU-27 economies. In 2007 it produced a GDP of
€28.9b which equalled 0.24% of the EU-27 GDP?2. Its GDP per capita in Purchasing
Power Standards was 38.2% of EU-27 average®. Bulgaria is among the four coun-
tries of the Union with lowest R&D intensity, spending 0.48% of GDP on R&D in 2006
- almost 4 times less than the EU-27 average. During the last three years the country
has registered a decrease in the total intramural gross expenditure on R&D (GERD)
— 0.5% of GDP in 2004, 0.49% of GDP in 2005, and 0.48% of GDP in 2006*. How-
ever, this relative decrease was counterbalanced by a high rate of real annual GDP
growth - 6.6% in 2004, 6.3% in 2005 and 6.2% in 2006. Hence, GERD registered an
increzélse in absolute terms: €99.32m in 2004, €106.42m in 2005 and €121.20m in
2006°.

Figure 2: State institutions included in the national innovation system of Bul-
garia

STATE INSTITUTIONS INCLUDED IN THE NATIONAL INNOVATION SYSTEM OF

BULGARIA
Resaaneh National Assembly (Commission of Education
Policy and Science)

\
| Council of Ministers |

Ministry of Economy and o : Yo :
: : Ministry of Education Ministry of Agriculture oo
Energy (Natlonal Council o and Forestry Ministry of Health
on Innovation)
I 1 I
Bulgarian SME National Council for National Center for National Center of
Promotion Agency Scientific Research Agrarian Sciences Public Health
I
Natlonal Innovation Fund Mational Science Fund Council of Rﬁachtoongscglitglan'IC;I:L‘;I:IStlif;r]Sc:entmc Research;
______________________________________________________________ A — .
Bulgarian Academy of ‘ "
Private enterprises Sciontos Universities
Research
Performance

Source: ERAWATCH Research Inventory, 2008
http://cordis.europa.eu/erawatch/index.cfm?fuseaction=ri.content&topiclD=35&countryCode=BGé&pare
ntiD=34

The Bulgarian research system and governance are nationally centred. The regional
dimension of R&D policy is not yet developed. The highest policy-making body in re-
search in Bulgaria is the Commission of Education and Science at the Bulgarian Par-
liament — the National Assembly. The Council of Ministers endorses the most impor-

% Source: Eurostat, Table - main aggregates (annual data), date of extraction: Sun, 13 Apr 08.
® Source: Eurostat, Table - general economic background, date of extraction: Sun, 13 Apr 08.
* Source: Eurostat, Table - total intramural R&D expenditure (GERD) by sectors of performance, unit —
E)c_gdp, date of extraction: Sun, 13 Apr 08.

Source: Eurostat, Table - total intramural R&D expenditure (GERD) by sectors of performance, unit —
mio_eur, date of extraction: Sun, 13 Apr 08.

Page 11 of 50


http://cordis.europa.eu/erawatch/index.cfm?fuseaction=ri.content&topicID=35&countryCode=BG&parentID=34
http://cordis.europa.eu/erawatch/index.cfm?fuseaction=ri.content&topicID=35&countryCode=BG&parentID=34

e%\ﬂa{tcrl COUNTRY REPORT 2008: BULGARIA

tant strategic documents in Bulgaria’s research policy. However, the political respon-
sibility for designing and implementing the national R&D policy is with two ministries:
the Ministry of Education and Science (MES) and the Ministry of Economy and En-
ergy. Other ministries, which oversee sectoral government research organisations,
also participate in research policy setting and implementation in their respective do-
mains — Ministry of Agriculture and Food®, Ministry of Healthcare, etc.

The main public instrument for funding research of both public and private research
performers is the National Science Fund (NSF), which is overseen by the National
Council for Scientific Research at MES. The responsibilities of NSF encompass: im-
plementation of the national research policy, and of the European research policy in
Bulgaria; provision of international expertise during the evaluation of project propos-
als, based on which the subsequent funding is allocated; working out specific
schemes to support the national research potential (such as support to young re-
searchers, research infrastructure, and preparation of research projects). The budget
of NSF for 2008 has quadrupled in comparison to the previous year, and the total
amount earmarked for its programmes is approximately €30.68m (BGN60m), which
enhances the importance of the NSF for strengthening the national R&D system. The
NSF budget for 2008 represents ~25.3% of GERD for 2006 (€121.20m).

The main government instrument for direct financial support for business R&D is the
National Innovation Fund (NIF). NIF supports projects, which include applied re-
search and/or experimentation, encourages the joint project implementation by indus-
try and research organisations (research institutes and universities). NIF is adminis-
tered by the Bulgarian Small and Medium Enterprises Promotion Agency at the Min-
istry of Economy and Energy. Its budget for 2008 is approximately €10.23m
(BGN20m). The financing of the Fund from the budget increased steadily from ap-
proximately €2.81m in 2005 (BGN5.5m), the first year of its operation. The Fund re-
quires that businesses provide 50% co-financing to the projects it supports, which
has resulted in the funding of projects worth €25.60m (BGN50m) over the period
2005 - 2007.

The Council of Rectors participates in the formulation of the state policy on higher
education and scientific research in Bulgarian universities. It protects the higher edu-
cation institutions' interests and represents them at national and international level. It
facilitates the organisation and implementation of joint initiatives with other university
and non-university organisations, working to the advantage of academics and stu-
dents. It also participates in national and international events on issues related to the
higher education and scientific research.

The government sector is the main research performer in Bulgaria. In 2006 the Gov-
ernment sector performed R&D worth 0.31% of GDP (or 65% of GERD). The Busi-
ness enterprise sector accounted for 0.12% of GDP (25% of GERD), while the
Higher Education Sector — for 0.05% of GDP (10% of GERD). The share of the Pri-
vate non-profit sector was statistically insignificant’. The main research performers in
the country are: the Bulgarian Academy of Sciences, an autonomous budget funded
public research organisation with 69 research institutes, laboratories, centres, and
specialised units; the Agricultural Academy, a government research organisation part

® The name of the ministry was changed from Ministry of Agriculture and Forestry to Ministry of Agri-
culture and Food in 2008.

’ Source: Eurostat, Table - total intramural R&D expenditure (GERD) by sectors of performance, unit —
pc_gdp, date of extraction: Sun, 13 Apr 08.
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of the Ministry of Agriculture and Food, which encompasses 21 research institutes,
13 regional service centres for applied science, as well as 1 national agrobiology
park, a Centre for Scientific and Engineering Information and the National Agricultural
Museum; higher education institutions - 51 universities, higher education schools and
colleges. There are no major private research performers.

2 - Resource mobilisation

The purpose of this chapter is to analyse and assess how challenges related to the
provision of inputs for research activities are addressed by the national research sys-
tem. Its actors have to ensure and justify that adequate financial and human re-
sources are most appropriately mobilised for the operation of the system. A central
issue in this domain is the long time horizon required until the effects of the mobilisa-
tion become visible. Increasing system performance in this domain is a focal point of
the Lisbon Strategy, with the Barcelona EU overall objective of a R&D investment of
3% of GDP and an appropriate public/private split as orientation, but also highlighting
the need for a sufficient supply of qualified researchers.

Four different challenges in the domain of resource mobilisation for research which
need to be addressed appropriately by the research system can be distinguished:

e Justifying resource provision for research activities;
e Securing long term investment in research;
e Dealing with uncertain returns and other barriers to private R&D investment; and

e Providing qualified human resources.

2.1 Analysis of system characteristics

2.1.1 Justifying resource provision for research activities

The Law on Scientific Research Promotion is the main legal document in Bulgaria
that spells out the need, policy goals, instruments and mechanisms for stimulating
the supply of resources for R&D in the country. The National Strategy for Scientific
Research for the Period 2005 — 2013, which is the main policy implementation in-
strument envisaged in the Law on Scientific Research Promotion has not yet been
adopted® by the National Assembly of Bulgaria though its draft has been approved by
the Council of Ministers already in 2005. The delay in the adoption of the strategy
flags a considerable governance problem for the Bulgarian research system, which
might impede resource provision for R&D both in the public and the private sector.
Total Government Budget Appropriations and Outlays for R&D (GBAORD) as a
share of total general government expenditure in Bulgaria in 2006 was 0.81% com-
pared to 1.58% for EU-27°.

A central role in justifying the resource provision for research activities is played by
the National Council for Scientific Research. The Council approves all major research

® As of April 2008.
® Source: Eurostat, Table - total GBAORD as a % of total general government expenditure, date of
extraction: Sun, 13 Apr 08.
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policy documents, as well as the funding priorities of the National Science Fund. The
Council is chaired by the Minister of Education and Science, and involves 19 mem-
bers representing the Ministry of Economy and Energy, the Ministry of Finance, uni-
versities, the Council of University Rectors, the Bulgarian Academy of Sciences, the
Ministry of Agriculture and Food, the Executive Council of the National Science Fund,
the Bulgarian Federation of Scientific and Technical Unions. Its diversified member-
ship structure provides grounds for working out a balanced national consensus on
research policy decisions and for alleviating to a certain degree the lack of a national
research strategy.

The National Innovation Strategy, adopted by the Council of Ministers in 2004,
though not based on a law, fills in some of the vacuum left behind by the lack of a
national research strategy and provides justification for the provision of more re-
sources for R&D. The strategy validates the increasing role of research for develop-
ing a knowledge-based economy and for addressing specific needs of society as a
whole, and spells out the need for increased support to private R&D and develop-
ment of the research potential of enterprises. It sets a national R&D target — GERD of
1.15% of GDP by 2013. The annual innovation performance assessment report of
the Bulgarian economy Innovation.bg 2007, notes that actual total R&D outlays in
Bulgaria as of 2007 fall considerably short of the GERD targets set in the strategy
(ARC Fund, 2007, p.66).

A number of EU-membership-related documents, such as the National Reform Pro-
gramme (2007 — 2009), the National Strategic Reference Framework (2007 — 2013)
and its seven Operational Programmes*®, contain analysis of the status of research
and innovation activities in the country and provide justification for the need for in-
creasing the resources for research and development in both the public and private
sectors. The National Reform Programme (2007 — 2009) describes and justifies the
policy measures in response to the four priority actions agreed at the 2006 Spring
European Council. It focuses on improvement of the overall framework for R&D and
innovative activities, development and improvement of the intellectual property pro-
tection, providing for increased resources to R&D through the National Science Fund,
the National Innovation Fund and the budget of the Ministry of Economy and Energy.
The National Strategic Reference Framework (2007 — 2013) provides the vision for
Bulgaria’s development as a member of the European Union, namely “By 2015 Bul-
garia to become a competitive EU country with high quality of life, incomes and social
awareness”. The Framework envisages that research activities in the years until
2013 be supported under two Operational Programmes, complementing the funding
under the National Innovation Fund and the National Science Fund: OP Competitive-
ness for developing the research infrastructure and business R&D capacity and OP
Human Resources for increasing the research potential.

The need for increased resources for research has been justified as well in the An-
nual Reports on the Bulgarian National Innovation Policy for 2006 and 2007 of the
Ministry of Economy and Energy, as well as in the Innovation.bg reports for 2005,
2006, 2007 and 2008 of the Applied Research and Communications Fund, a Sofia-
based think-tank in innovation policy research and strategic analysis. All reports con-
clude that the low-technology orientation of the Bulgarian companies and the econ-
omy as a whole is still pervasive, and the current (year 2007) low level of funding for

1% Source: Bulgarian Ministry of Finance, http://www.eufunds.bg.
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R&D cannot reverse the negative trends. The impact of the increased funding ear-
marked for 2008 is to be seen after 2009.

The difficulties in the process of justifying resources for research in Bulgaria stem
from the lack of coordination and subordination between priorities, and legal and stra-
tegic documents in research and innovation. This translates into a lack of coordina-
tion between the Ministry of Education and Science and the Ministry of Economy and
Energy in implementing the national research and innovation policies respectively.
Coordination is missing as well between the funding arms of the two ministries — NSF
and NIF, which impedes the achievement of complementarity in the mobilisation of
resources for research, e.g. both funds supported voucher schemes for the transfer
of knowledge between enterprises and research organisations. The lack of coordina-
tion also creates confusion in the research policy debate, e.g. in the DG Research
publication Key Figures 2007 Bulgaria is branded as the only Member State, which
does not have a target for research intensity, although the National Innovation Strat-
egy spells out such a target (European Commission, 2007c, p.8).

2.1.2 Securing long term investment in research

The funding for research activities in Bulgaria comes through: direct budgetary aid,
indirect budgetary aid, financial support by the Cohesion and Structural Funds, Euro-
pean programmes and private R&D spending.

e Direct budgetary aid — (i) institutional funding, supporting the Bulgarian
Academy of Sciences and the accredited universities (through direct subsidies
to the budgets of the public research organisations), (ii) subsidies to the budg-
ets of the ministries, which have research performing organisations within their
structures, e.g. the Agricultural Academy at the Ministry of Agriculture and
Food and the National Centre of Public Health Protection at the Ministry of
Healthcare, as well as (iii) budget subsidies to the Ministry of Education and
Science for developing programme-oriented financing (National Science Fund,
which finances multi-annual projects with duration of 2 to 3 years) and to the
Ministry of Economy and Energy for developing project-based financing
(National Innovation Fund) through grants. Both funds support research pro-
jects through competitive calls. NSF programmes are open to all public and
private research performers, while NIF, which targets the business sector,
supports research institutes and universities only through collaboration in joint
research projects with private companies. The financial commitments for the
direct budgetary aid are undertaken on an annual basis with the adoption of
the Law on the State Budget for the respective year. Since 2008 all Bulgarian
ministries present to the National Assembly three-year programme budgets,
within the framework of the annual state budget preparation cycle. The pro-
gramme budgets of the Ministry of Education and Science and the Ministry of
Economy and Energy outline the long-term investment framework in research.

e Indirect budgetary aid in the form of membership fees for access to partici-
pation in international programmes, e.g. the framework programmes for re-
search, technology development and demonstration activities of the EU, the
Competitiveness and Innovation Programme, etc.

e Financial support by the Cohesion and Structural Funds — there is no na-
tional operational programme on research, the development of the Bulgarian
research system will be supported by the Cohesion and Structural Funds
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through two operational programmes, which will provide project-based financ-
ing for developing the research infrastructure (OP Competitiveness) and for
strengthening the research potential (OP Development of Human Resources).
Both programmes launched their first competitive calls in the second semester
of 2007. Their impact on the Bulgarian research system is still to be seen in
the forthcoming years.

e International programmes for research and technology development, no-
tably the EC-supported programmes, are also accessible for the Bulgarian
public and private research performers. According to data provided to
CORDIS by the Ministry of Education and Science and the European Com-
mission, the receipts under FP6 programme have reached €31.40m for the 4-
year period of the programme, which is comparable to the amounts disbursed
by the two national budget funds for the same period. This is indicative of the
importance of the framework programmes for the development of the Bulgar-
ilan research system.

e Private R&D spending, for co-funding of the research projects financed un-
der the National Innovation Fund and the framework programmes for research
and technology development, for conducting own research, etc.

The share of direct budgetary aid in the recent years was about 2/3 of the total R&D
spending in the country. The country has a reversed structure of R&D spending
compared to the EU. According to its R&D intensity, Bulgaria is among “the group of
trailers”, for which both R&D intensity and its annual average growth rate are below
the EU-27 average and the existing gaps can be expected to increase (Eurostat,
2008). Until 2008 the Bulgarian research system has mainly been supported by the
national budget through direct subsidies, most of which for institutional funding.
Given the highly fragmented institutional environment — more than 160 education and
research entities - of the country, any further increase in the volume of public institu-
tional funding will not have a strong impact on the overall research performance be-
fore reforming the Bulgarian Academy of Sciences and the higher education institu-
tions, introducing more efficient mechanisms for distribution of the scarce funds for
research and improving the legislation.

In 2008 the public and private research performers will have access to an increased
pool of resources for research and innovation activities, research infrastructure and
for developing the research potential. In addition to the earmarked institutional fund-
ing, both the National Innovation Fund and the National Science Fund enjoy much
higher budgets than in the previous years, and the support to be provided under OP
Competitiveness and OP Human Resources will complement this funding. The in-
dicative amount earmarked under the operational programmes for 2008 for develop-
ing education and science is approximately €91.06m (BGN178.1m). The education
will receive the highest increase in the funding for 2008. The outcomes of the com-
petitive calls for proposals will provide the grounds for an in-depth analysis of the re-
search activity in the beginning of 2009.

In conclusion, public funding is still the main source for long-term investments in re-
search (publicly funded R&D intensity — publicly funded GERD as percentage of GDP
in 2002 was 0.34%, and in the following two years (2003 and 2004) the figure was
0.33%)™. The two financial instruments for supporting R&D — the National Science

! Source: Eurostat, Table — Publicly funded GERD as % of GDP, date of extraction: Sun, 13 Apr 08.
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Fund and the National Innovation Fund — proved to be successful in the recent years,
as well as the approach for programme-oriented and project-based financing of re-
search. While the funding schemes of the National Science Fund are more diversified
and address both public and private performers, the funding schemes of the National
Innovation Fund are still quite limited in number and focused on enterprises only.
Both funds do not provide support to intermediary organisations in research and in-
novation, which in general is a structural deficiency of the national innovation system,
and considered to be among the reasons for the low levels of commercialisation of
RTD results (especially the lack of transfer mechanisms from research to industry).
The major challenges faced by the national research system can be summarised as
follows:

e The mobilisation of private R&D funding to complement the public funding can
be considered as the most challenging in the medium-to-long run.

e The direct budgetary aid for institutional funding still prevails over the pro-
gramme-oriented and project-based financial support and there is an urgent
need for restructuring the funding model, as well as for reforming the
Bulgarian Academy of Sciences and the higher education institutions (the pub-
lic funding distributed among the HEI is not enough to reverse the negative
trends, given the very low levels of payment to the lecturers and the research
staff). The launch of national mechanisms for supporting the Bulgarian partici-
pation in FP7 (two measures have been launched — to support the proposal
development and to co-fund contracted FP7 projects if necessary) is expected
to strengthen the national research performance. Similar mechanisms to sup-
port the participation of Bulgarian entities in CIP, Life-long Learning Pro-
gramme, and other EU programmes of relevance will further increase the level
of participation and thus will improve the research capacity of the country.

e In the short-to-medium run the development of inter-ministerial coordination
mechanism in regard to the coordinated implementation of the measures of
OP Competitiveness and OP Human Resources focused on research, will fa-
cilitate the research performance of the country, the ministries in focus are the
Ministry of Education and Science, the Ministry of Economy and Energy and
the Ministry of Labour and Social Policy. Coordination is needed as well in
monitoring the performance of the country in the EC-supported programmes
(FP7, CIP, etc.) to achieve optimisation of resources.

e At the present moment the lack of a coherent national research and innovation
strategy, respectively the lack of research priorities, and the general profile of
the national research system do not allow a more focused approach in target-
ing long-term investments in research and research infrastructure.

2.1.3 Dealing with uncertain returns and other barriers to business
R&D investment

ERAWATCH Research Inventory states that the low share of business R&D expendi-
ture is a major issue and challenge for the development of a knowledge-based econ-
omy in Bulgaria. According to EUROSTAT data GERD funded by business in 2003
was 0.13% of GDP, and the figure for 2004 was 0.14%*. Further, BERD funded by

'2 Source: Eurostat, Table — GERD funded by business as % of GDP.
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government is very low as well — the figures for 2003 and 2004 were respectively
0.20% and 0.30%"* of total BERD.

Based on interviews with the managers of three multinational companies (MNC) pre-
sent in Bulgaria (ARC Fund, 2008b) one can conclude that their role is important for
the overall development of the local economies as the MNCs increase the quality of
local human resources through formal and non-formal forms of training, and transfer-
ring specific technological knowledge to the local staff. Another major contribution of
MNCs is the introduction of high-quality products on the local market. In regard to
research, their contribution at the moment is non-existent as the MNCs have their
own research centres at their headquarters in Western Europe and have no strate-
gies in place to internationalise their R&D activities in Bulgaria. They are open for
collaboration with universities, but this is limited to the selection of graduate students
as employees of the companies. The interviewed MNCs are not interested in devel-
oping joint research and innovation projects with Bulgarian research organisations
and HEI, as the company collaborates strongly with the universities of the country of
origin, where the headquarters are based.

According to ERAWATCH Research Inventory there is no data on the type and num-
ber of R&D performers in the business sector, but indirect evidence (i.e. hiring ads)
shows that these are mostly mid-sized and big international and domestic compa-
nies. Sectorally, the most R&D intensive performers seem to be in the information
technology (IT) services.

The above is confirmed by the EU Industrial and R&D Investment Scoreboard, where
no Bulgarian company is presented.

Risk capital is still new for Bulgaria, and has no considerable contribution in R&D.
The ERAWATCH Research Inventory reads that there are currently no risk capital
schemes for supporting R&D, Bulgaria has not yet attracted any risk investors and
Bulgarian innovative firms have still not shown an interest in this type of financing.

According to a survey carried out under the Innovation Coach* project supported
under FP6 the gap in regard to the risk capital in Bulgaria is identified to be in the
pre-seed, prior the company creation, and in the start up phases of the company. It
has been pointed out that SMEs claim difficulties in accessing early stage finance,
mainly knowledge based companies which are not always considered appealing by
traditional financing operators and in the meantime interviewed financial operators
state that there is a lack of investor-ready knowledge based projects (the number of
knowledge based companies founded yearly is still small). Until now, a structured
and holistic pre-seed policy for supporting the valorisation of research results and a
real seed capital are still missing, even if some actions have been already imple-
mented. Filling in this gap will help to improve the attractiveness of early stage seg-
ments, encouraging current operators to address their focus at this stage.

The ERAWATCH Research Inventory notes that the only existing R&D tax relief
measures in Bulgaria were discontinued in 2007. The Bulgarian government has de-
cided to lower the overall business taxes while discontinuing any forms of tax relief
and relying on expenditure instruments to implement R&D and innovation policies.

'* Source: Eurostat, Table — BERD funded by government.

 Innovation Coach: Support action for innovation mainstreaming within the Enlarged Europe, South
Central Region of Bulgaria Final Report: Financial Schemes for Knowledge-based Companies.
www.innovationcoach.net.
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2.1.4 Providing qualified human resources

“Bulgarian entrepreneurs have been warning for several years now that the system of
higher education does not provide qualifications that respond to the needs of the
companies” (Ministry of Economy and Energy, 2007).

Development of human capital and improvements of education are among the top
policy priorities of Bulgaria. Though the country managed to achieve economic stabi-
lisation in the recent years, the number of employed in R&D tends to decrease. In the
period 2000-2005 employment in R&D decreased by an average of 2% per annum,
resulting in a drop in the overall number by almost 2,000 persons. The decline is not
the same for the different sectors. Most worrying are the figures for the technical,
medical and agricultural sciences, which are of primary importance for innovation.
The number of scientists in the domain of technical sciences decreased by 5% on
average per annum in the period 2000 — 2005, for the same period the number of
scientists in the agricultural sciences decreased by 15.4%, and in the medical sci-
ences this percentage was 12.6% (National Statistical Institute, 2006). As a percent-
age of all employed R&D personnel in 2004 was 0.62% in Bulgaria (the correspond-
ing share for EU-27 was 1.44%), of which 0.09% were employed by the business
enterprise sector, against 0.63% for the EU-27. The sectoral break-down for 2004 is
the following: total employed — 0.62%, business sector — 0.09%, government —
0.38% and higher education sector - 0.15%.

The reasons for these negative trends are quite complex, among them the following
are worth to be mentioned: insufficient number of students as well as the large num-
ber of young people leaving the country to study in the USA and Europe. Another
serious problem is the ageing academic staff. Whether the increased levels of fund-
ing for R&D will change this situation is still to be seen.

The educational level indicates the quality of human resources. In terms of share of
university graduates as a percentage of the population (in the age group 25-64) in
Bulgaria the level of education does not significantly differ from the EU average value
(21.7% for Bulgaria against 21.9% for EU-25 in 2004 for instance). At the same time
there is the worrying trend of decreasing the quality of higher education in the coun-
try, as well as of decreasing the number of people at the HEI. For instance the num-
ber of graduates in 2004 was 2% less compared to the year 2000, which is in con-
trast with the trends in the New Member States. For the same two years, the number
of graduates in EU-15 Member States has increased by 22%, and the corresponding
increase for the New Member States is 38%. These figures clearly indicate that in the
recent years the Bulgarian education is in crisis, both in terms of numbers and qual-
ity, and its inability to meet the demand of the national economy for highly educated
workforce due to obsolete educational and research infrastructure, low salaries of the
lecturing staff, no inflow of young people in the system, and outdated curricula of the
HEI not corresponding to the recent trends in technology development (Ministry of
Economy and Energy, 2007b).

At the same time we cannot speak about decline in the demand for higher education
among the young people. There is a fast growth in the number of Bulgarian students
studying and developing PhDs abroad. According to data provided by UNESCO Insti-
tute of Statistics, in 2001 the Bulgarian students studying abroad (12,644 students)
represented 5% of all students in the country, while in 2004 this share grew to 10%
or 22,936 students (for comparison the Romanian students abroad during 2004 were
15,926). These figures clearly spell out that the Bulgarian higher education is losing
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its attractiveness and there is a pressing need for reforms in the Bulgarian educa-
tional system, as well as in the legislation.

2.2 Assessment of strengths and weaknesses

The strengths of the national research system provide a good basis for the formula-
tion and implementation of coherent research and innovation policy. The introduction
of the programme-oriented and project-based funding in research and innovation is
expected to increase the competitiveness of the national research performers and
improve the responsiveness of the research system to knowledge demands of soci-
ety and economy. What is still missing is the policy and priority coordination, which
could improve the overall level of resource mobilisation. The prevailing institutional
funding over the programme-oriented and project-based funding does not favour the
quality and excellence of research activities in the country. The institutional fragmen-
tation of the research system is not favourable for allocating resources towards spe-
cific priorities.

Main strengths Main weaknesses

e The main institutions which can ensure | e Lack of policy and priority coordination
the effective operation of the national re- | ¢ Low levels of private R&D spending

search system are in place e The model of public financing of research
e The need for increased resource mobili- | in Bulgaria is not efficient for ensuring ex-

sation for research is well justified in pol- | ploitability of research results.

icy documents e Bulgarian higher educational system is in
e Well established funding instruments — | crisis and Bulgarian education is losing

the National Science Fund and the | attractiveness

National Innovation Fund e Weakening of the national research po-

e Long-term research funding secured | tential
through the national budget and the op- |  Institutional fragmentation of the research

erational programmes system — over 160 entities, most of which
e Programme-orientedand project-based | are financed through direct budgetary aid,
funding which does not allow for efficient distribu-

e Good performance in FP6 and growing | tion of scarce funds for research.
income from international research pro- | e Lack of interministerial coordination in the
jects in public research is growing provision of support to research and in-
novation

e Insufficient level of investment in research
and innovation by businesses and poor
IPR activities of companies

2.3 Analysis of recent policy changes

Since January 1% 2007, Bulgaria is a full member of the European Union. In the past
year the Government elaborated several important strategic documents, formulating
the main social and economic priorities of the country for the 2007 — 2013 program-
ming period, as well as outlining the action lines to achieve these priorities. These
documents form the strategic framework for undertaking specific measures with a
view to reinforcing and stimulating the interaction among the elements of the national
research and innovation systems: the National Reform Programme (2007 - 2009),
the National Development Plan (2007 - 2013), the National Strategic Reference
Framework for 2007 — 2013 and 7 operational programmes laying down the main
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priorities and guidelines for the implementation of the Cohesion Policy and for deal-
ing with the Cohesion and Structural Funds.

The Bulgarian education and science will be supported mainly through the OP Com-
petitiveness for building research infrastructure, through OP Human Resources for
strengthening the research potential and through OP Regional Development for re-
habilitation of the social infrastructure (for the universities — libraries, laboratories,
training facilities, etc.).

In the beginning of 2008 the Fourth National Innovation Forum was organised. The
Forum was opened by the Prime Minister of Bulgaria. In his keynote speech, the
Prime Minister Sergey Stanishev shared that his personal commitment is for re-
search and innovation to be at the top of the Bulgarian government’s priorities. Mr.
Stanishev further announced two important policy initiatives of the Bulgarian govern-
ment:

e Updating the National Innovation Strategy of 2004, and

e Revising the Law on Stimulating Research, which was adopted in October
2003. The Law provided for working out a National Research Strategy within 6
months after its adoption, which was not achieved.

The Prime Minister tasked the Forum participants to come up with ideas and recom-
mendations, which can be taken up by the government to improve Bulgaria’s re-
search and innovation potential®.

The legal framework for attracting foreign investment to research and development
was worked out in 2007. One of the objectives of the latest amendments to the In-
vestment Promotion Act (IPA)'® and the Implementing Regulation of the Investment
Promotion Act adopted in September is to enhance the competitiveness of the Bul-
garian economy through increased investment in the technological development of
industries and services with high added value. The Investment Promotion Act envis-
ages the promotion of business operations in computer technologies, R&D activities,
education and human health. The law creates opportunities for government support
to investments in the development of organisations, businesses, enterprises and
other entities performing “high-tech activities in computer technologies, research and
development” (Art. 12). The effects of the application of the law are to be seen in the
future.

' http://cordis.europa.eu/wire/index.cfm?fuseaction=article.Detail&rcn=17201.
16 Promulgated in the State Gazette No. 42 of 2007, effective as of 30 August 2007
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Challenges Main policy changes

¢ Justifying resource e The resource provision for research activities has been
provision for research well justified in a number of strategic documents worked
activities; out in 2007: the National Reform Programme (2007 -

2009), the National Development Plan (2007 - 2013), the
National Strategic Reference Framework for 2007 — 2013
and 7 operational programmes laying down the main pri-
orities and guidelines for the implementation of the Cohe-
sion Policy and for dealing with the Cohesion and Struc-
tural Funds. Resource provision is as well justified in the
National Innovation Strategy and in the draft of the Na-
tional Strategy for Scientific Research for 2005 — 2013.
The Bulgarian science will be supported through OP Com-
petitiveness for building research infrastructure, OP Re-
gional Development for rehabilitation of social infrastruc-

ture.
e Securing long term e Introduction of the programme-oriented and project-based
investment in re- funding through the National Science Fund and the Na-
search tional Innovation Fund.

e Legal framework for attracting foreign investments to re-
search and development worked out in 2007.

¢ Providing qualified hu- | ¢« OP Human Resources will provide support for strengthen-
man resources ing the research potential

2.4 Assessment of policy opportunities and risks

Though the Government has been increasing public funding for R&D in line with GDP
growth in recent years, its positive effects will most probably only be felt in the next
three to five years. Most public debates on science in 2007 and 2008, however, have
pointed out that such increases in public R&D spending will fail to produce sizable
change in Bulgaria’'s overall poor performance until the public R&D system is re-
formed and restructured towards more specialisation and commercialisation. Most
independent experts have noted that the main opportunities for the future develop-
ment of the Bulgarian R&D system are associated with the EU Membership of the
country, which is expected to bring more and better targeted R&D programmes and
instruments and opportunities for more European cooperation. Public policies still fail
to provide incentives for the mobilisation of private investments in R&D, which re-
mains one of the lowest in the European Union though recent changes in the Invest-
ment Promotion Act create opportunities for government support to investments in
the development of organisations, businesses, enterprises and other entities per-
forming “high-tech activities in computer technologies, research and development”
(Art. 12). Additionally, at the 2008 National Innovation Forum the Bulgarian Prime-
Minister has announced that the Bulgarian government has firm commitment towards
increasing the prominence of R&D and innovation in its policy making.

Main policy opportunities Main policy-related risks

e EU Membership — more opportunities | ¢ Delay in restructuring the national educa-
and increased access to funding for | tion and R&D systems
knowledge generation and diffusion e Policy not developed to provide incentives

¢ Improvements in the legal framework for | for increased private investments in R&D
FDI — the Investment Promotion Act

o Commitment to research and innovation
at the highest level of governance
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2.5 Summary of the role of the ERA dimension

It is yet difficult to assess precisely the impact of the ERA dimension on resource
mobilisation in Bulgaria as there is scarce analysis in this direction. The ERAWATCH
Research Inventory notes that the development of the ERA dimension has “contrib-
uted towards the more focused integration efforts of Bulgarian research in Europe
and towards a wider participation by Bulgarian research organisations in the Sixth
Framework Programme”. The analysis of system characteristics of resource mobilisa-
tion in this report show that similarly to other New Member States European funding
will play an increasing role in mobilising long-term investments in research. As a re-
sult of the ERA initiative a number of research and technology oriented institutions
(“soft” infrastructure) were formed in Bulgaria: centres of excellence, the Innovation
Relay Centre — Bulgaria, the International Association of Science Parks — Bulgaria,
the national network of Euro Info Centres'’. The Bulgarian government has however
so far failed to ensure adequate national support and/or integration of the activities of
these organisations in the national policies of the country (ARC Fund, 2008a). Bul-
garia is a member of the SEE-ERA.NET project, which coordinates research policies
in South-East Europe between Member States and the countries of the Western Bal-
kans.

The ERA dimension has helped develop and streamline the policy consultation proc-
ess in the country, as the Bulgarian Ministry of Education and Science has launched
the first research policy public consultation process on the ERA Green Paper in
2007. More than 250 research institutions, primarily from the Bulgarian Academy of
Science and Bulgarian universities took part in the national consultation though no
national entity submitted its opinion directly to the European Green Paper consulta-
tion process. The national position paper was compiled by the Bulgarian Ministry of
Education and Science but was sent to the European Commission after the deadline
31.12.2007.

Actual implementation of the ERA dimension for Bulgaria seems problematic. For the
period 2000 — 2006 almost no major goal of the first Bulgarian position paper on ERA
from 2001 has been realised in practice. Most notably there was no increase in R&D
expenditures, no high-tech parks and centres were introduced, no incentives for non-
governmental organisations in support of R&D were implemented, etc'®. A number of
national analyses (e.g. ARC Fund, 2008a) reveal that so far Bulgaria has been a net
donor of qualified human resources. According to Eurostat data on student mobility
quoted by the report, 21.9 thousand Bulgarian students left in 2005 to study abroad
(mostly EU countries), a more than 50% increase compared to 2001, whereas the
country attracted only 6400 foreign students, the same number as in 2001. This is an
indication of the poor attractiveness of the research system in Bulgaria and of the
possibility that the implementation of ERA, without a notable improvement in re-
search conditions in Bulgaria, might exacerbate brain drain.

' Gesellschaft zur Foerderung der Forschung, 2007
'® ERAWATCH Research Inventory.
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3 - Knowledge demand

The purpose of this chapter is to analyse and assess how research related knowl-
edge demand contributes to the performance of the national research system. It is
concerned with the mechanisms to determine the most appropriate use of and tar-
gets for resource inputs.

The setting and implementation of priorities can lead to co-ordination problems.
Monitoring processes identifying the extent to which demand requirements are met
are necessary but difficult to effectively implement due to the characteristics of
knowledge outputs. Main challenges in this domain are therefore:

¢ ldentifying the drivers of knowledge demand;
e Co-ordinating and channelling knowledge demands; and
e Monitoring demand fulfilment

Responses to these challenges are of key importance for the more effective and effi-
cient public expenditure on R&D targeted in IG7 of the Lisbon Strategy.

3.1 Analysis of system characteristics

3.1.1 Identifying the drivers of knowledge demand

According to the analysis of the national economy, presented in OP Competitive-
ness'®, for 2006 the service sector holds the largest share of 60% in GVA (gross
value added), the industrial second comes second with 31.4% and the agricultural
sector holds 8.5% respectively.

Since the year 2000 the major changes which have occurred in the structure of the
national economy were the decreasing share of agriculture in GVA (13.9% in the
year 2000 and 8.5% in 2006, still considerably higher than the EU-25 average of
1.9% of GVA in 2006), the increasing shares of construction (from 5.6% to 6.3%) and
trade, transport and communication services (from 20.9% to 24.2% respectively).

Industry registered the most dynamic development in 2005 and 2006. In 2006 the
real growth registered by the sector was 8.3%, while in 2005 it stood at 4.7%. Manu-
facturing registered 11.3% growth in 2006, but still keeps the lowest level of labour
productivity among all industrial sectors. Production of foods and beverages (18% of
total manufacturing production), metal production and casting (18%), refined oil
products (16%), production of machines, equipment and vehicles (14%), textile pro-
duction (9%) and chemicals (7%) are most prominent in the structure of manufactur-
ing production. The GVA in manufacturing is concentrated in traditional indus-
tries.

The highest dynamics within the service sector is registered by the retail and whole-
sale trade, real estates and business services. IT services (software development
and data-processing), business processes outsourcing and media services (public
relations and advertising) show the highest and most dynamic growth among busi-
ness services.

19 Ministry of Economy and Energy (2007a), available at www.eufunds.bg.
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In 2004, Bulgaria could not reach the Barcelona objective of 3% of GDP for research
- 0.39% of GDP were taken by public expenditures and 0.12% by businesses, the
overall expenditures on R&D in 2005 registered a further decrease and stood at
0.5%. These results indicate the low innovative potential of the SME sector, which
encompasses over 99% of the companies in Bulgaria. 772 large enterprises were
operational in 2005 in Bulgaria, classified as such according to the number of em-
ployees — above 250. Only 76 of them have an annual turnover of over €50m, and
only 49 have an annual balance sheet value of over €43m.?° The conclusion is that
the Bulgarian large enterprises are less competitive than their counterparts in the
other EU Member States as their capacity to invest in the new product development,
processes and services and in technological re-engineering and modernisation is
limited. Very few of them engage in R&D activities.

The analysis of the Annual Report on the Bulgarian National Innovation Policy 2007
shows that the country compares better with the EU average values in terms of in-
dustrial structure of business spending on research and development. Regardless of
certain fluctuations over the past years, the share of R&D expenditures in the me-
dium to high-tech industries amounts to approximately 80% of total industrial spend-
ing on research and innovations. This indicator is considered extremely important for
the capacity of a given state to invest in leading technologies with a potential for fu-
ture development.

The latest available EUROSTAT data on intramural business enterprise expenditure
on R&D (BERD) by economic activity indicate that during 2004 these were concen-
trated in a limited number of sectors, namely in manufacture of pharmaceuticals,
medical chemicals and botanical products; manufacture of fabricated metal products;
manufacture of machinery and equipment; manufacture of electrical and optical
equipment; manufacture of transport equipment, manufacture of fabricated metal
products (except machinery and equipment), manufacture of electrical machinery
and apparatus; manufacture of radio, television and communication equipment and
apparatus, manufacture of medical, precision and optical instruments, watches and
clocks; and in services the concentration is in real estate, renting and business ac-
tivities, computer and related activities, software consultancy and supply, research
and development, other business activities, architectural and engineering activities
and related technical consultancy; technical testing and analysis.

According to the Country Specialisation Report of June 2006%, in terms of scientific
specialisation, Bulgaria exhibits a strong specialisation profile in terms of natural sci-
ences, but in most other scientific fields except pharmacology and plant and animals
it is under-specialised. The report further reads that in terms of technological spe-
cialisation Bulgaria is specialised in a number of medium to high R&D intensity sec-
tors such as instruments electronic equipment, office machinery, pharmaceuticals
and chemicals.

The National Innovation Fund commenced its activity in 2005 as the major financial
instrument for the promotion of innovation activities in the country. Its strategic objec-
tive is to enhance the competitiveness of the Bulgarian economy. The Fund finances
projects, including research and/or experimental projects aimed at the introduction of
new or improved products and services. The overall activities of the National Innova-

%% Ministry of Economy and Energy (2007a), available at www.eufunds.bg.
? ERAWATCH Country Specialisation Report — Bulgaria, June 2006. Available at:
http://cordis.europa.eu/erawatch/index.cim?fuseaction=intService.display&topiclD=599#reports.
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tion Fund (NIF) are administered by the Bulgarian Small and Medium Enterprises
Promotion Agency (BSMEPA). Over the period 2005-2007, four competitive ses-
sions of the Fund were held. A total of 320 projects were approved at those sessions
in various economic sectors, both traditional and high-tech ones (Ministry of Econ-
omy and Energy, 2007). The average value of the financial support per project re-
mained more or less unchanged (approximately BGN 150,000, which is around
€75,000). Since businesses are required to provide 50% co-financing, the total re-
sources provided and generated by the Fund for the development of innovative ideas
in industry amounted to approximately €25.56m (BGN 50m). The results of the 4
competitive sessions of the National Innovation Fund held so far reveal that ICT
companies were most active in innovation. Electrical engineering companies
scored a substantial increase at the latest selection procedure. Companies in ma-
chine building and metal processing, energy, biotechnologies and food industries
displayed relatively stable activity. Considerable decline was noted in tools and de-
vices manufacturing and in pharmaceuticals. Innovation activities were quite weak in
the furniture, fur and textile industries, the production of paper, and building tech-
nologies.

A new feature of the 4th NIF session was the identification of priority areas for the
promotion of innovation: nano-technologies; biotechnologies; nuclear energy; energy
saving technologies; eco-innovations; and start-ups established within the last three
years. Thirty percent 30% of the approved projects were in those priority areas.

Most of the projects (26.5%) were in the field of ICT, followed by electronics and
electrical engineering (15.7%), biotechnologies and the food industry (13.7%), ma-
chine-building and metal processing (10.7%) and others.

Bulgaria still has not yet introduced a systemic approach to identify the drivers of
knowledge demand in general. No foresight programme on a national level has been
conducted so far, only some sectoral foresight exercises of a limited scope have
been implemented in the country, and most of these have been coordinated by non-
governmental organisations or research institutes. Further, the focus of these fore-
sight exercises was not on research priorities definition. The Ministry of Education
and Science could not bring these efforts further to scope and launch a fully-fledged
national foresight programme on research priorities definition as a basis for long-term
national research strategy and reforms in the education and research systems.

The issue of identifying the drivers of business and research knowledge demand has
been partially addressed during the implementation of the regional innovation strate-
gies projects, which have been taken up by all 6 Bulgarian planning regions. The RIS
projects encompass the study and analysis of the regional demand for knowledge
and innovation as part of their methodologies. The implementation of the RIS pro-
jects builds upon intensive interactions with the research organisations, universities
and companies in the regions, so the RIS could be considered as a good mechanism
to consult the regional stakeholders. Though Bulgaria enjoyed a strong bottom-up
activity in RIS in all regions, the Ministry of Economy and Energy and the Ministry of
Education and Science failed to bring these projects under a common umbrella at the
national level, thus each region followed its own methodological approach in studying
and analysing the business and research demand for knowledge, which did not allow
to use the outcomes of these studies for national research and innovation policy for-
mulation and priority setting in a coherent way.
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The ERAWATCH research inventory stresses that there are a great variety of re-
search priorities, mentioned by different strategic documents in Bulgaria, e.g. Na-
tional Strategy for Scientific Research for the Period 2005-2013, National Innovation
Strategy, National Reform Programme 2007-2009, National Strategic Reference
Framework, etc. These programmes are not coherent or subordinated to one another
so it is difficult to make an overall assessment of the thematic thrust of the research
policy in Bulgaria.”

There is no clear thematic focus in the funding provided by the two national funding
instruments for research and innovation, namely the National Science Fund and the
National Innovation Fund. Both funds define their priorities on an annual basis, or
invite project proposals in any scientific area. Given the above the national research
policy is considered rather generic than thematic.

Currently, the draft of the National Strategy for Scientific Research is under re-
consideration. The position of the Bulgarian government is that research efforts have
to be focused on a smaller number of well-defined thematic priorities. The research-
ers of the Bulgarian Academy of Sciences do not support this vision, rejecting the
thematic-focused financial support and supporting the generic research funding in a
written statement to the Minister of Education and Science.

ERAWATCH further reads that “the difficulty in clearly spelling out the focus of the
Bulgarian research policy comes from the disparity between policy documents and
available financing instruments. While policy documents outline visions and inten-
tions and contain specific thematic areas of intervention, the available financing is
scarce and cannot cover all proposed actions in the policy documents. Scarce public
funding in Bulgaria is predominantly channelled through direct institutional grants to-
wards public research institutions, which are distributed to such a great number of
research institutes that in practice no thematic focus is possible”.

3.1.2 Co-ordinating and channelling knowledge demands

The Annual Report on the Bulgarian National Innovation Policy 2006 clearly spells
out the problems related to the coordination and channelling of knowledge demands,
l.e. to say - the coordination between the national research and innovation policies.
The report reads that “The Innovation Strategy and the draft of the National Research
Strategy have been prepared respectively by the Ministry of Economy and Energy
and by the Ministry of Education and Science at different periods of time and
without the needed synchronisation. This approach, however, contradicts the EC
recommendations for developing a comprehensive strategy for scientific and techno-
logical development of the country. There is a growing need for integration of both
documents in order to improve the coordination and efficiency in implementing their
priorities.”

Two national councils provide advice upon formulating the national research and in-
novation policies: the National Council on Scientific Research, established under
the Law on Scientific Research Promotion, chaired by the Minister of Education and
Science, and the National Innovation Council, which is a consultative body to the
Minister of the Economy and Energy. The National Innovation Council is chaired by
the Minister of the Economy and Energy, and the members are representatives of the
Ministry of Education and Science, the Ministry of Finance, the Council of University
Rectors, the Managing Council of the Bulgarian Academy of Sciences, the Executive
Board of the National Innovation Fund, Non Governmental Organisations (NGO), the
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Employers Association of Bulgaria, the Bulgarian Industrial Association, and the Bul-
garian Industrial Capital Association. Though the membership of both councils builds
on a broad representation of the major stakeholder groups in research and innova-
tion and thus provides the grounds for good coordination in setting up research and
innovation-related priorities, such coordination has not been achieved so far.

The activities planned for 2008 under the OP Competitiveness, which foresee a grant
scheme Improving the R&D infrastructure of research organisations, can be consid-
ered a positive step towards partially addressing this deficiency. Under the scheme,
the applicants will be supported to purchase R&D equipment and to provide innova-
tion services to enterprises. The scheme will be jointly implemented by the Ministry of
Education and Science and the Ministry of Economy and Energy, where the National
Science Fund will cover the cost of research. Another grant scheme foreseen to be
launched during 2008 will provide support for increasing the employment of re-
searchers in enterprises, through which SMEs will hire researchers to implement
R&D projects for the enterprise.

3.1.3 Monitoring demand fulfilment

All six Bulgarian regions were involved in regional innovation strategy projects, the
pilot one was implemented in the South Central Planning Region of Bulgaria in the
period 2001-2004 and the next generation of RIS commenced in June 2005, coming
to an end in April 2008. All regions have planned to establish a system to monitor the
regional innovation processes. Again, all regions follow their own methodology, and
the lack of coordination and common methodology will not allow the collection of data
and drawing conclusions on the national level.

In 2006 Bulgaria was included in the regular cycle of the Community Innovation Sur-
vey — CIS4, the data encompassed by the survey covered the period 2002 — 2004.

Several surveys which monitor the demand fulfilment have been conducted under
public procurement contracts, for instance the survey of Vitosha Research sociologi-
cal agency on the potential of SMEs in Bulgaria to work with the Structural Funds
programmes, carried out in 2006. The survey concluded that during the first 3 years
of the EU membership the firms will rely mainly on their own funds and bank loans as
sources of financing of their research and innovation projects. Those who intend to
apply with projects for financial support under the operational programmes will mainly
look for support for technological upgrade of their production facilities, meeting the
standards and requirements of the European Union, introducing energy-saving tech-
nologies and innovation projects. Even so, the share of those who plan to apply for
financing under OP “Competitiveness” remains below 20% of all 1011 surveyed
SMEs.

The work of the National Science Fund is regularly evaluated by an international
team of experts. During 2007, the Fund restructured its activity following the recom-
mendations of the technical evaluation, placing the focus on:

. Financial instruments;

. Thematic programmes and their impact on development of Bulgarian science;
. Integration among the different research units;

. Quiality controls and mid-term evaluation of the ongoing projects;

. Administration and adequate logistics of the Fund.
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As a rule, international experts participate in the evaluation of the concrete project
proposals during each competitive session.

In 2007, follow-up monitoring was conducted for all completed phases of the projects
financed under the first three selection sessions of the National Innovation Fund. The
Annual Report on the Bulgarian National Innovation Policy 2007 recommends to the
NIF to prepare annual reports of its activity with analysis of the achieved results, im-
pact assessment, as well as analysis of the problems in project implementation and
reporting. The report further recommends coordination between the NSF and NIF,
where NIF should promote the development of the results achieved in the projects
financed by the NSF.

Apart from the European Trend Chart on Innovation and ERAWATCH initiatives,
there is no system in place to monitor the processes within the national research and
innovation systems.

3.2 Assessment of strengths and weaknesses

The Annual Report on the Bulgarian National Innovation Policy 2007 concludes that
“the main challenges are rooted in the lack of effective mechanisms for priority set-
ting, improved organisation and motivating the units of the national innovation system
to get actively involved in the process of creation and dissemination of new knowl-
edge and technologies” (Ministry of Economy and Energy, 2007).

There are two project-based schemes operating at the national level — the National
Innovation Fund and the National Science Fund, which support private sector R&D
demand. While both funds enjoy increasing number of applications and demand for
their services rises, they still control a very limited amount of public resources to
match private demand on R&D. Though their combined budget for 2008 came at
roughly € 40m, only a fourth of these resources are committed to matching private
sector R&D demand. There is a need that the established administrative capacity
and know-how for managing project-based programmes of the two funds be better
complemented by a system for studying an addressing knowledge demand signals,
which will make their interventions much more desirable and focused in the future.
The country is still missing a coherent approach for identifying national research and
innovation priorities and for studying the knowledge demand signals such as regular
R&D and innovation analyses at national, sectoral, and regional as well as foresight
studies.

Main strengths Main weaknesses

Good institutional framework. No system in place to adequately study and
address the knowledge demand signals.

NIF and NSF operate successfully - the | Lack of national research and innovation pri-
number of companies applying under the | orities and missing coordination between the
NSF and NIF is increasing. research and innovation policy.

The principle of project-based funding is
strengthening its position.

3.3 Analysis of recent policy changes

In 2007 the government worked out several strategic documents which formulate
Bulgaria’s social and economic priorities. They account for the central role of re-
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search and innovation in the EU financial instruments for the period 2007 — 2013: the
National Reform Programme, the National Strategic Reference Framework and 7
operational programmes. Research activities and renewal and upgrade of research
infrastructure will be stimulated through the OP Human Potential and the OP Com-
petitiveness on a competitive basis.

Another major policy development is the legal framework for attracting foreign in-
vestment to research and development, which was worked out in 2007. One of the
objectives of the latest amendments to the Investment Promotion Act (IPA)*? and the
Implementing Regulation of IPA adopted in September is to enhance the competi-
tiveness of the Bulgarian economy through increased investment in the technological
development of industries and services with high added value.

The Annual Report on the Bulgarian National Innovation Policy 2007 concludes that
despite some significant improvements in the legal framework, Bulgaria’s low-
technology orientation is preserved with respect both to individual companies and to
the economy as a whole. The extremely limited funding available is insufficient to re-
verse the unfavourable trends and improve the country’s comparative position.

Challenges Main policy changes

Identification of knowledge | Introducing thematic priorities in the competitive calls of

demand drivers the National Science Fund and the National Innovation
Fund

Coordination of knowledge | National Council on Scientific Research

demand National Innovation Council

Monitoring of demand fulfil- | Bulgaria was included in the regular cycle of CIS4

ment Monitoring of the NSF projects
Monitoring of the NIF projects

3.4 Assessment of policy opportunities and risks

Knowledge demand challenges:

o Legislation related to scientific research and innovation needs to be reviewed and
updated, namely the Law on Higher Education, the Investment Promotion Act, the
Law on SMEs, the Law on Public Education and the Law on Vocational Education
and Training, as well as the legal basis to encourage the mobility of researchers
from the public research institutes to the private companies should be developed.

e Public-private partnership mechanisms need to be supported and developed.

o Clear priorities for research, technology development and innovation should be
established on the grounds of a national fully-fledged foresight programme.

e Integrated research and innovation policy should be formulated and applied.
e Investments in R&D by the business should be increased.

« The 2007 developments® in the EU research and innovation policies should be
addressed by the national RDI policies. Because of the slow-running and ineffec-

22 promulgated in the State Gazette No. 42 of 2007, effective as of 30 August 2007.

% The latest changes of 2007 and the new prospects of European innovation policy are reflected in a
number of EC documents related to the revised Lisbon Strategy for Growth and Jobs, and the
construction of the European Research Area. The concerted efforts of the member states will largely
be aimed at: (i) Increasing the financial support for research and innovation, incl. by stimulating the
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tive reforms since 1989, the country started its EU membership from a very low
point and currently faces the challenge of catching up within an extremely short
timeframe.

Risks:

The main problem areas result from the lack of effective mechanisms for priority set-
ting, for improved organisation and for encouraging a more active involvement of all
components of the national innovation system in the process of creating and dis-
seminating new knowledge and technologies.

Main policy opportunities Main policy-related risks

¢ In order to address the latest changes of | ¢ The low-technology orientation of economy
2007 and the new perspectives of the | as a whole is preserved, the extremely lim-
EU research and innovation policy a | ited and unfocused funding is insufficient to
number of legislative acts related to reverse the negative trends.
stimulating the processes of generation, | e Lack of effective mechanisms for priority
dissemination and application of new | setting.
knowledge and technologies need mod- | « No integration between the research and
ernisation. innovation policy at the national level.

3.5 Summary of the role of the ERA dimension

There is no national assessment of the contribution of the ERA dimension to the
identification, co-ordination and monitoring of knowledge demand in Bulgaria. How-
ever, there are a number of European studies that show that the ERA dimension is
important in this relation. As noted in the final report of the European Commission on
Examining the Design of National Research Programmes European Commission
(2005), “the bottom-up ERA-NET Coordination Actions have significantly increased
networking activity across all types of programme but there is still a lack of high-level,
strategic action to increase the alignment and coordination of national programmes”.
The Southeast European ERA-NET has been showcased as one of the successful
transnational initiatives for coordinating science and technology policies CREST
(2007). Bulgaria has also taken steps to align national programming with EU re-
search priorities, e.g. by opening in 2006/2007 for the first time a facility with the
National Science Fund to support the preparation of Framework Programme projects
by Bulgarian researchers.

Community monitoring initiatives such as the ERAWATCH Research Inventory and
PRO-INNO Europe have increased considerably the available analysis on the Bul-
garian research system, which is expected to contribute to a better knowledge de-
mand assessment in the future.

risk investment market; (i) Encouraging the patent application activity of universities and industry
and more effective use of the potential of the patent system, and (iii) Enhancing innovation system
integrity at all levels — regional, national, and European, incl. by increasing the capacity of the
components to conduct innovation activity.
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4 - Knowledge production

The purpose of this chapter is to analyse and assess how the research system fulfils
its fundamental role to create and develop excellent and useful scientific and techno-
logical knowledge. A response to knowledge demand has to balance two main ge-
neric challenges:

¢ On the one hand, ensuring knowledge quality and excellence is the basis for sci-
entific and technological advance. It requires considerable prior knowledge accu-
mulation and specialisation as well as openness to new scientific opportunities
which often emerge at the frontiers of scientific disciplines. Quality assurance
processes are here mainly the task of scientific actors due to the expertise re-
quired, but subject to corresponding institutional rigidities.

e On the other hand there is a high interest in producing new knowledge which is
useful for economic and other problem solving purposes. Spillovers which are
non-appropriable for economic knowledge producers as well as the lack of possi-
bilities and incentives for scientific actors to link to societal demands lead to a cor-
responding exploitability challenge.

Both challenges are addressed in the research-related Integrated Guideline and in
the ERA green paper.

4.1 Analysis of system characteristics

4.1.1 Improving quality and excellence of knowledge production

The Bulgarian research system encompasses the Bulgarian Academy of Sciences
(BAS), the Agricultural Academy (AA), the universities and a limited number of gov-
ernment research institutes and R&D in private companies. The research is concen-
trated mainly in BAS and AA institutes. The universities have been primarily educa-
tional institutions in the past and recently increased their share in the knowledge
creation.

The quality of knowledge production is ensured by a set of activities.

e The mechanism for research funding by the National Science Fund and the Inno-
vation Fund. Though the share of the competitive funding provided by NSF and
NIF remains low it allows funds to be allocated to the best proposals. NSF pro-
jects are evaluated by international experts because the research community in
Bulgaria knows each other quite well. Thus the evaluation is objective and the
quality of project proposals is assured. Since 2007 30% of the grants can be used
for additional remuneration of the researchers in project proposals where young
researchers participate. It is expected that in 2008 the new call for project pro-
posals funded by NSF will increase the share to 50% when the participants are
young researchers. Thus more young scientists are likely to be involved in the
competitive funding.

e In the universities the competitive funding is also growing. The universities re-
ceive their funding in a way that is very close to the institutional one. According to
the article 91 of the Law on Higher Education their subsidy is a fixed percentage
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of the subsidy for education. However, within the universities research subsidy is
allocated to projects that compete for funding. The universities define the priorities
for funding, the evaluation criteria and the concrete procedure for application,
contract signing and reporting. University researchers can also submit project
proposals to compete for funding from NSF.

« Inthe recent years many Bulgarian universities have introduced quality assurance
systems that start to encompass the educational as well as the research activi-
ties.

o Peer reviews have been implemented during the institutional and programme ac-
creditation of the universities. Quality of research is a main criterion for their insti-
tutional and programme accreditation. Researchers from BAS, AA and the uni-
versities have participated in the peer reviewing. Peer reviewing identified com-
mon problems in the university research and strengthening the university re-
search capacity is a common recommendation in the accreditation reports. Within
the university peer reviewing is part of the quality assurance process but it is still
applied mainly for education quality.

The efforts to support the accumulation of knowledge are crucial when the country
has limited R&D resources. BAS is the leading research organisation in the country.
It creates more than half of the scientific output and has the largest number of re-
search contracts both from Bulgarian organisations and in the Framework Pro-
grammes. The university research system is underdeveloped. Most of it is concen-
trated in few big universities. In order to support accumulation of knowledge the NSF
encourages project proposals with consortium from different universities and the in-
stitutes of BAS and/or AA. BAS has signed contracts with 15 universities for the pro-
vision of educational services and joint research. For some of those universities 30%
of the scientific publications are with co-authors of BAS scientists. At university level
the competitive funding encourages interdepartmental research.

Bulgaria has 11 centres of excellence. Eight of them are in BAS. These centres of
excellence were formed with financing from EU framework programmes grants under
FP-5 and FP-6.

The publications of the Bulgarian researchers are growing for the period 2004-2006.
However, the scientific output per capita is lagging behind the new EU member coun-
tries (ARC Fund, 2008a). More than half of the publications in the international data-
base SCI, SSCI and AHCI are made by scientists from BAS which supports the con-
clusion that it is the leading research centre in the country. The structure of the scien-
tific output is dependent on the research traditions in the country. The largest number
of the publications in the country is in the field of chemistry and physics. According to
Essential Science Indicators in eight science fields Bulgaria ranges from 35™ to 49"
place among 145 countries (ARC Fund, 2008a). The publications and the citations
are in traditionally well developed areas of scientific research in Bulgaria. Brain drain
influences negatively the publication by Bulgarian scientists since they publish on
behalf of the foreign universities and research organisations that have invited them.
The social sciences are ranking low. The reason is not just the quality of research
papers but the lack of tradition to publish in international renowned journals.

Co-authorship is an important factor in scientific publication. The Bulgarian research-
ers publish in co-authorship with scientists from 76 countries. Most of the publications
for the period 2004-2006 are with scientists from leading scientific schools from Ger-
many and the US. For 2006 the publications with scientists from Germany are 16.8%
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of all the publications in the country and with the scientists from the US — 11.7%. Sci-
entific co-operation with the new EU members countries continues to grow. The tradi-
tional scientific relations have been renewed and expanded. The co-authored publi-
cations are increasing. The largest number is a result from cooperation with scientists
from Poland. In 2004 the number is 65 publications and in 2006 it increases to 102.
Russian scientists are traditional partners to the Bulgarian scientists and the share of
co-authored publications remains stable at about 5.5 percent for the period 2004-
2006 (ARC Fund, 2008a).

Ensuring openness to new scientific opportunities. The opportunity to explore new
scientific areas is provided both by the priorities for funding by NSF, research priori-
ties defined for competitive funding at the universities and the international coopera-
tion. Limited R&D resources as well as the current industrial needs require orienta-
tion of national funding mainly towards applied research, which limits the “blue sky
basic research”. This should be pointed as an important policy challenge

4.1.2 Improving exploitability of knowledge production

Bulgarian IPR legislation is harmonized with the EU legislation since 1993. The Bul-
garian Patent Office was established long ago and is functioning well. It publishes
annual analysis of the IPR activity in the country.

The patent activity of the Bulgarian innovators is lower than the new member states
with the exception of Romania (ARC Fund, 2008a). A positive trend is the growing
number of patent applications filed at the US patent office (USPTO) - from 11 appli-
cations in the period of 1995-2003 to 72 in the period of 2004-2006. The holders of
the patents are mainly individuals while in other new member states are mostly the
national branches of the multinational corporations.

The patent applications in the country remain at a level of about 200 per year in the
period 2001-2006. The reasons for the current low level of patent activities of the
Bulgarian scientific institutions and the enterprises are the lack of R&D at company
level, low demand for patented research results by the companies and the barriers to
patenting.

The breakdown of patent applications to the EPO in 2003 shows that in IPS sections
the largest number of the Bulgarian applications are in physics, electricity and human
necessities. Patent applications have been filed also in mechanical engineering,
heating, lighting, weapons and blasting. Though direct comparison is not possible the
country science specialization in the field of physics and chemistry is accompanied
by patenting in these sections for the year 2003. However, the analysis of patent ap-
plications for a longer period of time 1995-2003 identify the highest activity in section
A Human necessities and section F Mechanical engineering which do not allow to
make conclusions about the direct result of patenting from scientific research.

The definition of clear national scientific priorities is likely to contribute to the concen-
tration of more funds and human resources to specific research areas and to re-
search results that can be protected by patents. The encouragement of interdiscipli-
nary as well as consortiums with partners from different Bulgarian and international
research units will contribute to reach the critical mass of human resources needed
for the production of high quality research.
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4.2 Assessment of strengths and weaknesses

Main strengths Main weaknesses
e Traditions in knowledge production | e University research is still limited
and international cooperation in basic | ¢ The research efforts are fragmented

and applied research in mathematics, among various institutions under the con-

physics, chemistry, engineering sci- ditions of limited funding

ences, biology, etc. e Low level of commercialisation of R&D
e Experience of BAS to publish interna- results

tionally and thus to receive an objec- | « Lower level of patent application com-

tive quality assessment of scientific pared to the new member states and 27

results EU.

e The use of international expertise in
competitive national funding

4.3 Analysis of recent policy changes

There are political responses to the main challenges of the knowledge production in
Bulgaria. The political actions cover all the components of knowledge production —
review of the national scientific infrastructure, encouragement of young researchers,
increasing research funding through operational programmes.

In 2007 the Ministry of Education and Science launched an initiative for the elabora-
tion of a national roadmap of research infrastructures. The aims are to identify the
strategic research infrastructure in the country, to develop programmes for their up-
grading and operating, to provide adequate management and financing as well as to
provide an open access and internationalization of the national research infrastructure
both at regional level and at EU level (National Astronomical Observatory “Rozhen”,
Institute of Oceanology in Varna, Molecular Medicine Centre, etc.). The Ministry pre-
pares an electronic catalogue of the projects financed by NSF that have upgraded the
research infrastructure in order to be used by other research organisations. The re-
search infrastructure programme in 2006 supported projects in the field of medicine
and cultural heritage. In 2007 the Ministry of Education and Science held two competi-
tive sessions for establishment and development of research infrastructure, which will
ensure high-quality and competitive research and training activities. The competition is
open to consortia of at least three research organisations from BAS, AA, universities
and others. Applicants are expected to provide co-financing in the amount of 25% of
the actual value of the research equipment, to guarantee the joint implementation of
the work programme and to submit a plan for the joint use of the equipment. The
submitted projects are in natural sciences, renewable energy sources and evaluation
and stock-taking of biological resources of national importance.

Policy measures to encourage young researchers in knowledge production have been
implemented in 2007. The Ministry of Education and Science had a competitive ses-
sion for young Bulgarian researchers aiming at the improvement of the age profile of
researchers and the promotion of a new generation of researchers. The measures
consist of:

a) Scholarships for post-doctoral fellowship at foreign research organisations and
mandatory work at a Bulgarian research organisation. The measure helps R&D ac-
tivities of young researchers in the country and encourages joint research at mod-
ern European research centres. Eligible for participation are young researchers be-
low the age of 35 who have acquired their doctoral degree in the last five years.
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b) Support for the development of the research potential and state-owned higher
schools. The objective is to promote the rejuvenation of the research potential by
attracting young people participating jointly with professors in research activities
and developing their original ideas in a dissertation. The projects cover all research
areas. The participants are young researchers below the age of 35 who are not en-
rolled in a full-time doctoral programme and are not full-time employees of the
higher school.

Another policy measure aiming at building a critical mass of researchers is the compe-
tition for state-owned universities funded by two- to three-year projects of the National
Science Fund. It fosters the inter-institutional integration with other higher schools and
universities, research organisations, small and medium-sized enterprises, university
hospitals and national centres. The effective international research cooperation and
the participation of university researchers and units in the European Higher Education
Area are promoted. The link between research and industry is reinforced through joint
research projects (JRP) with businesses, small and medium-sized enterprises. The
specific research areas are health and medicine, energy efficiency and energy secu-
rity, nano-sciences, information and communication technologies and cultural and his-
torical heritage.

NSF experts give preference to projects with consortium partners from different re-
search organisations in the country. Thus the accumulation of the fragmented and
limited R&D resources is encouraged. The very outdated Law on Scientific Degrees
is undergoing changes. The aim of the debate is to alleviate the obstacles for scien-
tific careersdevelopment of young researchers and to make research more attractive
to young people while assuring high quality of scientific research.

Some of the policy measures discussed in part 5 (title) have an important impact on
knowledge creation. The policy measure of NIF “Optimisation of the research — tech-
nologies — innovation system” has been discussed by the National Innovation Council
in 2007. Experts debate the following financial schemes for knowledge creation at the
enterprise level in Bulgaria:

e Voucher scheme intended to assist enterprises in their efforts to obtain expert
assistance in resolving their technological problems.

e Techno-starter scheme aimed at students, faculty and researchers willing to
establish their own technology-based company. The objective is to commer-
cialize the knowledge acquired in research and education.

e "TOP” technological institutes with the objective to establish and develop cen-
tres of knowledge and excellence in important industrial sectors and to facili-
tate the interaction between research organisations, researchers and busi-
nesses.

In 2007, the implementation of the projects for regional innovation strategies contin-
ued with the support of DG Enterprise and Industry of the European Commission.
RIS projects contribute to the promotion of the dialogue between local authorities,
education, research and business at the regional level. Regional consensus among
all stakeholders and partners is needed when priorities are identified in the field of
research and innovation. (Ministry of Economy and Energy, 2008).

Low foreign direct investment in R&D is a common characteristic for the new member
countries with few exceptions. In order to attract foreign investment in R&D in Bul-
garia a legal framework was developed in 2007. The latest amendments to the In-
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vestment Promotion Act (IPA) aim to improve the competitiveness of the Bulgarian
economy through increased investment in R&D and technological development of
industries and services with high added value. The Investment Promotion Act envis-
ages the promotion of business operations in computer technologies, R&D activities,
education and human health. The law creates opportunities for government support
to investments in the development of organisations, businesses, enterprises and
other entities performing “high-tech activities in computer technologies, research and
development” (Art. 12, para 2).

Challenges Main policy changes
Quality and excellence of | e Since 2007 30% of the grants of the NSF can be used for
knowledge production. additional remuneration of researchers in project proposals

with participation of young researchers.

e Quality of research is a main criterion for the institutional
and programme accreditation of universities.

¢ Expert debate on financial schemes for knowledge creation
at enterprises: voucher scheme, techno-starters, TOP
technological institutes.

Exploitability of knowl- | ¢ Amendments to the Investment Promotion Act — increased

edge production. investments in R&D and technological development.

e OP Competitiveness.

e Thematic priorities in the last competitive session of the Na-
tional Innovation Fund.

4.4 Assessment of policy opportunities and risks

The new policy initiatives respond fully to the identified system weaknesses and
strengths. Policy initiatives are generated both by the governmental institutions and
the Bulgarian NGOs that have traditions in the implementation of new science and
innovation policy tools in the country in the last 15 years. The Lisbon benchmarks
have an important role in goal setting. For knowledge production in Bulgaria the
study and transfer of best practices from the new member countries is also a valu-
able benchmark since they faced similar challenges in R&D reforms.

Main policy opportunities Main policy-related risks

e Prioritizing scientific research in Bul- | ¢ Lack of consensus on the national re-
garia. search priorities.

e Support to the accumulation of the | e Lack of coordination of research and in-
national R&D for the purpose of novation policy.
knowledge production. o Deficiency of adequate stimuli for the en-

e Strengthening of the competitive fund- couragement of company involvement in
ing. R&D.

e Overall support to the development of | e Limited funding for attracting young peo-
the research infrastructure in the ple to knowledge creation.
country. e Pressure on BAS restructuring without

e Attracting young people to R&D. developed university capacity for R&D.

4.5 Summary of the role of the ERA dimension

The report of an international review panel led by Juliane Besters-Dilger, Vienna Uni-
versity, on the activities of the National Science Fund concludes that “there are rela-
tively many research institutions in Bulgaria which all need money for carrying out
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research, there is a tendency to spread the few means of the NSF between as many
institutions as possible.” The review recommends that a concentration of the funding
around national centres of excellence should be sought. Funding for the establish-
ment of Bulgarian centres of excellence under FP 5 and FP 6 has initiated and
strengthened such concentration of resources, allowing outstanding research insti-
tutes in Bulgaria to position themselves on the international research map. Although,
NSF has additionally supported the centres of excellence funded by the framework
programmes, the limited resources of the Bulgarian government for R&D mean that
European level backing will continue to play an important role in providing research
excellence in Bulgaria.

5 - Knowledge circulation

The purpose of this chapter is to analyse and assess how the research system en-
sures appropriate flows and sharing of the knowledge produced. This is vital for its
further use in economy and society or as the basis for subsequent advances in
knowledge production. Knowledge circulation is expected to happen naturally to
some extent, due to the mobility of knowledge holders, e.g. university graduates who
continue working in industry, and the comparatively low cost of the reproduction of
knowledge once it is codified. However, there remain three challenges related to
specific barriers to this circulation which need to be addressed by the research sys-
tem in this domain:

e Facilitating knowledge circulation between university, PRO and business sectors
to overcome institutional barriers;

¢ Profiting from access to international knowledge by reducing barriers and increas-
ing openness; and

e Enhancing absorptive capacity of knowledge users to mediate limited firm exper-
tise and learning capabilities.

Effective knowledge sharing is one of the main axes of the ERA Green Paper and
significant elements of IGL 7 relate to knowledge circulation. To be effectively ad-
dressed, these require a good knowledge of the system responses to these chal-
lenges.

5.1 Analysis of system characteristics

5.1.1 Facilitating knowledge circulation between university, PRO
and business sectors

Knowledge circulation between universities, PRO and business sector is a major
challenge for the Bulgarian innovation system. At present knowledge circulation be-
tween universities and the institutes of BAS is put into practice mainly in the educa-
tional process. BAS is educating doctoral students. It has established a Centre for
Education and towards the end of 2006 BAS has 701 doctoral students. BAS re-
searchers participate in the university education and many of the university profes-
sors teach and make research in more than one university.

Knowledge circulation with industry is based on research contracts initiated both by
university researchers and industry needs. It is supported by the existing centres for
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innovation at BAS, joint BAS and Technical University Centre, the Innovation Centre
at the University of Chemical Technology and Metallurgy. Since 1997 in Bulgaria op-
erates IRC which contributes to the international knowledge transfer. However, the
technology transfer support of the specialized units at the universities and BAS s still
very limited. Therefore special policy measures have been undertaken in the period
2006-2007.

Knowledge circulation is facilitated by competitive funding of NSF and NIF projects
that aims at strengthening both university — PRO and research-industry links.

5.1.2 Profiting from access to international knowledge

Access to international knowledge is provided by the involvement of the Bulgarian
researchers and institutions in European and Non-European international organisa-
tions and programs and by bilateral cooperation.

Bulgarian research organisations have already good traditions in participation and
management of FP projects. They were very successful in FP6. During the first year
of FP7 operation 60 projects with Bulgarian RTOs were approved for financing.

The participation in FP7 has been supported by the Ministry of Education and Sci-
ence which held a competition for the preparation of research projects to participate
in the 7" Framework Programme. Eighteen projects were supported.

Bilateral cooperation with Non-EU member countries is developed both at national
and institutional level. At institutional level BAS is the institution with the largest num-
ber of international agreements and projects. In 2006 BAS has 511 international pro-
jects and 753 international publications. For the same year the number of long-term
travels abroad with the aim of joint research is 371. BAS cooperates bilaterally with
the Academy of Sciences from EU member countries, NSF (USA), Israeli Academy
of Sciences, the Chinese Academy of Sciences, etc.

The Agricultural Academy also has a good access to international knowledge. In
2007 it developed 103 projects under agreements for bilateral and multilateral coop-
eration. The universities access to international knowledge is ensured both through
participation in the EU Framework programmes and bilateral agreements for coop-
eration.

5.1.3 Absorptive capacity of knowledge users

Knowledge users in Bulgaria still have a limited absorptive capacity of research re-
sults. According to CIS4 data, the share of enterprises in Bulgaria introducing innova-
tions without engaging in any research and development activity of their own is 91%
against a European average of 46%. (Ministry of Economy and Energy, 2008). The
conclusion is that most of the enterprises rely on external R&D in case it is needed
for the introduction of new product and services. It is supported by the increasing
number of university and PROs contracts with industry.

The lack of internal R&D could hinder the improvement of the absorption capacity.
CIS4 data demonstrate that almost 80% of the Bulgarian enterprises are not en-
gaged in any cooperation activities related to innovation. Research organisations —
universities and PRO are considered as important cooperation partner only for small
percentage of the companies. The main factors hampering innovation are still cost
and market factors and knowledge factors like qualified personnel, partner for innova-
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tion, lack of information on technology and market are considered less important.
However, recent studies of a limited number of companies in Bulgaria, supported by
NIF, identify the lack of qualified personnel as a major concern for the overall opera-
tions of the companies and innovation. The improvement of the personnel skills and
motivation to develop them are considered as important prerequisites to absorb new
knowledge.

The establishment of clusters in Bulgaria is expected to increase the competitiveness
of the SMEs. The support for them provided by PHARE at the end of 2007 includes
consultancy, investment, training, research and development. Clusters are still in the
initial stage of their formation. The increasing awareness of the need to cooperate
and the intensification of horizontal links among clustering companies could identify
common needs of R&D and closer links of enterprises with the vocational schools
and universities in the regions.

5.2 Assessment of strengths and weaknesses

During the years the PROs and universities developed profound knowledge on how
to compete for funding at the international level, and the EU-funded and other inter-
national programmes supporting research have provided opportunities for access to
new knowledge and strengthened transnational research collaboration. Traditionally
in Bulgaria, knowledge circulation with industry is based on research contracts. The
weaker element of the national research system is the underdeveloped technology
transfer support mechanisms.

Main strengths Main weaknesses
e Good experience of the PROs and uni- | e« Limited knowledge circulation between
versities to compete for funding at in- PROs, universities and the business
ternational level and to collaborate at sector.
international level. e Low knowledge absorptive capacity of
e Access to international knowledge. the industry and small number of inno-
e Traditional contacts between PROs and vative enterprises.
universities with industry and service | o Lack of qualified personnel.
sector based on research contracts.

5.3 Analysis of recent policy changes

The knowledge flow between research organisations and the industry are facilitated
by the recent implementation of the policy measures within the framework of the In-
novation Strategy of the Republic of Bulgaria (Ministry of Economy and Energy,
2008). They aim at strengthening the links between research and business and the
capacity and skills of the Bulgarian companies in R&D and innovation. New financial
support schemes for innovation were developed. The National Innovation Fund com-
pleted its fourth selection procedure. At present it is supplemented by one more ma-
jor financial instrument—Operational Programme Competitiveness launched in 2007.

The measures have the following impact on knowledge circulation:

1. National Innovation Fund financing. The National Innovation Fund is partially sub-
sidising the costs of market-oriented R&D and experimental projects for industrial
purposes. It promotes the links between research and business and creates condi-
tions to increase the share of private capital in the financing of innovation. Over the
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period 2005 — 2007, four competitive sessions were held. A total of 320 projects were
supported both in traditional and high-tech sectors. The average value of the financial
support per project remained more or less unchanged (approximately €75,000).
Since businesses are required to provide 50% co-financing, the total resources pro-
vided and generated by the Fund for the development of innovation ideas in industry
amounted to €25m. This contributes to overcome Bulgaria’s lagging behind the rest
of the EU member countries. The projects should have as a final result the launch of
new products and processes which will increase output, upgrade quality, create jobs
and strengthen market positions. ICT companies are the most active in innovation.
Other participants are electrical engineering companies, companies in machine build-
ing and metal processing, energy, biotechnologies and food industries. The fourth
selection session was held in 2007. 102 projects (81 projects for applied research
and 21 projects for feasibility studies) are funded. Thirty percent of the approved pro-
jects are in the priority areas of nano-technologies, biotechnologies, nuclear energy,
energy saving technologies, eco-innovations and start-ups established within the last
three years. The share of feasibility studies projects will increase since they could be
considered as a groundwork stage for the more efficient spending of the EU Cohe-
sion and Structural Funds. Evaluation rules for these projects should be simplified
and the procedure for their collection and evaluation should become more flexible
and able to be done at any time.

2. Establishment and/or optimisation of technology centres. The technology centres
are expected to be a major mechanism to strengthen university-industry links. In
2007, nine technology transfer offices were established at universities and research
institutes and financed by PHARE Project. They will promote the results of scientific
research to the business, and will provide specific innovation services related to the
technological renewal of production. The activities of the technology transfer offices
are the establishment of offices for transfer of technologies and a demo room, devel-
opment of a web site and a database of the technology transfer offices, development
of demo pilot projects, assessment of the intellectual property rights, development of
prototypes, preparation of presentations and promotional materials for the prototype,
establishment of contacts between the developers and potential users, etc. The
technology transfer offices are based at the Bulgarian Academy of Sciences (the In-
stitute of General and Inorganic Chemistry and the Space Research Institute) and the
universities with strong research potential in specific fields of science: St. Kliment
Ohridski Universityof Sofia, Angel Kanchev University of Rousse, Nikola Vaptsarov
Naval Academy in Varna, the Technical University of Gabrovo, Prof. Assen Zlatarov
University of Bourgas, the Agricultural University of Plovdiv, and the Vegetable Crops
Research Institute in Plovdiv.

3. Knowledge circulation is supported by the Operational Programme Development
of the Competitiveness of the Bulgarian Economy 2007 — 2013. It is one of the seven
operational programmes financed by the Cohesion and Structural Funds of the Euro-
pean Union. The programme is financed from the European Regional Development
Fund and the national budget. The total amount of the public financial resources for
the programme will be about €1.1b. During the last quarter of 2007, the Ministry of
Economy and Energy announced the following grant procedures that have a direct
impact on knowledge transfer:

e Support for the Establishment and Development of Innovative Start-Ups. The
objective of the grant procedure is to increase the number of successful inno-
vative start-ups, providing support in the riskiest phase of their development,
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i.e. the development of the basic innovative product or process of the com-
pany in its pre-market preparation until the development of the experimental
design.

e Meeting of Internationally Recognised Standards. The grant procedure is in-
tended to promote the introduction of quality management systems and interna-
tionally recognised standards in the Bulgarian enterprises as a major factor of
their competitive development.

e Technological Modernisation of Enterprises. The objectives of the grant proce-
dure are geared to the modernisation of the technological equipment related to
the expansion of the operation of enterprises and the enhancement of their
competitiveness, including support for product or process innovation.

4. Pilot competition for a doctoral thesis development as a joint operation between a
research organisation and/or a university and a corporate structure. The objective of
NAS competition is to build effective links between research and industry through the
active involvement of businesses in the development of doctoral theses. It will support
the establishment of bridge structures between universities, research organisations
and business structures and will open the labour market for highly skilled profession-
als. 14 projects from different field of sciences (chemistry, medicine, biology, agri-
food, engineering sciences, etc.) are supported.

Knowledge circulation is often initiated by the companies. For example the National
Centre for Agricultural Sciences at the Ministry of Agriculture and Food developed in
2007 twenty eight projects financed by companies.

5. Policy measures in support of absorptive capacity. Operational programme “Hu-
man resource development” provides opportunities for in-company training and skills
development as well as the improvement of the skills of young people up to the age
of 29.

6. Encouragement of entrepreneurship both at higher and high schools is another
policy measure in support of knowledge circulation.The technological universities in
Bulgaria do not have long traditions in the field of entrepreneurship training. The es-
tablishment of entrepreneurship centres helps to train undergraduates at technologi-
cal universities to start up their own business and to assess the commercial value of
technological ideas and the market demand for their products, to provide financial
resources and assist start-ups of graduates. This could create new jobs and prevent
the migration of highly educated staff from the country. Four centres are supported.
Their activities include curriculum development, preparation of e-learning web sites,
acquisition of study books, writing of entrepreneurship manuals and development of
web-based information systems for graduates.

Training for entrepreneurship is implemented also in vocational schools. In 2006, a
pilot project on the development of entrepreneurial skills and education in entrepre-
neurship was launched. It aimed to implement a package of measures for the devel-
opment of entrepreneurial skills and education in entrepreneurship among secondary
vocational school students. The *“training company” based at Hristo Botev High
School of Construction, Architecture and Surveying was supported by the Ministry of
Economy and Energy throughout the 2006/2007 school year. Its goal is to develop
entrepreneurial culture, knowledge and skills of young people studying at non-
business secondary vocational schools to start up and manage their own companies.
A business club functions at the centre with the task to ensure long-term partnership
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between vocational education and the construction and architecture industry through
the involvement of business practitioners and prominent professionals in the learning
process. At present, 23 Bulgarian and international companies are members of the
Business Club at the entrepreneurial centre. Two training companies, JA Experts and
Future Art, function within the centre. The successful implementation of the Entre-
preneurship Centre programme has turned the training company into a working
model to be followed by other secondary non-business vocational schools in Plovdiv,
Rousse and Sofia.

Challenges Main policy changes

Knowledge circulation | Establishment and optimisation of technology centres
between university, PRO | OP Competitiveness to support knowledge circulation.
and business sectors.
International knowledge | New funding schemes under the National Science Fund to
access. support Bulgarian researchers during the preparation of FP7
proposals and a national co-funding scheme to support the
contracted FP7 projects.

Absorptive capacity. OP Human resources to facilitate in-company training and skill
development of young researchers.

5.4 Assessment of policy opportunities and risks

In the policy documents developed in the last year in regard to the Programming Pe-
riod 2007 — 2013 (operational programmes, etc.) R&D and innovation are given much
attention as drivers of the national competitiveness and economic growth. Pro-active
measures to support the circulation of knowledge are foreseen in several operational
programmes, and a certain number of measures have been launched and imple-
mented to support knowledge circulation between science and industry and between
science and education, as well as for building the absorption capacity of enterprises.
Some of the major issues, which still need to be addressed, are the coordination of
the implementation of different measures among the institutions as well as a more
detailed focusing of funding towards the highest impact areas — currently priorities
seem to be overly general, which risks “diluting” the programmes’ impact, while re-
quiring more resources for their implementation from both the public and the private
sector.

Main policy opportunities Main policy-related risks
e Awareness of the governmental institutions | ¢ Coordination of policy measures
of the need of pro-active measures to knowl- initiated by different governmental
edge creation and circulation. institutions.
e Experience in the support of knowledge cir- | ¢ Company readiness to submit
culation and absorption capacity building. projects for improvement of their
e Operational programmes provide substantial innovation capacity.
financial support for various aspects of
knowledge circulation and absorption capac-
ity — improvement of human capital skills,
networking, etc.
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5.5 Summary of the role of the ERA dimension

Most national administrations of EU Member States, including Bulgaria, are still reluc-
tant to sponsor non-residents or contribute to central budgets of coordinating initia-
tives European Commission (2005). Bulgaria has followed the general trend among
Member States and has opened its research programmes to foreign researchers in
so far as this does not involve actual payments but contributions to common research
projects with Bulgarian researchers. The deepening and strengthening of ERA is
likely to change quickly this status quo. Bulgaria, like smaller EU Member States is
eager to introduce better knowledge circulation through researcher mobility though
realizing this aim might be constrained by the limited national resources®*. For exam-
ple the real monetary contribution of member countries to the common budget of the
initiative SEE-ERA.NET is 20%. As noted earlier in this report introducing ERA mobil-
ity schemes in Bulgaria might result in further brain-drain if not supplemented by an
overall improvement of research attractiveness in the country.

6 - Overall assessment and conclusions

6.1 Strengths and weaknesses of research system and gov-
ernance

The analysis of the Bulgarian research system has shown that it just emerges from a
prolonged period of downsizing, restructuring and very low investment in R&D. The
country’s EU accession has promoted the process of setting up modern governance
institutions though often their existence remains mostly “on paper”, without sufficient
resources and discernible impact on the research system. As shown in the table of
assessment of the main strengths and weaknesses Bulgaria faces challenges in all
four domains, including in the coordination and coherence between them. The low
resource mobilisation in the business sector, which goes hand in hand with low
knowledge demand and absorption capacity and the concentration of public R&D
expenditure in the public sector, coupled with low knowledge circulation to the econ-
omy are the most commonly cited deficits of the Bulgarian research system, as noted
in the Commission’s Assessment of the National Reform Programme for Growth and
Jobs of Bulgaria and the PRO INNO European Innovation Scoreboard in 2006 and
2007. The strengthening of important resource mobilisation institutions such as the
National Council for Scientific Research and the National Science Fund and the Na-
tional Innovation Council and the National Innovation Fund provide a good basis for
the Bulgarian research system to benefit from the EU research support instruments
provided that governance is improved. The current governance structure seems to
match rather than change the fragmentation in the country research system pattern.

24 |bid.
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Domain Challenge Assessment of strengths and weaknesses
Resource provision for research is well justified in Bulgaria,
Justifying resource including in the Law on Scientific Research Promotion. How-
provision for research| ever, due to lack of coordination and subordination between
activities policy documents in 2006 GBAORD was twice lower in Bul-
garia than in EU-27.
Well-established research funding instruments — the National
Science Fund and the National Innovation Fund, which pro-
vide competitive programme and project-based funding. Still
Securing long term public funding of research remains ineffective as most of it is
R investment in re- channelled through direct institutional grants to public re-
esource h h isations. Long t h funding is to a high
mobilisation | S€&C search organisations. Long term research funding is to a hig
extent dependent on European funding, notably EU Struc-
tural Fund’s support. Income from international programmes,
including EU FPs, is increasing.
Dealing with barriers | BERD is one of the lowest in the European Union which indi-
to private R&D in- cates that local business does not compete on innovation
vestment
Traditionally high tertiary education attainment in Bulgaria is
Providing qualified affected strongly by deteriorating quality, intensifying brain
human resources drain, aging academia and low attractiveness of science
careers.
Knowledge demand “locked” primarily in the public research
Identifying the driv- sector targeting mostly basic research. Business and finan-
ers of knowledge cial services and IT lead the business demand for R&D
demand though the lack of foresight and/or technology assessment
precludes better analyses of areas of demand.
Knowledge L The National Science Fund and the National innovation Fund
Co-ordination and ; - : -
demand : attract increasing number of companies though there is a
channelling knowl- : o .
persistent lack of coordination between research and innova-
edge demands ! i
tion policy.
. There is an increasing abundance of monitoring instruments
Monitoring of de- . . .
h in the public and the private sector, as well as at EU level,
mand fulfilment ; ; X
though with varying quality.
Tradition in knowledge production and international coopera-
tion in basic and applied research in mathematics, physics,
. . chemistry, engineering sciences, etc. Research capacity is
Ensuring quality and : ; ) .
still concentrated in the Bulgarian Academy of Sciences
excellence of knowl- LT . " .
. while it is still limited in universities. Research performance is
Knowledge | edge production : ) . ;
) fragmented among various fields and units under the condi-
production : o . ; A .
tions of limited funding. International peer review is used in
the National Science Fund evaluations.
. . Low level of commercialisation of R&D results and lower
Ensuring exploitabil- S
ity of knowledge levels of patent applications compared to the New Member
States and EU-27 averages.
Facilitating circula- Existing good contacts between PROs and universities with
tion between univer- | the industry and services sector based on research con-
sity, PRO and busi- | tracts. Still knowledge circulation between PROSs, universities
ness sectors and the business sector remain limited.
Knowledge Profiting from inter- Universities and PROs have increasingly better access to
circulation g international knowledge through long-term agreements with

national knowledge

European counterparts and the Framework programmes.

Enhancing absorp-
tive capacity of
knowledge users

Low knowledge absorptive capacity of Bulgarian industry and
small number of innovative enterprises coupled with lack of
qualified personnel.
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6.2 Policy dynamics, opportunities and risks from the perspec-
tive of the Lisbon agenda

The analysis of the recent policy responses in the four domains summarised in the
table below shows that research and related policies are consistent with the main
strengths and weaknesses identified in the preceding analysis. The most pressing
policy issue has been the enhancement of competitive research financing, which has
resulted in a three times increase of the funds available for distribution at the National
Science Fund to €32m. EU accession and the use of EU funds have dominated the
research policy discussions in the country though policy and institutional coordination
has not been addressed appropriately also in this field. The lack of modern tools for
informing research policy on potential emerging patterns and trends in the research
system underlines the risk that the initiated increase in public R&D funding might not
result in luring a corresponding response from the private sector. The lack of policy
and strategy coherence across and within domains, e.g. combining knowledge pro-
duction and knowledge demand tools and reforming PROSs to increase their efficiency
remain the main policy-related risks.

Domain

Main policy opportunities

Main policy-related risks

Resource
mobilisation

The Bulgarian prime minister has recently
announced a drive towards strengthening
the Law on Scientific Research Promo-
tion, updating the draft National Innova-
tion Strategy and integrating it with the
National Strategy for Scientific Research
for the Period 2005 — 2013, modernising
science career promotion  through
changes in legislation as well as increas-
ing competitive public funding for R&D.
Accordingly, the NSF annual budget for
2008 has more than tripled to roughly
€32m.

There has not been any sign of de-
velopment of long-term mechanisms
for priority setting and for coordination
of public R&D policies, e.g. foresight
studies, which might lower the effects
of increased public funding for R&D.
There are no public reform plans in
place to address the rigidities in the
public research sector and the quality
of human capital for research.

Knowledge
demand

The government has started to move
away from institutional towards competi-
tive research funding. Changes in the
investment promotion act indicate a de-
sire to move away from capital intensive
towards knowledge intensive industries.

No overall evidence based policy
towards upgrading the Bulgarian
economy towards more knowledge
intensive industries. Lack of coher-
ence between policy initiatives. The
lack of in-depth foresight and technol-
ogy demand studies might hamper
the translation of increased public
spending into more business demand
on R&D.

Knowledge
production

The Ministry of Education and Science
has announced commitment towards
developing more research capacity in
universities through launching specific
calls for university research capacity un-
der the National Science Fund. The fund
also supports specific calls in traditionally
strong sectors of Bulgarian science, such
as chemistry, mathematics, and physics.

Persisting inadequate environment for
the encouragement of company R&D,
including weak IPR enforcement.
Pressure, but no clear plans, on re-
structuring the Bulgarian Academy of
Sciences and the Agricultural Acad-
emy, without existing long-term strat-
egy for developing PROs and univer-
sity research capacity, which might
perpetuate fragmentation in knowl-
edge production in the public sector.
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Domain Main policy opportunities Main policy-related risks
Awareness of the governmental institu- | Coordination problems of policy
tions of the need for pro-active measures | measures initiated by different gov-
to stimulate knowledge circulation. EU | ernmental institutions create threats
Cohesion and Structural Funds provide | of doubling or diluting resource alloca-
substantial financial support for various | tion thus reducing their compound
aspects of knowledge circulation and | impact. Research has discovered that
absorption capacity improvement - devel- | companies are not well prepared to
oping human capital skills, networking, | submit and implement projects for
etc. improvement of their innovation ca-
pacity under the EU programmes and
funds.

Knowledge
circulation

6.3 System and policy dynamics from the perspective of the
ERA

Bulgaria faces most of the challenges described in the Green Paper “The European
Research Area: New Perspectives”. Bulgaria has followed the general trend among
Member States and has opened its research programmes to foreign researchers in
so far as this does not involve actual payments but contributions to common research
projects with Bulgarian researchers. Introducing ERA mobility schemes in Bulgaria
might result in further brain drain if not supplemented by an overall improvement of
the research attractiveness of the country. Bulgaria has also taken steps to align na-
tional programming with EU research priorities, e.g. by opening in 2006/2007 for the
first time a facility with the National Science Fund to support the preparation of
framework programme projects by Bulgarian researchers. As a result of the ERA ini-
tiative a number of research and technology oriented institutions (“soft” infrastructure)
were formed in Bulgaria: centres of excellence, the Innovation Relay Centre — Sofia,
the International Association of Science Parks — Bulgaria, the national network of
Euro Info Centres (Gesellschaft zur Foerderung der Forschung, 2007). The Bulgarian
government has however so far failed to ensure adequate national support and/or
integration of the activities of these organisations in the national policies of the coun-
try (Innovation.bg 2008). Bulgaria is a member of the SEE-ERA.NET project, which
coordinates research policies in South-East Europe between Member States and the
countries of the Western Balkans. The ERA dimension has helped develop and
streamline the policy consultation process in the country, as the Bulgarian Ministry of
Education and Science has launched the first research policy public consultation
process on the ERA Green Paper in 2007. However, actual impact of the ERA di-
mension on major research system characteristics such as the low investment in
R&D remains unclear. For the period 2000 — 2006 almost no major goal of the first
Bulgarian position paper on ERA from 2001 has been realised in practice. Most no-
tably there was no increase in R&D expenditures European Commission (2007a)..

Community monitoring initiatives such as the ERAWATCH Research Inventory and
PRO-INNO Europe have increased considerably the available analysis on the Bul-
garian research system, which is expected to contribute to a better knowledge de-
mand assessment in the future.

Page 47 of 50


http://cordis.europa.eu/erawatch/index.cfm?fuseaction=org.documentAjax&uuid=7D87D475-05A4-CFF6-83D68CE0592C5283
http://cordis.europa.eu/erawatch/index.cfm?fuseaction=org.documentAjax&uuid=7D87D3B9-E4AF-AF6B-184F3FD0028FEB8D
http://cordis.europa.eu/erawatch/index.cfm?fuseaction=org.documentAjax&uuid=7D87D3B9-E4AF-AF6B-184F3FD0028FEB8D

e%\ﬂa{tcrl COUNTRY REPORT 2008: BULGARIA

References

Agency for Economic Analysis and Forecasting (Feb 2007): National Reform Pro-
gramme of Bulgaria.

Agency for Economic Analysis and Forecasting and Ministry of Finance of Republic
of Bulgaria (Dec 2006): National Strategic Reference Framework of Bulgaria.

ARC Fund (2008a): Innovation.bg 2008: The Bulgarian Innovation Policy in the Euro-
pean Union (available in Bulgarian only).

ARC Fund (2007): Innovation.bg 2007: The Bulgarian innovation System in the
European Union.

ARC Fund (2008b): Innovation: European, National and Regional Policies.

CREST (2006): CREST report on the Application of the Open Method of Coordina-
tion in favour of the Barcelona research investment objective, Second cycle,
1206/06.

CREST (2007): Conclusions on "Internationalisation of R&D - Facing the Challenge
of Globalisation: approaches to a proactive international policy in S&T based on
the report of the OMC Working Group "Policy approaches towards S&T coopera-
tion with third countries”, 1207/07.

ERAWATCH Network (2006): R&D Country Specialisation Report on Bulgaria,
http://cordis.europa.eu/erawatch/index.cfm?fuseaction=intService.display&topiclD
=599¢#reports.

ERAWATCH Research Inventory (2008): Country information on Bulgaria,

http://cordis.europa.eu/erawatch.

European Commission (2005): Examining the Design of National Research Pro-
grammes — Final Report.

European Commission (2007a): COMMISSION STAFF WORKING DOCUMENT Ac-
companying the Green Paper “The European Research Area: New Perspectives”
COM(2007)161.

European Commission (2007b): European Commission Assessment of the National
Reform Programme of Bulgaria (2007 - 2009),
http://ec.europa.eu/growthandjobs/pdf/european-dimension-200712-annual-
progress-report/200712-annual-progress-report-BG_en.pdf.

European Commission (2007c): KEY FIGURES 2007: Towards a European Re-
search Area, Science, Technology and Innovation.

EUROSTAT (2008): Science, Technology and Innovation in Europe, EUROSTAT
statistical books.

Gesellschaft zur Foerderung der Forschung — GFF (ed.) (2007): Innovation and Re-
search in Bulgaria on the Eve of EU Accession: Lessons from a Peer Country —
Austria.

INNO-Policy TrendChart (2007): Policy Trends and Appraisal Report: BULGARIA,
http://www.proinno-
europe.eu/docs/reports/documents/Country Report Bulgaria 2007.pdf

Meta Group (2007): Innovation Coach: Support Action for Innovation Mainstreaming
within the Enlarged Europe, South Central Region of Bulgaria Final Report: Fi-
nancial Schemes for Knowledge-based Companies, www.innovationcoach.net.

Page 48 of 50


http://cordis.europa.eu/erawatch/index.cfm?fuseaction=intService.display&topicID=599#reports
http://cordis.europa.eu/erawatch/index.cfm?fuseaction=intService.display&topicID=599#reports
http://cordis.europa.eu/erawatch
http://ec.europa.eu/growthandjobs/pdf/european-dimension-200712-annual-progress-report/200712-annual-progress-report-BG_en.pdf
http://ec.europa.eu/growthandjobs/pdf/european-dimension-200712-annual-progress-report/200712-annual-progress-report-BG_en.pdf
http://www.proinno-europe.eu/docs/reports/documents/Country_Report_Bulgaria_2007.pdf
http://www.proinno-europe.eu/docs/reports/documents/Country_Report_Bulgaria_2007.pdf
http://www.innovationcoach.net/

COUNTRY REPORT 2008: BULGARIA

e%w:a)tch

Ministry of Economy and Energy (2007a): Operational Programme “Development of
the Competitiveness of the Bulgarian Economy 2007 - 2013".

Ministry of Economy and Energy (2007b): Annual Report on the Bulgarian National
Innovation Policy 2006.

Ministry of Economy and Energy (2008): Annual Report on the Bulgarian National
Innovation Policy 2007.

Ministry of Education and Science (2007): Green Paper “The European Research
Area — New Perspectives” — Bulgarian response,
http://ec.europa.eu/research/era/pdf/ministry-of-science-and-education-
bulgaria_en.pdf.

Ministry of Labour and Social Policy (2007): Operational Programme “Human Re-
sources Development 2007 — 2013".

National Statistical Institute (NSI) (2006): Statistical Guide 2006

Private Sector Interaction in the Decision Making Processes of Public Research Poli-
cies, Country Profile: Bulgaria, http://ec.europa.eu/invest-in re-
search/pdf/download_en/psi_countryprofile bulgaria.pdf.

The “POLICY MIX” Project (2007): Monitoring and analysis of policies and public fi-
nancing instruments conducive to higher levels of R&D investments, the “POLICY
MIX” Project, Country Review BULGARIA: http://ec.europa.eu/invest-in-
research/monitoring/document_en.htm

List of Abbreviations

AA Agricultural Academy

BAS Bulgarian Academy of Sciences

BERD Business Expenditures on R&D

BGN Bulgarian Lev (after the 1999 denomination)

BSMEPA Bulgarian Small and Medium Enterprises Promotion Agency
CSR Country Special Report

CES Commission of Education and Science

CIP Competitiveness and Innovation Programme

Cis4 Fourth Community innovation Survey

ERA European Research Area

EPO European Patent Office

FDI Foreign Direct Investment

FP Framework Programme

GBAORD Government Budget Appropriations and Outlays for R&D
GERD Gross domestic Expenditure on R&D (GERD)

GDP Gross Domestic Product

GVA Gross Value Added

HEI Higher Education Institutions

ICT Information and Communication Technology

IT Information Technology

Page 49 of 50


http://ec.europa.eu/research/era/pdf/ministry-of-science-and-education-bulgaria_en.pdf
http://ec.europa.eu/research/era/pdf/ministry-of-science-and-education-bulgaria_en.pdf
http://ec.europa.eu/invest-in%20research/pdf/download_en/psi_countryprofile_bulgaria.pdf
http://ec.europa.eu/invest-in%20research/pdf/download_en/psi_countryprofile_bulgaria.pdf
http://ec.europa.eu/invest-in-research/monitoring/document_en.htm
http://ec.europa.eu/invest-in-research/monitoring/document_en.htm

e%\ﬂa{tcrl COUNTRY REPORT 2008: BULGARIA

IGL Integrated Guidelines for Growth and Jobs
IPA Investment Promotion Act

IPR Intellectual Property Rights

JRP Joint Research Projects

MEE Ministry of Economy and Energy

MES Ministry of Education and Science

MNC Multinational companies

NCI National Council on Innovation

NCSR National Council for Scientific Research
NGO Non Governmental Organisation

NIF National Innovation Fund

NRS National Research Strategy

NSF National Science Fund

NSI National Statistical Institute

NSSR National Strategy for Scientific Research
OoP Operational Programme

PPP Public-Private Partnership

PRO Public Research Organisation

R&D Research and Development

RDI Research, Development and Innovation
RIS Regional Innovation Strategy

RTD Research and Technological Development
SME Small and Medium Sized Enterprises
USPTO US Patent Office

Page 50 of 50



erawatch COUNTRY REPORT 2008: BULGARIA

European Commission
EUR 23766 EN/6

Joint Research Centre — Institute for Prospective Technological Studies
Directorate General Research

Title: ERAWATCH Country Report 2008 - An assessment of research system and policies: Bulgaria
Authors: Zoya Damianova, Ruslan Stefanov

Luxembourg: Office for Official Publications of the European Communities

2009

EUR - Scientific and Technical Research series — ISSN 1018-5593

ISBN 978-92-79-11610-0

DOI 10.2791/72864

Abstract

The main objective of ERAWATCH country reports 2008 is to characterise and assess the performance of
national research systems and related policies in a structured manner that is comparable across countries. The
reports are produced for each EU Member State to support the mutual learning process and the monitoring of
Member States' efforts by DG Research in the context of the Lisbon Strategy and the European Research Area.
In order to do so, the system analysis focuses on key processes relevant for system performance. Four policy-
relevant domains of the research system are distinguished, namely resource mobilisation, knowledge demand,
knowledge production and knowledge circulation. The reports are based on a synthesis of information from the
ERAWATCH Research Inventory and other important available information sources.

This report encompasses an analysis of the research system and policies in Bulgaria.

How to obtain EU publications

Our priced publications are available from EU Bookshop (http://bookshop.europa.eu), where you can place
an order with the sales agent of your choice.

The Publications Office has a worldwide network of sales agents. You can obtain their contact details by
sending a fax to (352) 29 29-42758.




eﬁtch

The mission of the Joint Research Centre is to provide customer-driven scientific
and technical support for the conception, development, implementation and
monitoring of European Union policies. As a service of the European Commission,
the Joint Research Centre functions as a reference centre of science and technology
for the Union. Close to the policy-making process, it serves the common interest of
the Member States, while being independent of special interests, whether private or

national.

EUROPEAN COMMISSION

O-N3-99.E€2-AN-471

ISBN 978-92-79-11610-0

- Publications Office |||||| |||
Publications.eun.int 9 ? 89 2 ? 9 1 1 6 1 DD




	EW CR_2008-Bulgaria_final
	EW CR_2008-Bulgaria_for publication
	1 -  Introduction and overview of analytical framework
	1.1 Scope and methodology of the report in the context of the renewed Lisbon Strategy and the European Research Area
	1.2 Overview of the structure of the national research system and its governance

	2 -  Resource mobilisation
	2.1 Analysis of system characteristics
	2.1.1 Justifying resource provision for research activities
	2.1.2 Securing long term investment in research
	2.1.3 Dealing with uncertain returns and other barriers to business R&D investment
	2.1.4 Providing qualified human resources

	2.2 Assessment of strengths and weaknesses
	2.3 Analysis of recent policy changes
	2.4 Assessment of policy opportunities and risks
	2.5 Summary of the role of the ERA dimension

	3 -  Knowledge demand
	3.1 Analysis of system characteristics
	3.1.1 Identifying the drivers of knowledge demand
	3.1.2 Co-ordinating and channelling knowledge demands
	3.1.3 Monitoring demand fulfilment

	3.2 Assessment of strengths and weaknesses
	3.3 Analysis of recent policy changes
	3.4 Assessment of policy opportunities and risks
	3.5 Summary of the role of the ERA dimension

	4 -  Knowledge production
	4.1 Analysis of system characteristics
	4.1.1 Improving quality and excellence of knowledge production
	4.1.2 Improving exploitability of knowledge production

	4.2 Assessment of strengths and weaknesses
	4.3 Analysis of recent policy changes
	4.4 Assessment of policy opportunities and risks
	4.5 Summary of the role of the ERA dimension

	5 -  Knowledge circulation
	5.1 Analysis of system characteristics
	5.1.1 Facilitating knowledge circulation between university, PRO       and business sectors
	5.1.2 Profiting from access to international knowledge
	5.1.3 Absorptive capacity of knowledge users

	5.2 Assessment of strengths and weaknesses
	5.3 Analysis of recent policy changes
	5.4 Assessment of policy opportunities and risks
	5.5 Summary of the role of the ERA dimension

	6 -  Overall assessment and conclusions
	6.1 Strengths and weaknesses of research system and governance
	6.2 Policy dynamics, opportunities and risks from the perspective of the Lisbon agenda
	6.3 System and policy dynamics from the perspective of the ERA

	References
	List of Abbreviations

	EW CR_2008-Bulgaria_final

