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I
ISUMMARY

iy

Bulgaria's accession to the European Union on 1 January 2007 has opened up
new opportunities for socio-economic development and prosperity. The first
seven years of the country’s EU membership will shape the nature of the Bulgarian
innovation system. The innovation policy of the Government of Bulgaria and the
financial instruments for its implementation over the period 2007-2013 will be
crucial for the long-term competitiveness of the Bulgarian economy.

Innovation.bg 2007 reviews the current condition of the national innovation sys-
tem and gives recommendations for the improvement of the innovation poten-
tial of the Bulgarian economy. Given the importance of the EU financial instru-
ments for the development of Bulgaria's innovation capacity, this year’s report
makes a review of the European innovation policy and the opportunities it offers
to Bulgaria. Following the methodology of the previous edition, Innvation.bg
2007 examines the development of the national innovation system over the last
year and the opportunities for its growth in 2007 on the basis of five groups of
indicators:

e gross innovation product;

* entrepreneurship and innovation networks;

* investment in and financing of innovation;

* human capital for innovation;

* information and communication technologies (ICT).

This year the analysis is supplemented by a special index of the innovative-
ness of Bulgarian enterprises based on the results of the annual surveys of the
Innovation Relay Centre - Bulgaria, and by a profile of the Bulgarian innovative
businesses based on panel data and statistical analysis.

INNOVAT I' ii 9



The Innovation Index of Bulgarian enterprises reveals that a sizeable portion
(over 65 %) have not introduced any innovations for the last year. Most of
the Bulgarian innovative enterprises (some 24 % of all businesses) report
index values below 40. The average weighed innovation index of Bulgarian
enterprises was 10.2 in 2006. That shows the weak ability to combine several
types of innovation and the introduction mainly of innovation with low level
of novelty by the Bulgarian enterprises (products and processes new to the
company or the domestic market but not to the international market). The
average value of the index for the innovative Bulgarian businesses is 56.1.
Highly innovative Bulgarian companies or companies with an index above
the average of 56.1 account for less than 4 % of all Bulgarian enterprises.

Over the last twelve months, the Bulgarian economy has improved its gross
innovation product, and the upward trend is expected to continue against the
backdrop of the country’s EU accession. The main driving force behind this trend
is the innovative product but the research product of the country has also grown
in parallel. The enhancement of the innovative and research activity has not
resulted in similar development of the technological product yet. The devel-
opment of the Bulgarian national innovation system is still in its early stage,
which is most clearly seen in its relatively low overall results compared to the EU
average. The first years of Bulgaria’s EU membership will see positive develop-
ments - expanding innovation in enterprises, improved technological level and
increased research in the economy.
Innovation product. The share of innovative enterprises is gradually
rising in Bulgaria. According to the latest official statistical data, they
account for some 16 % of all companies but this is still far below the EU
average. The economic sectors exposed to the most intensive interna-
tional competition and penetration of foreign capital, such as financial
intermediation, computer technologies, R&D, engineering and consul-
ting services, and mining industries have scored the highest growth
of innovative enterprises and the relatively smallest lagging behind
the respective EU levels. The situation in the regulated utilities, trans-
port, logistics and communications is just the opposite. The modest
share of innovative businesses in the Bulgarian economy relates to the
low technological intensity of the national economy - Bulgaria lags
behind the leaders among the new EU Members States (Hungary, the
Czech Republic and Estonia) five-fold in terms of the share of high-tech
exports. The Bulgarian innovative enterprises are either in their infancy
or operate on markets where the capital intensity is higher than the
innovation intensity and therefore their innovative activities are charac-
terized, first and foremost, by the acquisition of machines and equip-
ment supplemented with training of human resources. R&D comes
second, whereby only 30 % of the innovative companies (i.e. less than 5
% of all enterprises) mention them as an important innovation activity.
Diversification of the product range, expansion of the market and com-
pliance with international standards increase their relevance as effects
from the innovative activity of Bulgarian innovative enterprises. The
most substantial obstacle for Bulgarian innovative enterprises in their
innovation activity compared to their counterparts in the EU is the lack
of appropriate sources of financing.
Technological product. The technological product in Bulgaria is some 50
% below the level of the EU-10. The patent activity of Bulgarian inventors
before the Bulgarian Patent Office has decreased but it has increased
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before the U.S. and European patent administrations. The number of
granted patents, however, remains far below the average EU-10 level,
which in turn is low compared to international standards. Bulgarian
patents are applied for by and granted to individual holders, which
makes them vulnerable to circumvention on the international markets,
while their economic effect for the Bulgarian economy is low. The sup-
ply and demand on the Bulgarian technological market remain weak.
Domestic and international companies perceive the intellectual property
rights protection in Bulgaria as unsatisfactory; it is twice as low as in the
EU-15 countries. In spite of the signs of some increased patenting activity
of Bulgarian inventors, if it persists at levels lower than the average in
the EU-10, Bulgaria is faced with the serious threat of remaining outside
the global technological flows and faces the risk of limiting its long-term
innovation capacity.

Research product. The research product of Bulgaria has grown for the
last twelve months but its overall level is still below the average for the
new EU Member States. Bulgarian continues to lose positions with regard
to the international recognition of its research product. The number of
publications and citations in internationally referred journals of compa-
rable countries like, for instance, Slovakia, is growing at faster pace than
those of Bulgaria. The structure of the research product is shifting towards
applied subjects similar to the structure in the new EU Member States,
but at a slower pace. The share of basic science (chemistry, physics) is still
high, whereas clinical medicine (closely related to the fast growing global
biotechnology sector) has a much smaller share than in the EU-15 and the
new Member States. The preservation of such a structure does not entail
any substantial increase of the technological and innovative activity of
the research sector in Bulgaria in the future. A positive sign in this respect
is the growing share of Bulgarian engineering and technological publi-
cations up to twice as much as those in the EU-15. The EU Framework
Programmes produce a tangible impact on the publication activity and
the structure of the research product in Bulgaria. In the context of their
implementation and the improvement of the overall economic situation
in the country, there are positive expectations as to the development of
the research product in the years to come.

The sustainable economic growth over the recent years in Bulgaria is accompa-
nied by improving business and entrepreneurship environment. The macroeco-
nomic stability in the country has created the necessary conditions for growth of
enterprises and establishment of productive innovation partnerships. The proper
functioning of the innovation system is still hampered by many microeconomic
obstacles, the removal of which would enhance the competitiveness of Bulgarian
businesses in the EU.
Entrepreneurship. The number of start-ups continues to grow but it is still
below the level of the new EU Member States. The increase in the share
of small and medium-sized enterprises compared to micro-enterprises in
the structure of Bulgarian companies is a sign of corporate growth which
will improve with the further development of financial markets in the
next couple of years and the easier access to the European market after
2007. The cumbersome administrative procedures and the delay of key
reforms such as the introduction of a central company register are the
major obstacles for Bulgarian the entrepreneurial spirit. The registration
of a company in Bulgaria takes twice more procedures and treble the
time than in neighboring Romania.

INNOVAT|ON.BG
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Innovation networks and sources of information. Bulgarian innovative
enterprises have expanded their cooperation in the development of new
products and processes for the last twelve months. This trend is parti-
cularly strong in their contacts with foreign organizations. In 2006, the
share of enterprises which developed an innovation project with external
organizations increased by six percentage points in comparison to 2004.
But it is still some seven percentage points below the EU-15 average.
Bulgarian innovative enterprises attach the greatest importance for the
development of innovation projects to their customers and suppliers.
Over the last twelve months, Bulgarian enterprises have considerably
improved their attitude towards consulting organizations, which is likely to
be the first step towards faster development of an indigenous consulting
industry inthe light of Bulgaria's accession to the EU. The Internet continues
to be the most preferred and widely used source of information on
innovation for Bulgarian businesses.

The investment in innovation in Bulgaria remains related mainly to the transfer
of knowledge from the EU through foreign direct investment and import of
capital goods. R&D expenditure is relatively low (0.50% of GDP). The financial
system of the country is growing rapidly but still fails to offer innovation-specific
financing instruments. Expectations are for the increase in innovation investment
to continue in the next few years under the influence of additional financing
from EU funds and of a more active private sector.
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Investment in R&D. R&D expenditures in Bulgaria are four times lower
than the average EU-15 level. Nevertheless, the structure of R&D expen-
ditures is strongly imbalanced in Bulgaria. The share of the public sector
in their financing and implementation is twice higher than that of busi-
nesses or higher education. In the EU-15 the public sector accounts for less
than one-fifth of the total R&D expenditures. 90 % of R&D expenditures
in Bulgaria go for operational needs, mainly salaries and maintenance in
the public sector. The influx of resources for R&D from European funds
will increase R&D expenditures but the improvement in the structure of
the sector will depend on the national innovation policy pursued by the
government in the next two or three years.

International transfer of innovation - foreign direct investment. The
inflow of foreign investment has grown steadily, remaining the major
source for technological renovation in Bulgaria. The share of foreign
direct investment (FDI) in the gross capital formation in Bulgaria has
been some 40 % for the last eight years - twice higher than in the EU-8,
while the saturation of the economy with foreign investment (FDI per
capita) has remained about three times less than in the same group
of countries. Most FDI are directed to the most innovative sector in the
country - financial intermediation — as well as in logistics, transport,
communications and real estate transactions. The share of the processing
industry has decreased, which could be the signal of deteriorating quali-
tative structure of investments and/or saturation of the technological and
innovation absorption capacity of the economy. Expectations are for FDI
to retain their growth rates during the initial years of Bulgaria's EU mem-
bership depending on the level of enhancement of the country’s absorp-
tion capacity through European funds.

Financing of innovation. The enterprises’ own resources continued to
be the primary source of financing of their innovation activities in 2006,
followed by banks, local and foreign partners. The highest growth among
the sources of financing of innovation in comparison to the previous issue
of the Innovation.bg report has been scored by banks and EU funds. This



trend is expected to intensify with the country’s accession to the EU and
the further development of financial intermediation in the economy.
The specialized innovation financing instruments such as venture capital
funds are still unknown to Bulgarian innovative enterprises. The vigorous
development of the domestic capital market for the last two years, the
accumulation of resources in long-term financial instruments (pension
funds, insurance companies) and the entry of EU funds and expertise
are expected to generate the first national venture capital instruments in
2007-2008.

During the transition years human capital, similar to physical capital, underwent
quantitative and qualitative depreciation in Bulgaria. The system of secondary
education and the specialized R&D employment were particularly badly affected.
Since 2002-2005 all the elements of the educational product and employment
have tended to improve, except for those in high-tech industries. Nevertheless,
their performance is still below the EU-10 and EU-15 averages.
Research career, R&D and high-tech employment. In comparison to
the previous edition of Innovation.bg, last year saw the first big (35 %)
increase of new PhDs in Bulgaria. Employment in R&D is growing, the
leading sector being Bulgarian enterprises (growth rates of 30 % for the
last two years). There is growing specialization in research-intensive
high-tech services in Bulgaria, where employment rates continue to
be above the EU-10 average but the country still lags behind its peers
in high-tech industry. In spite of the positive dynamics in the past year,
R&D employment and the share of new PhDs remain twice less than in
the EU-10, while the people involved in R&D in the public sector stays
disproportionately higher in Bulgaria than in the EU-10 and EU-15.
Education outcomes, quality of education and lifelong learning. The
education attainment in Bulgaria remains relatively lower than in the
EU-10 and EU-15, especially with regard to secondary education. In higher
education the significance of technologies and engineering sciences is
growing in connection with and in support to the technological renova-
tion of the Bulgarian industry. The share of the people involved in con-
tinuous education is still some nine times less than in the EU-15.

Information and communication technologies are rapidly adopted by the
Bulgarian companies but currently the installed capacity is not fully utilized,
especially in the micro-enterprises in the traditional sectors of the economy. The
process of introduction of ICT solutions in enterprises is largely determined by
administrative and evolutionary factors. In 2007 a breakthrough in the develop-
ment and growth of online services and businesses is expected.
Use of ICT for innovation. Although all Bulgarian enterprises, except for
micro businesses, have computers, most of them use them only as a means
to reduce costs and for information search (60 % of the enterprises) rather
than for the introduction of innovative management and administrative
solutions (10 %). The most innovative are the Bulgarian enterprises using
ICT for management and marketing. In 2007, 90 % of the computersin 90 %
of the enterprises will have access to the Internet, which is an important
prerequisite for making these companies more innovative.
ICT as an innovative means of doing business. In 2006, few Bulgarian
enterprises were present on the Internet - only one in five had a func-
tioning web-site. Their share is expected to increase to 50 % of the
enterprises with over 10 employees in 2007 and 2008. The most active
will be the market for online services, where numerous micro- and small
enterprises are entering. They will pave the way and make conventional

INNOVAT|ON.BG
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businesses follow suit. This will lead to growth of marketing and orga-

nizational innovation.
The resources provided from the Cohesion and the Structural Funds and the
national financing for the development of innovation and the innovative potential
of the country over the period 2007 - 2013 reveal that Bulgaria will rely primarily
on EU funds for the enhancement of its national innovation system. The review of
the existing operational programs for the management of EU resources in Bulgaria
points to the need for substantial strengthening of the administrative capacity
and expertise in the public and private sector in the country for the preparation
and implementation of projects in the field of innovation and for the introduction
of mechanisms to improve the coordination between the individual administrative
units selected to implement the set of policies which determine the innovation
capacity of the country - innovation, entrepreneurship and SMEs, R&D, education,
ICT. The attainment of better coordination is a necessary prerequisite for over-
coming the existing mismatch between supply and demand within the Bulgarian
innovation system. It will enable the country to make full use of the whole set of
policies and supporting financial instruments of the EU in the field of innovation,
which include the Structural Funds and the Cohesion Fund, as well as the Frame-
work Programs for research, innovation and competitiveness of the EU.

The initial years of Bulgaria's EU membership will be crucial for the shaping of
the identity and functionality of the national innovation system and for the
long-term structure and competitiveness of the Bulgarian economy. The diverse
catching-up experience of EU Member States in previous enlargements such as
Greece, Ireland, Spain and Portugal comes to show that as well as the condi-
tions at the start and the external constraints, national policies are of crucial
importance for the successful integration into the EU. Bulgaria and the other
new EU Member States have much less EU resources at their disposal in compa-
rison to the countries from previous enlargements and much greater challenges
to overcome in eliminating the lagging behind, which calls for even more care-
ful prioritization and preparation of national policies. In this connection and on
the basis of the analysis, Innovation.bg 2007 makes several groups of conclu-
sions and recommendations intended to help the discussion on a successful
national innovation policy in Bulgaria.

Conclusions
The market orientation of the Bulgarian innovation system is in its
infancy: Bulgarian enterprises show low levels of innovativeness;
The innovation, research and technological products of the country develop
separately from one another in the national economy. From structural
perspective their interrelations remain weak;
The national innovation system is shaped and influenced primarily by the
integration and financing in the European innovation networks and the
changes in the availability of national public financing;
The main constraints for the development of the national innovation
system are the lack of suitable sources of financing in short-run and the
lack of skilled human capital in the long-run.
The national innovation system has started to improve its performance,
without input from the Bulgarian public innovation policy, which is a clear
signal that the time for more decisive action in this domain has arrived.

Recommendations
Provision of greater political, administrative and financial resources for
developing and implementing a national innovation policy.
Improvement of the coordination between the national strategic docu-
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ments and policies and between the administrative and financial instru-
ments which influence the national innovation system;

Fine tuning and coordination of the innovation resources from the
EU Structural and Cohesion Funds within the country and with other
programs at the European level.

The experience in catching-up of many countries in the world has borne it out
that the main objective of the national policy for management of the innova-
tion resources coming from the EU Structural and Cohesion Funds, the national
budget and the EU Framework Programs in Bulgaria should be the development
of “institutional instruments” which improve:

“links with the technology frontier,

links with markets (and sophisticated users),

supply of needed skills, services and other inputs;

the local innovation system/network".!

' Fagerberg, )., M. Godinho, Innovation and Catching-up, The Oxford Handbook of Innovation, p. 536, Oxford University Press, 2005.
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Bulgaria's accession to the European Union on 1 January 2007 has opened up
new opportunities for the society and the economy to prosper and develop. The
Bulgarian Government'’s vision is to develop Bulgaria into a competitive member
state with high income and quality of life by 2015. The attainment of this objective
calls for sustainable elimination of the development gap between Bulgaria and
the leading countries in the EU-25. Historically, no uniform catching-up models
exist in the world but countries which have managed to implement successful
catching up strategies share some common features. These features are associ-
ated with a considerable increase of capital investment in the latest technolo-
gies in traditional economic sectors but also with the introduction of innovation,
especiallyinthe organization of production, supplies and distribution, and with the
targeted penetration of national businesses into emegring and rapidly growing
industries®. Bulgaria has already increased investment in new capital, which is
intended to reach 31 % of GDP by 20113 Given the scarce human resources
available to Bulgaria, the only source of long-term growth is the more efficient
use and the upgrading of the quality of capital and labor inputs. Increasing
efficiency largely depends on the innovation capacity of the Bulgarian economy,
the organization of the national innovation system and the innovation policy of
the country within the EU.

Innvation.bg is intended to provide a reliable annual assessment of the inno-
vation performance of the Bulgarian economy and the current condition and
development opportunities of the Bulgarian innovation system. The report pro-
vides recommendations on the improvement of the public policy on innovation,
building on the latest international theoretical and empirical studies and taking
into account the specific economic, political, cultural and institutional frame-
work of the innovation system in Bulgaria. The report targets leaders and deci-
sion-makers in the public and private sector of the country.

? Fagerber, J, M. Godhino, Innovation and Catching-Up, The Oxford Handbook of Innovation, Oxford Univesrity
Press (2005).

* IMF, Bulgaria: Selected Issues and Statistical Appendix. According to calculations of the Agency for Economic
Analyses and Forecasts in the National Strategic Reference Framework of Bulgaria.
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Innovation.bg 2007 reviews the current condition of the national innovation
system as of the date of Bulgaria's accession to the EU and gives recommendations
for the improvement of the innovation potential of the Bulgarian economy. Given
the importance of the EU financial instruments for the development of Bulgaria’s
innovation capacity, this year’s report contains a special chapter, reviewing the
European innovation policy and the opportunities it offers to Bulgaria. The topic
of this chapter will change every year to reflect the major challenges for the
innovation development of the country. Following the methodology of the pre-
vious edition, Innovation.bg 2007 examines the dynamics in the performance of
the national innovation system over the last year and the opportunities for its
development in 2007 — 2008 on the basis of five groups of indicators:

gross innovation product;

entrepreneurship and innovation networks;

investment in and financing of innovation;

human capital for innovation;

information and communication technologies (ICT).

This year the analysis is supplemented by a special index of the innovativeness of
Bulgarian enterprises based on the results of the annual surveys of the Innova-
tion Relay Centre - Bulgaria, and by a profile of the Bulgarian innovative busi-
nesses based on panel data. The Innovation.bg 2007 report has been endorsed
by the Expert Council on Innovation at the Applied Research and Communica-
tions Fund.

Methodologically, the report is based on several existing models for measuring
and comparison of innovation systems: (1) the European Innovation Scoreboard of
the European Commission; (2) the OECD Science, Technology and Industry Score-
board; (3) the U.S. National Innovation Initiative; and (4) the Executive Index of
the Massachusetts Innovation Economy. Detailed methodological comments and
the sources of information of the report are presented in Appendix 2.
A more detailed theoretical background of the structure of the report can be
found in Innovation.bg: Innovation Potential of the Bulgarian Economy, Applied
Research and Communications Fund (2005).
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In Focus: The EU Innovation Policy -
Development Opportunities for
the Bulgarian Innovation System

after 2007

The distribution of resources envisaged within the framework of the Structural
and Cohesion Funds and the national financing for the development of
innovation and the innovation potential of Bulgaria over the period 2007 -
2013 come to show that the country will rely primarily on European means
for the development of its national innovation system. The review of the
existing Operational Programs for the management of EU resources in
Bulgaria point to the need for substantial strengthening of the administrative
capacity and expertise in the public and private sectors in the country for
the preparation and implementation of projects in the field of innovation
and the introduction of mechanisms to improve the coordination between
the individual administrative units selected to implement the set of policies
which determine the innovation environment in the country - innovation,
entrepreneurship and SMEs, R&D, education, ICT. The attainment of better
coordination is a necessary prerequisite for overcoming the existing mismatch
between supply and demand within the Bulgarian innovation system. It will
enable the country to make full use of the whole set of policies and supporting
financial instruments of the European Union in the field of innovation,
which include the Structural Funds and the Cohesion Fund, as well as the EU
Framework Programs for research, innovation and competitiveness.
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Bulgaria's accession to the EU pro-
vides a window of opportunity for
the country to develop its innovation
system, using the experience of the
other Member States and the Euro-
pean Commission, and the financial
resources from the Structural and
Cohesion Funds. The medium-term
objectives set out by the Government
of the Republic of Bulgaria in the
National Strategic Reference Frame-
work 2007 - 20134, the basic docu-
ment for the management of the
EU financing for the country, are
closely related to the development of
the national innovation system: (1)
enhancement of the competitive-
ness of the economy with a view to
achieving high and sustainable eco-
nomic growth; and (2) development
of human capital with a view to
ensuring higher employment, income
and social integration. Similar to the
new EU Member States and Roma-
nia, after 2007 Bulgaria will have
access to twice bigger average annual
resources from the EU Structural and
Cohesion Funds compared to the last
two years of the pre-accession pe-
riod. With regard to innovation and
the related spheres which Innovation.
bg follows - research, technological
development, investment in ICT,

EVE M EVE S E S ESNESE N ESE N ENES RSN
Version October 2006.

The EU rule of complementarity means that a
Member State cannot replace national financing by
resources from the EU Structural and Cohesion Funds
and the amount of the national public spending
over the program period 2007 — 2013 should be
at least equal to the amount of the real average
annual national spending reached over the period
2004 — 2005. Thus EU funds are intended to lead to
real economic change by allocating them into the
financing of activities that are not covered by the
national budget.

The Report on the 2007 State Budget of Bulgaria
defines as the main objective of the government's
fiscal policy the maximum absorption of EU funds,
while preserving the spending in the consolidated
state budget at 40 % of GDP.

The positive examples cited to this effect are
usually Spain and Ireland, while the negative ones
are Greece, Portugal and East Germany. For a more
detailed analysis see Accessing EU Funds in the New
Member States: Best Practice from Around Europe,
Economist Corporate Network, The Economist (2005).

IS

o

See Institutional Framework of the National
Innovation System, p. 23, Innovation.bg: Innovation
Potential of the Bulgarian Economy, Applied Research
and Communications Fund, 2005.

entrepreneurship, education and trai-
ning - this increase is even greater.
In the sphere of industry support,
which includes also innovation activi-
ties, the increase is 50 fold.

The requirement for complemen-
tarity of the EU funds to the national
resources’, the commitments under-
taken by the Bulgarian Government
for a cap on public spending, and
the objective to maximize the use
of the available financing® imply the
emergence of a strong pressure to
allocate resources to spheres of
their easiest absorption. This creates
the threat of a vicious circle, where
resources are channeled into spheres
where it is easiest to absorb them.
These are typically related to basic,
physical infrastructure. In the spheres

where the Bulgarian government
has planned the greatest increase of
financial inflows in comparison to pre-
vious periods, it should considerably
strengthen the administrative capa-
city for project management at the
national, regional, local and sectoral
levels and to carefully synchronize
the national actions with those of the
EU and the other Member States’.
This is relevant also to the national
innovation system of Bulgaria, which
is faced with challenges in terms of
the availability of financial resources
and the coordination of the activities
of the public institutions which form
it®. The main goal of the Bulgarian
Government in connection with the
successful management of EU funds
for innovation should be the attain-
ment of optimal integration in the EU

TasLE 1.

RESOURCES ALLOCATED BY THE GOVERNMENT OF THE
REPUBLIC OF BULGARIA AND THE EU STRUCTURAL AND
COHESION FUNDS FOR OVERCOMING THE LAGGING BEHIND
OF THE COUNTRY

Transport 173.4 28.2 3246 244 87.3
Telecommunications 21.7 35 12.7 1.0 -41.6
Energy 7.2 1.2 8.1 0.6 11.9
Environment and water 136.6 22.3 307.2 23.1 124.8
Health 44.5 7.2 55.8 4.2 25.4

Education 45.5 7.4 117.0 8.8 157.1
Training 37.8 6.2 149.6 113 295.8

Research and technological

10.8 1.8 26.7 2.0 146.9
development

Industry 2.1 0.3 101.1 7.6 4,645.1
Services 131.5 21.4 1985 149 50.9
Tourism 2.8 0.5 28.1 2.1 8929
Others 0.0 0.0 0.0 0.0 0.0
Total 614.0 100.0 1,329.2 100.0 116.5

Source: National Strategic Reference Framework of the Republic of Bulgaria 2007 - 2013,

version as of October 2006 (p. 120).




innovation policy and structures and
the careful selection of partners and
examples among the Member States
for development of the administra-
tive capacity of the stakeholders in
the Bulgarian innovation system.

Main Elements and Financial
Instruments of the EU
Innovation Policy

Over the last decade, in the per capita
income EU has decreased in compari-
son to the United States even when
the statistical effect of enlargement
is ignored. Although many analyses
have been made as to the root causes
for the slower growth in the EU, they
could be summarized in three groups:
obstacles to innovation and reduc-
tion of investment in R&D, insuffi-
cient investment in human capital,
and underutilization of ICT°. The
sustainable deterioration of this and
other indicators in the EU have turned
the acceleration of growth and pro-
ductivity into a major political priority
for the EU. This has focused the atten-
tion of the European Commission and
the Member States on the innovation
policy as a pivotal element in their
efforts to create more jobs and reach
higher growth rates in the Community
and to develop various instruments to
promote innovation activities.

As a result of the review of the imple-
mentation of the EU Lisbon Strategy
as of 2005, the reported unsatisfactory
results and the new budgeting cycle
of the European Union for the period
2007 - 2013, the European Commission
has adopted a series of documents set-
ting priority to the development of the
innovation potential of the EU and its
Member States:

More research and innovation -
Investing for Growth and Employ-
ment: a common approach, COM
(2005) 488'°. The communication
offers measures: to: (i) encour-
age innovation through the vari-
ous EU policies (regulation, single
market for researchers, public
procurement and state aids,
tax incentives); (ii) financing of
innovation (through the Struc-
tural Funds, EU framework pro-
grams, public-private partner-
ships, etc.); (iii) intensified busi-
ness-education/research partner-
ships; (iv) improved policy analysis
instruments and development of
National Reform Programs (for
more jobs and higher growth);
Putting knowledge into practice: a
broadbased innovation strategy
for the EU, COM (2006) 502. The
Spring European Council in 2006
urged the Commission to present
“a broad-based innovation stra-
tegy for Europe that translates
investments in knowledge into
products and services”. This stra-
tegy will be implemented in part-
nership between the Community
and the Member States. The main
guidelines for the modern inno-
vation strategy of the EU are: (i)
making the EU more innovation-
friendly; (ii) creation of conditions
for the emergence of “lead mar-
kets” for new technological prod-
ucts; (iii) development of a better
system for management of the
European and national initiatives
in innovation. The EU innovation
strategy suggests a package of 10
actions of high political priority to
guide the innovation activities of
the Governments of the Member
States and the European Commis-
sion.

For a succinct review see Aghion, Ph., A Primer on Innovation and Growth, Bruegel Policy Brief No6/2006 u Pisani-

Ferri, J. Europe’s Eroding Wealth of Knowledge, Financial Times, August 23, 2006.

This EU Strategy comes in response to the Report of the Independent Expert Group on R&D and Innovation

appointed following the Hampton Court Summit and chaired by Mr. Esko Aho, 2006.

Communication from the Commission Cohesion Policy in Support of Growth and Jobs: Community Strategic Guidelines,

2007-2013, Brussels, 05.07.2005, COM(2005) 0299; Cohesion Policy: the 2007 Watershed, Fact Sheet, European
Commission, DG Regional Policy; Regions for Economic Change: Innovating through EU Regional Policy (2006);

Innovative Actions and Strategies (2006).

The EU innovation strategy is already
in the process of implementation but
its main actions and effects in the
Member States, including Bulgaria,
will be concentrated in the period
of the new financial framework of
the Community 2007 - 2013. Diverse
financial instruments are available
to the Member Stats to develop
innovation, education and research
at the European, national and
regional level:
The Cohesion Fund and the
Structural Funds are the largest
items in the total Community
budget, where activities are split
into two: for cohesion policy (EUR
308 bn) and for competitiveness
and growth policy (EUR 74 bn)".
All Bulgarian regions fall under
the convergence objective which
accounts for 82 % (EUR 251 bn)
of the financial resources for the
cohesion policy. The European
Commission and the Member
States have agreed for at least 60
% of the resources under the con-
vergence objective to be allocated
in spheres which are closely con-
nected with the implementation
of the renewed Lisbon Strategy
of the EU - innovation, moder-
nization of small and medium-
sized enterprises, research, smart
energy, education, etc. Over the
period 2000 - 2006, 5% of the
resources (EUR 10.5 bn) for the
priority analogous to the new
convergence objectives  were
earmarked for research, innova-
tion and modernization of enter-
prises. The ambition of the EC is
to double this share in the new
budget period 2007 - 2013. The
current structure of the support
from the EU Structural Funds for
innovation and research gives an
idea of where the EU expertise
and capacity are the greatest:
research projects at universities
and research institutes (26 % of
the total resources), research and
innovation structure such as pub-
lic buildings but also incubators
and technology transfer centers
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(25%), innovation and techno-
logy transfer and partnerships
(37%), and training of resear-
chers (3%). The main financial
instrument for the attainment of
the convergence obijective is the
European Regional Development
Fund which is supported by the
European Social Fund. Innovation
activities of European cities will
be financed under the territorial
cooperation objective of the EU
cohesion policy. In 2007, the JER-
EMIE initiative (joining European
resources for micro- to medium-
sized SMEs) will be launched.
Within its framework, the Euro-
pean Investment Bank (EIB) will
facilitate the development of ven-
ture capital schemes under the
cohesion program in accordance
with the needs of the regions.
Further resources for innovation
in rural areas are envisaged from
the European Agricultural Fund
for Rural Development (EAFRD);

The 7% Framework Program of
the EU for research, technological
development and demonstration
activities (2007-2013) (FP 7) has
received double the amount of
annual resources of the previous
programming period to reach EUR
50.5 bn over the period 2007 -
2013™. For the first time in its his-
tory the program covers a seven-
year horizon™ so that its imple-
mentation time frame coincides
with that of the Structural Funds
and ensures synergy between the
two financial instruments. The
Program covers four thematic ar-
eas: Cooperation (EUR 32.3 bn/
64% of the Program’s budget),
Ideas (EUR 7.5 bn/15%), People
(EUR 4.7 bn/9%) and Capacities
(EUR 4.3 bn/9%). FP 7 envisages
greater involvement of SMEs in
the development and implemen-
tation of applied research projects
intended toimprove the research —

Action 1: Modernization of the education systems of the Member States for
the development of better education and innovation skills.

Action 2: Establishment of a European Institute of Technology by 2009.

Action 3: Creation of an open, single and competitive Eurpean labor market
for researchers.
Action 4: Adoption by the end of 2006 of a Communication to promote

knowledge transfer between universities and other public research organiza-
tions and industry (already achieved).

Action 5: Mobilization of the instruments of the Cohesion Policy (EU funds)
to support innovation in the regions.

Action 6: Change of the framework for state aid to improve the financing of
innovation and research. By the end of 2006 the European Commission will
present guidance for the development of tax incentives for R&D (already
achieved).

Action 7: The European Commission will present a new patent strategy by
the end of 2006 and a new IPR strategy in 2007.

Action 8: Promotion of the development of new digital products, services
and business models through better application of the existing legislation.
Action 9: In 2007, the EC will test the emergence of lead-markets for the
development of new technologies.

Action 10: By the end of 2006 the EC will publish a Handbook on how pre-
commercial and commercial procurement can stimulate innovation.

Source: Communication from the Commission, Putting Knowledge into Practice: a
Broadbased Innovation Strategy for the EU, COM (2006) 502.

SMEs. The Capacities objective is has a budget of EUR 4.2 bn to

specifically targeted to the needs
for preparation of the regions and
countries under the convergence
objective of the Structural Funds
for better integration into the EU.
Its activities are oriented towards
the creation and integration of
research infrastructures in Europe,
research to support SMEs, coop-
eration among regions for the
development of  innovation
activities to be financed from the
Structural Funds, development
of European research policy and
international cooperation beyond
the EU.

The Competitiveness and Inno-
vation Program (2007-2013) is a
continuation of existing EU pro-
grams, bringing them together to
focus on innovation. The Program

be distributed among three pri-
orities: (i) Entrepreneurship and
Innovation (EUR 2.6 bn) aimed at
maintaining a European network
in support of SMEs and the trans-
fer of technologies; (ii) Support
to ICT policies (EUR 0.8 bn); and
(iii) smart energy (EUR 0.8 bn).
Although with a smaller budget,
the program produces a powerful
impact on the operation of FP 7
and the Structural and Cohesion
Funds, providing resources for the
development of European policies
and identification of the future
priorities in the fields of innova-
tion, ICT and energy;

The  education  programmes
Socrates, Leonardo da Vinci, Jean
Monnet, eLearning, Tempus, Eras-
mus Mundus are aimed at the

business links. The goal of the
EC is to have at least 15 % of the
resources for the Cooperation
priority (EUR 4.9 bn) allocated to

2 Amended proposal for a Decision of the European Parliament and the Council concerning the 7th Framework
Programme of the European Community for research, technological development and demonstration activities (2007
- 2013), COM(2006) 364 final.

% The previous research framework programs had four-year terms.



emergence of a single education
area within the EU, playing an
essential role in the enhancement
of the long-term innovation
capacity of the EU.

The financial instruments for the sup-
port of innovation at EU level are sup-
plemented by several important coor-
dination mechanisms and services:
Innovation policy analyses. The
EC maintains the electronic portal
European Trend Chart on Inno-
vation and European Innovation
Scoreboard, collecting, process-
ing, analyzing and dissemina-
ting information about the
innovation policies in the Mem-
ber States. The analyses produced
under this initiative underpin the
holding of numerous working
meetings of representatives of
the Member States to discuss the
opportunities for development of
innovation policies;
The Pro Inno Europe initiative
brings together opportunities for
training and cooperation in the
field of the innovation policies
between the Member Stats and

the EU that the development and
implementation of the innovation
policy calls for coordination in various
aspects:

The first aspect is the coordina-
tion among the various levels of
development and implementa-
tion. The actions worked out at
the local, regional, national, Euro-
pean or even global level should
be complementing each other;
The second aspect is the sectoral
one. Many factors influencing
innovation are shared in common
by all industrial sectors but some
industries have specific socio-eco-
nomic characteristics and need
specific policy solutions;

The third aspect is the interaction
of the innovation policy with the
other EU policies since there are

FiIGURE 1.

Competitiveness and Innovation
FP — EUR 4.21 bn (1.37 %):
management at the EU level -
innovation and entrepreneurship,

the regions in Europe;
Support for sectoral innovation

Innovation
in the EU

X7

ICT, smart energy

and clusters through the Europe
Innova initiative. The new gen-
eration of programs for a Euro-
pean regional policy over the
period 2007 - 2013 will promote
the establishment of regional
innovation clusters not only in
developed urban areas but also
in rural areas and less developed
regions. In 2007, the EC will work
out a map of the existing clusters,
their strengths and cooperation
opportunities;

Services for transfer of technolo-
gies - a network of European
innovation centers in 71 regions
from 33 countries.

From the Green Paper on Innovation
published in 1995 to the latest com-
munication of the Commission Put-
ting Knowledge into Practice, it has
always been the understanding of

diverse factors influencing the
capacity of businesses to inno-
vate. This requires promotion of
innovation through policies in
other spheres as well and its trans-
formation is a task going beyond
the framework of a single depart-
ment or ministry in the respective
country;

The implementation of the stra-
tegy should involve all stakehol-
ders - businesses, public sector,
consumers;

Competition is the engine of
innovation but policy actions and
mechanisms to support innova-
tion are indispensable. At the
political level, innovation should
be viewed as a priority of the
Member States in order to attain
the growth and jobs objectives.

INSTRUMENTS FOR SUPPORT OF INNOVATION IN THE EU

FP 7 - EUR 50.52 bn out of
which EUR 4.84 bn (1.57 %) for
SMEs and Capacity Programme -
EUR 4.21 bn (1.37 %) for the
regions under the convergence
objective

EU Structural and Cohesion Funds - EUR 308.04 bn out of which EUR 106.31 bn
(min 60 % of the convergence objective) for implementation
of the Lisbon Strategy and EUR 30.80 bn (min 10 % of all resources in the
funds for innovation, research and modernization of SMEs) +
joint venture capital activities with the EIB and the EIF in the regions (JEREMIE)

Note: The percents in the brackets present the share of the respective funds
compared to the Structural and Cohesion Funds.

Source:

Applied Research and Communications Fund on the basis of EC data (Regions

for Economic Change: Innovating through EU Regional Policy (2006); Innovative
Actions and Strategies (2006); Amended proposal for a Decision of the
European Parliament and the Council concerning the 7t Framework Programme
of the European Community for Research, Technological Development and
Demonstration Activities (2007 - 2013), COM (2006) 364 final.

% EU Green Papers are published at the initiative of the European Commission, offering a specific theme for broad
discussions by the Member States and the EU institutions. Where Member States are interested in joint actions,
the EC undertakes the publishing of a White Paper and the formal elaboration of the rules in the respective field

in the form of recommendations, guidelines, etc.
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Bulgaria’s Participation in the
EU Structural and Cohesion
Funds - Opportunities for the
National Innovation Policy

The development of the Bulgarian
national innovation system and policy
will largely depend on the successful
integration of Bulgaria into the Euro-
pean initiatives and financial mecha-
nisms in this area. Access to European
funds after 2007 makes it possible for
the country to substantially increase
investments in innovation, research
and science, as well as in related
spheres like entrepreneurship, ICT
and education. In accordance with
the National Strategic Reference
Framework 2007 - 2013 Bulgaria will
double its public spending for the
implementation of policies beyond
basic infrastructure, including inno-
vation and research. The increase
is expected to materialize primarily
in the second half of the planning
period, i.e. after 2009. The rolling over
of the main bulk of resources ahead
in time implies considerable strength-
ening of the administrative capacity
of the country in the respective areas
financed by European funds during
the first two years of Bulgaria's EU
membership.

The spending for innovation, research
and science™ which the Bulgarian
Government and the European Com-
mission plan for the period 2007 -
2013 from the European funds is al-
located among several programs:

The Development of the Com-
petitiveness of the Bulgarian
Economy Operational Program
envisages that 15%'® of the total
value of the program (1.9 % of
the total amount of the resources
from the Structural and Cohesion
Funds for Bulgaria or EUR 124.4
mn over the period 2007 - 2013)
will be channeled into Priority
Axis 1 Development of a Knowl-
edge-Based Economy and Innova-
tion Activities. Many actions un-
der the other priority axes of the
program are organically linked to
innovation and innovation capa-
city building, such as the activities
for promotion of entrepreneur-
ship, establishment of venture
capital funds, ICT, etc. For more
clarity, they have not been inclu-
ded in the calculations in this sec-
tion but their current condition
and development potential are
reviewed in the main body of the
report;

The Human Resources Devel-
opment Operational Program
provides for the implementation
of the operation Development
of Post-Graduate Programs for
Education and Research within
the framework of the priority
Improvement of the Quality of
Education and Training, for which
3,2%" of the total resources of
the program have been allocated
(0,5% of the Structural and Cohe-
sion Funds for Bulgaria or EUR 33
mn over the period 2007 - 2013).
Similar to the foregoing opera-

This includes only those actions under the operational programs and the National Strategic Plan for the

Development of Rural Areas, which are explicitly defined as oriented towards “innovation”, “research”, or “science”.
The versions of the documents available on the official website of the Government for coordination of the
European funds HYPERLINK “http://www.eufunds.bg” www.eufunds.bg as of 25 November 2006 and the updated
versions (complete or demo) available on the websites of the respective line ministries have been used here.
Therefore there might be some discrepancies in the data, as observed also in the government documents, but
they are hardly likely to produce substantial changes in the calculations, the risk being some underestimation of

the respective expenditures.

>

The assumption in the NSRF is that the relative weights of the individual priorities will not change over the period

2007 - 2013, which is highly unlikely against the backdrop of the dynamic economic development. Changes would
possibly depend on the changes in the administrative capacity of the coordinating authorities and the beneficiaries

in the respective spheres.

The calculations are based on the assumption that the resources under the OP are the same as the resources

envisaged for the respective priority under the three year program budget of the Ministry of Education and Science
for 2007 due to the lack of detailed data in the available version of the program.

=

These are the activities for which the operational programs explicitly state that they are allocated for innovation.

They exclude innovation supporting activities such as entrepreneurship, venture capital financing, education, ICT,

etc.
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tional program, this one envis-
ages funding of activities which
produce a strong impact on the
country’s innovation capacity,
e.g. entrepreneurship, education
and training, etc. For the overall
goal of development of human
resources, the public (national
and EU funds) is expected to tre-
ble on an annual basis after 2007.
Innovation is a horizontal priority
in the Human Resources Develop-
ment OP, which implies that all
activities in the program will have
an innovation component;

The Regional Development
Operational Program envisages
investing in innovation 1.2 % of
the resources for the priority Pro-
motion of Local and Regional
Development in Bulgaria (0.2 % of
the total amount of the resources
from the Structural and Cohesion
Funds for Bulgaria or EUR 16.3 mn
over the period 2007 - 2013). The
program provides for investment
in ICT and development of the
business environment in various
regions of the country, which will
promote innovation;

The National Strategic Plan
for the Development of Rural
Areas provides for 4 % of the total
resources to finance the develop-
ment of innovation in rural areas
and food industries. These activi-
ties will be financed through the
European Agricultural Fund for
the Development of Rural Areas.
The National Strategic Plan for
Fisheries and Aquatic Cultures
also mentions the development
of science in this area as a strate-
gic objective to improve the man-
agement of fish resources but it
does not present any indicative
financing plan.

According to expert estimates, the
total resources to be allocated for
direct actions for innovation,
research and science™ from the
Structural Funds (the European
Regional Development Fund and
the European Social Fund) will



increase from EUR 12.8 mn in 2007
to EUR 32.1 mn in 2013. Spending
on innovation and research would
be even greater because of the
added effect of the activities within
the framework of the National Stra-
tegic Plan for the Development of
Rural Areas®™. In 2006, the expen-
ditures for direct innovative activi-
ties, research and science in Bulgaria
were about EUR 8 mn?°. Hence the
resources commited to the country
from the Structural Funds in 2007
will be at least 50 % more than the
current national financing. On top
of this comes e financing from the
EU Framework Programs. For the
last four years Bulgarian participants
have attracted EUR 31.2 mn in con-
tracts under the Sixth Framework
Program for Research, Technologi-
cal Development and Demonstra-
tion Activities”. Under the assump-
tion that Bulgaria's success rate will
remain unchanged following the
doubling of the budget of the
Seventh Framework Program,
we should expect the contracted
amounts by Bulgarian organisations
to reach some EUR 16 mn in 2007.

On the one hand, the substantial
increase of the resources for inno-
vation, research and science after
2007 calls for the establishment of
additional administrative capacity in
the country for management and
coordination of the activities in this
sphere. Moreover, the funds will
come from different EU sources. On
the other hand, from the perspective
of the share in the total public and
equivalent (EU) expenditures over
the period 2007 - 2013, the role of
research and technological develop-
ment remains quite modest - 2 %
or as much as that of tourism. The
annual growth of this share in 2007
- 2013 compared to 2004 - 2005 is
also rather small - 0.2 percentage
points compared to 1.5 percentage
points for tourism and over 7.3 per-
centage points for industry (SMEs).
In the new Member States which
joined the EU in 2004 the share of

below 1 % in Lithuania and 2 % in
Slovakia to over 10 % in Estonia?.

resources for research and techno-
logical development ranges from

Ficure 2. PLANNED RESOURCES FROM THE EU STRUCTURAL AND COHESION
FUNDS UNDER THE OPERATIONAL PROGRAMS FOR BULGARIA
2007 - 2013
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Source: National Strategic Reference Framework of the Republic of Bulgaria
2007 - 2013, version as of October 2006.
Ficure 3. RESOURCES FOR INNOVATION AND SCIENCE IN BULGARIA PLANNED
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® According to the preliminary version of the plan, 4 % of the total budget will be spent on innovative activities in
rural areas and on support for innovation in food industries.

3

Including the 2006 budgets of the National Innovation Fund and the National Science Fund, which are the national
project financing instruments.

EU Enlargement — What Impact on Research in Bulgaria, Romania and the EU?, Cordis News, 7 November 2006.

Accessing EU Funds in the New Member States: Best Practice from Around Europe, Economist Corporate Network,
The Economist (2005).

The calculations are based on the assumptions about the amount of resources earmarked for innovation and
research within three operation programs under the following priorities: Competitiveness OP — Development of a
Knowledge-Based Economy and Innovation; Human Resources OP — Improvement of the Quality of Education and
Training; Regional Development OP — Promotion of the Cooperation with the European Regions. They include only
the resources which are explicitly envisaged for “innovation” and “research”. The sources of data are the National
Strategic Reference Framework (version as of October 2006) and the seven operational programs.
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Although it is common sense to seek
maximum absorption of the Euro-
pean fundsin the initial years after the
EU accession at the expense of alloca-
ting them into spheres which absorb
them more easily but have no high
impact on the economy like tourism
or industry, these allocations should
be considered carefully from the per-
spective of the administrative capa-
city and their effect on the long-term
growth of the country.

Recommendations

On the basis of the analysis and the
assessment of the current condition
of the national innovation system in
Innovation.bg this year and last year,
the following recommendations can
be formulated for the successful inte-
gration of the national into the Eu-
ropean innovation policy and for the
better absorption of resources from
the European funds for innovation,
research and science:
A new strategic vision is needed
for the development of the Bul-
garian innovation system in the
EU in order to ensure consistency
between the innovation policy
and the research and technologi-
cal development, ICT and educa-
tion policies at the national level
and coordination with the EU
innovation policy. It could bring
together the experience gained
in the elaboration and implemen-
tation of several national docu-
ments - the National Innovation
Strategy, including the available
Reports on the National Innova-
tion Policy for 2005 and 2006,
and the activities of the National
Innovation Fund, the National
Strategy for Scientific Research
2005 - 2013, including the activi-
ties of the National Science Fund,
the National Strategy for Promo-
tion of SMEs 2007 - 2013, the
draft Clusters Development Stra-
tegy, while taking into account
the developments in the educa-
tion and ICT spheres. It is impor-

26

FIGURE 4.

PRIORITIES IN THE USE OF THE EU STRUCTURAL AND COHESION

FUNDS BY SOCIO-ECONOMIC SECTORS
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Research and
technological
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Source:
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Transport 24 %
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\ Energy 1 %
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National Strategic Reference Framework of the Republic of Bulgaria

2007 - 2013, version as of October 2006.

tant for this integrated document
to reflect the guidelines for the
development of the European
Innovation Strategy and the way
in which they will be consistently
applied in Bulgaria within the
framework of the various Euro-
pean financing mechanisms - the
Structural and Cohesion Funds,
the Seventh Framework Program,
and the Competitiveness and
Innovation Framework Program;
The coordination among the
various operational programs
connected to innovation and
the related spheres should be
improved - the Development of
the Competitiveness of the Bul-
garian Economy OP, the Human
Resources Development OP the
Regional Development OP and
the National Strategic Plan for
the Development of Rural Areas.
Innovation as a horizontal prio-
rity should underpin also the
other  operational  programs,
especially the Environment OP,
where the EU intends to develop
as a global leader. The interaction
betweentheindividual operational
programs should be justified from
the viewpoint of their content
and it should also envisage spe-
cific administrative coordination
mechanisms, giving a clear outline
of how the resources from the EU
funds will be complemented by
the other innovation financing
progams at the EU level. For
example, in terms of the adminis-
trative coordination, keeping the

Ministry of Education and Science
as the intermediary body only
for the implementation of the
Human Resources Development
OP creates the risk of continued
disproportion between innova-
tion demand on the one side and
research and technology supply
on the other in the country. If
we take the medium-term na-
tional development objectives set
out in the NSRF as the point of
departure, the leading operatio-
nal programs should be those
for competitiveness and human
resources with clear interconnec-
tion between them and linkages
to the other operational programs.
The role of ICT in the individual
progarms and the coordination of
activities in this sphere should also
be defined much more clearly;

Special attention should be paid
to the establishment of adminis-
trative capacity for management
of European funds on the innova-
tion at the regional level, where
the management of activities and
the burden of implementation
will gradually be shifted. In this
relation, after 2007, the capacity
of national level authorities to
integrate and coordinate innova-
tion activities and policy should
be strengthened, including the
promotion of publish-private
partnerships. The experience of
the new EU Member States which
joined in 2004 has revealed that
after the first two years of absorp-
tion of resources from the Struc-



tural Funds, a need for more com-
prehensive and complex projects
at the regional level emerged, for
which their capacity proved to be
much more limited?;

In order for the administrative
capacity for developing and
managing innovation projects
within the framework of the
European funds at regional and
national level to be improved, the
available European instruments in
this direction should be used, such
as Regional Innovation Strategies
or the networks of the Innovation
Relay Centers and the European
Information Centers. For this pur-

pose as early as 2007 it is neces-
sary to implement a quick-start
package of specific measures for
national co-financing of these and
similar initiatives supported by
the EU framework programs. This
will guarantee synergy between
the various financing instruments
of the EU innovation policy in Bul-
garia and the maximum efficiency
in the spending of national co-
financing resources. For example,
projects for Regional Innovation
Strategies (RIS), a major tool of
the European Commission to
prepare the European (including
Bulgarian) regions for innovation

% Accessing EU Funds in the New Member States: Best Practice from Around Europe, Economist Corporate

Network, 2005.

actions under the Structural
Funds, are currently being imple-
mented in all planning regions
of Bulgaria. The South-Central
Region has already developed
its RIS and it already has a pipe-
line of projects to be financed
from the Structural Funds. The
other regions will be ready by the
beginning of 2008 making 2007 a
crucial year for the preparation of
pilot projects.
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The Innovation.bg® index brings together five groups of indicators describing
the national innovation system and its functioning:

1.

gross innovation product - indicates the results of the functioning of the
national innovation system in the form of new products, technologies
and research, as well as the main outcomes from and obstacles to the
innovation activities of enterprises;

entrepreneurship and innovation networks —presents two of the major
sources of innovation for the Bulgarian economy - the establishment of
new enterprises and the participation of Bulgarian companies in national
and international networks for development of new products and services;
investment in and financing of innovation - reviews investment in R&D
for the development of innovation and the available innovation financing
instruments in the country, as well as the role of foreign investment and
the import of capital goods in the transfer of foreign technologies and
knowledge;

human capital for innovation - describes the existing general and specia-
lized (research) human resources at the disposal of the national economy
for adaptation and creation of innovation;

information and communication technologies (ICT) - analyses the condi-
tion and use of the available information and communication infrastructure
as the conduit of knowledge and innovation.

Each group contains several synthetic indicators. Working definitions have been
used for the synthetic indicators and the names of the groups might differ from
similar more precise definitions in the existing literature. Indicators, in their turn,
consist of a various number of existing statistical measures presented graphically
and grouped so that to give the fullest possible picture of the respective com-
ponent of the national innovation system. The indicators presented graphically
build on internationally accepted definitions and concepts. The indicators in the

% For a more detailed description see Appendix 2 and /nnovation.bg: Innovation Potential of the Bulgarian
Economy, Applied Research and Communications Fund, 2005.
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individual groups are not changed from one edition of /nnovation.bg to another
to ensure maximum comparability. The dynamic development of the theoretical
models in this sphere, however, and the lack of updated annual data on some
indicators have caused some changes and additions as reflected in the various
sections.

Indicators are grouped on the basis of European and international experience in
the design of such assessments so that to encompass as fully as possible the con-
dition of the innovation system and the factors for its operation. Each indicator is
chosen to meet several criteria to be included in the report, the most important
ones being to ensure maximum comparability with EU and OECD countries, to
be easy to understand, and to measure developments relevant for the develop-
ment and well-being of the businesses and the population in Bulgaria.

The relatively early stage of development of the Bulgarian national innova-
tion system makes the access to information in this sphere more difficult, while
the available data from the official statistical sources such as Eurostat and the
National Statistical Institute are two years old at best. The dynamic develop-
ment of the Bulgarian and global economy, especially in the innovation sphere,
requires the use of a maximum number of information sources to give a com-
plete and up-to-date picture of the development of the national innovation
system?®. To achieve this effect, Innovation.bg 2007 includes a brief overview of
the international indexes following the development of the Bulgarian innovation
system and presents for the first time the Innovation index of the enterprises in
the country, constructed on the basis of the findings of surveys conducted by
the Innovation Relay Centre - Bulgaria at the Applied Research and Communica-
tions Fund.

% Measuring Innovation 2006, The Boston Consulting Group, 2006.
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International Indexes
Assessing the Innovativeness
of the Bulgarian Economy

There exist several summarized inter-
national assessments of the innovative
potential of countries, which include
Bulgaria in their surveys: the summary
innovationindex ofthe EuropeanInno-
vation Scoreboard, the International
Index of the National Innovation
Capacity”, the innovation indicator of
the Global Competitiveness Index of
the Davos World Economic Forum?,
the UNCTAD Innovation Capabilities
Index, the Innovation Pillar in the
Knowledge Assessment Methodology
of the World Bank. In 2006, three of
these indexes were updated and the
results are presented briefly below?.
The results for Bulgaria are not homo-
geneous across the various sources
and at different points of time, which
reflectsto a certain extent the different
ranking methodologies and also cor-
roborates the need for further data
and more detailed analysis of the
structure and development of the
Bulgarian innovation system.

The European Innovation Score-
board®* divides countries into four

groups, depending on the dynamism
of their innovation development com-
pared to the EU average level on an
annualbasis-"innovationleaders”, “fol-
lowers”, “catching up” and “trailers”.
The dynamism of the development of
countries is measured by the summa-
ry innovation index. Over the period
2004 - 2006, Bulgaria moved between
the groups of “catching up” and “trai-
lers”, ranking among Poland, Slovakia,
Latvia, Romania and others in terms
of aggregate index values. According
to the scoreboard analysis, Bulgaria
does not use the resources invested in
innovation efficiently, i.e. the innova-
tion investment level should have put
Bulgaria in a much better economic
position in Europe. The scoreboard
reports a recurrent tendency of the
EU-27 to lag behind the United States
even when enlargement effects are
exluded.

The Knowledge Assessment Method-
ology is an interactive tool for interna-
tional comparisons in terms of various
indicators, which has been developed
by the Knowledge Development Pro-
gram of the World Bank. It consists of
80 structural and qualitative indicators
making up the four pillars of the know-

ledge-based economy: (1) economic
incentives and institutional growth; (2)
education; (3) innovation, and (4) ICT.
According to its assessment, Bulgaria
has substantially improved its inno-
vation capacity for the last ten years,
reaching the level of Croatia and over-
taking Romania, Turkey, Latvia and
Poland among the applicant countries
and the new EU Member States.

The Global Competitiveness Report
2006-2007 of the World Economic
Forum in Davos ranks Bulgaria last
among the applicant countries and the
new EU Member States in terms of the
Innovation Indicator of the Global Com-
petitiveness Index, seriously lagging
behind Cyprus, Romania and Turkey
which rank behind Bulgaria in terms of
the indexes mentioned above. Probably
the difference with the other two inno-
vation rankings is due to the different
level of data aggregation. The former
two rankings include more monoto-
nous statistical indicators which change
values slowly with a certain time-lag
and cover factors of the innovation
environment, whereas the latter is
based on surveys of businesses which
are strongly focused on the develop-
ment of products and might reflect

Ficure 5.  SUMMARY INNOVATION INDEX
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7 Developed by Michael Porter and Scott Stern in 1999 for the needs of the Global Report on Competitiveness of the Davos World Economic Forum.

updated since 2003.

The index has not been

% Innovation is one of the nine indicators making up the International Competitiveness Index of the Davos International Economic Forum.

 For the other indexes see Innovation.bg: the Innovation Potential of the Bulgarian Economy, Applied Research and Communications Fund, 2005.

* For more details see Appendix 2.
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specific attitudes as of the time of the
survey.

Innovation Index of Bulgarian
Enterprises®’

The disparate findings about the ope-
ration of the Bulgarian innovation
system resulting from the application
of different international methodolo-
gies prevent their use in the deve-
lopment of the national innovation
policy. Therefore the macro- and/or
micro-economic data collected to
examine more general developments
such as competitiveness should be
supplemented by more detailed data
on the innovativeness of Bulgarian
enterprises. Innovation.bg 2007 meets
these needs, presenting for the first
time an index of the innovativeness
of Bulgarian enterprises to supple-
ment the micro-economic data from
the annual surveys of the Applied
Research and Communications Fund
used in the five groups of indicators
covered by the report. Appendix 1 of
the report includes also a pilot cluster
analysis and a panel survey of Bulgar-
ian innovative companies. The simul-
taneous application of all three tools
enables Innovation.bg 2007 to give a
detailed picture of the operation and
features of the Bulgarian innovation
system for the needs of the national
and corporate innovation policies in
Bulgaria.

The innovation literature assumes
that the ability to create and intro-
duce product innovations is relevant
for the initial market development
stage when a multitude of competing
versions of the respective good exist.
As time goes by, the focus is shifted
to process innovations, economies
of scale and cost reduction®. Many
surveys in Europe point out that
organizational innovation is more
important for the changes in the
structure of employment and skills
than technological (process or pro-
duct) novelties, whereas the distinc-
tion between product and process
innovation should not be overestima-
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FIGURE 6.

INNOVATION PILLAR IN SELECTED ECONOMIES 1995, 2006

ACCORDING TO THE KNOWLEDGE ASSESSMENT METHODOLOGY
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ted since businesses often introduce
both simultaneously in combination
with organizational innovation®. His-
torically, the process of catching up
in developing economies is associa-
ted not only with the acceptance and
application of existing technologies
in conventional economic sectors but

n |} | | n n | |} n n | |} n n |}
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also with innovation, especially of the
organizational type, and with entry
into emerging global markets3-.

Using these theoretical models, the
innovation index of Bulgarian enter-
prises ranks innovative businesses
on a 0 to 100 scale in terms of their

The Innovation Index of the Bulgarian Enterprises and the data in this section of the Report are calculated on

the basis of the annual survey of innovative companies in Bulgaria conducted by sociological and marketing
agency Vitosha Research as commissioned by the Innovation Relay Centre (IRC) at the Applied Research and
Communications Fund, unless explicitly mentioned otherwise. It is a nationally representative survey of companies
in Bulgaria based on the answers of 1,070 respondents in the country. Although coming from the same source, data
in this section are not directly comparable to but are compatible with the data from the five groups of indicators
of the Innovation.bg index presented below since the calculations of the innovativeness index of enterprises use
not only product and process innovation, but also marketing and organizational innovation. For the sake of year-
to-year comparability, the results in the five groups of indicators presented below are based only on product and
process innovation. The description of the index methodology is provided in Appendix 2.

Fagerberg, J, D. Mowery, R. Nelson, The Oxford Handbook of Innovation, Oxford University Press 2005.
Pinta, M., Innovation and Employment, The Oxford Handbook on Innovation, Oxford University Press, 2005.

% Fagerberg, J., Godhino, M., Innovation and Catching-Up, The Oxford Handbook on Innovation, Oxford University

Press, 2005.



innovation intensity. The latter is
determined by the ability of enter-
prises to combine several types of
innovation at a time, thus generating
revenues higher than the predomi-
nant market levels*. Furthermore it is
influenced by the degree of novelty
of the products introduced on the
market. Innovation types determine
the level of innovation intensity of
enterprises, depen-ding on whether
these are novelties for the company
only, for the domestic market or for
the sector globally.

The innovation index distinguishes
among three types of innovation:
product, internal (process and organi-
zational) and marketing innovation*®.
In 2006, Bulgarian enterprises intro-
duced most often internal innova-
tion (27% of companies) followed
by product innovation (18,1%) and
marketing innovation (17,5%). Com-
panies rarely introduced only a single
type of innovation. The smallest share
in this respect is that of companies
introducing only marketing
vation (1,6%) followed by product
innovators (2,8%) and internal inno-
vators (6,2%). This distribution is easy
to understand since the introduction
of a new product or process calls for
extensive marketing efforts to be
promoted. In the case of younger
companies on the markets, such as
most of the companies active in Bul-
garia, product innovation requires the
introduction of new promotion chan-
nels to tap into the full value-added
of the innovation. Enterprises which
introduced product innovation typi-
cally engaged in internal innovation
as well and the latter brought about
marketing innovation, too. Thus prod-
uct innovations are the main innova-
tion engine for Bulgarian enterprises,
while their capability of introducing

inno-
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internal and marketing innovation
determine their innovation intensity.
The prevalence of internal innova-
tion in Bulgarian enterprises reveals
that they are active primarily on well
established markets with high prod-
uct saturation and small potential for
revenue growth beyond the imple-
mentation of economies of scale and
cost reductions. This implies that the
Bulgarian companies are exposed

% Many empirical studies reveal that the yield typically measured as the profit margin or capital gain (change of
value) per share is generally higher for innovative businesses than the market levels in the respective sector and it
is the highest for companies combining several types of innovation. For more details see McGregor, J., The World's
Most Innovative Companies, BusinessWeek, April 24, 2006; Innovation 2006, The Boston Consulting Group, 2006; The
R&D Scoreboard 2006, Department of Trade and Industry, UK, 2006.

% Using the definitions and methods of collecting information of Community Innovation Survey 4 of Eurostat.

7 See the Gross Innovation Product section.

to substantial competitive pressure
at the time of their entry into the
market. Thus, in order to stay on the
market against the backdrop of the
gradual increase of domestic labor
costs, Bulgarian companies have to
generate revenues from their price
advantage or from the introduction
of more marketing innovation or the
development of new products. The
choice between these alternatives
depend on the innovation climate in
the country and the extent to which
it supports investment in the develop-
ment of new products®”. Few Bulga-
rian companies, less than one in ten,
reach the highest innovation intensity
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and introduce all three types of inno-
vation simultaneously.

The Innovation Index of Bulgarian
enterprises reveals that a sizeable
portion of them (over 65 %) have
not introduced any innovation over
the last year. Most of the Bulgarian
innovative enterprises (some 24 % of
all businesses) report index values
below 40, and the average weighed
Innovation Index of Bulgarian Enter-
prises was 10.2 in 2006. That reveals
their weak ability to combine several
types of innovation and the intro-
duction mainly of innovations with
low level of novelty by the Bulgarian
enterprises (new to the com-
pany or the domestic market but
not to the international market).
The average value of the index
for innovative businesses is 56.1.
The highly innovative Bulgarian
companies or companies with an
index above the average of 56.1
account for less than 4 % of all Bulga-
rian enterprises. The high concentra-
tion of innovation activities in just a
few companies is a normal feature
of innovation. On the other hand,
although there is no opportunity for
international benchmarking or com-
parisons over time, the big difference
in the average level of innovativeness
among all enterprises and the innova-
tive companies in Bulgaria is a sign of
weak entrepreneurial activity in the
Bulgarian economy and is a potential
threat for the growth opportunities
of enterprises.

The analysis of the relation between
the Innovation Index and some other
features of the Bulgarian enterprises
provides important direction for the
national innovation policy which,
if coupled with the other available
statistical indicators, could be used
to enhance the innovative capacity
of the Bulgarian enterprises and the

% See the Entrepreneurship and Innovation Networks section.

Ficure 9. SHARE OF BULGARIAN COMPANIES BY TYPE OF INNOVATION
THEY HAVE INTRODUCED IN 2006
Product
innovation
28 %
18.1 %
27 %
Internal
innovation
6.2 %
Marketing
innovation
16 %
17.5 %

Note: The figure presents the share of the innovative companies in the whole set.
The numbers in the overlapping sections of the circles stand for the share
of companies which have introduced the respective types of innovation
simultaneously. The percentage in the circles in the figure stand for the share of
the companies which have introduced the respective type of innovation and the
percentage immediately below the names indicate the share of the companies
which have introduced only this type of innovation.

Source: Applied Research and Communications Fund, 2006.

economy as a whole. The Innovation
Index of Enterprises is related to the
main market on which companies
operate. The index is higher than the
national average level for the groups
of companies that operate on the na-
tional, European and global markets.
The index for the national market
is lower than that for the European
one by some three points, which is
an indirect measure of the weaker
domestic competition®*. Most Bulga-
rian companies are focused on ser-
ving the local market (within 30 km
of their location) or the regional mar-
ket (within 100 km) and these two
markets are characterized by lower
levels of the Innovation Index than

* See the Entrepreneurship and Innovation Networks section of this report.

the national average one. This comes
to reveal weak innovation capa-
city and potential in the Bulgarian
regions, poor national innovation
identity and reliance on the demand
of European consumers for the deve-
lopment of innovative products. If
the innovativeness of the local and
regional markets is increased at least
to the level of the national market,
this will result in substantial growth of
the Bulgarian economy and develop-
ment of specific local innovative pro-
ducts with great potential for interna-
tional sales®. This conclusion is con-
firmed by the relation between the
Innovation Index and the typology
of partnerships with other organiza-

% According to Michael Porter and his diamond of competitiveness, the capacity of businesses to innovate depends primarily on the intensity of competition on the local market

and on the links with local clusters.
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tions, through which the companies
in Bulgaria develop their product
innovations. Innovativeness is high-
est in the enterprises which partner
with foreign organizations. They
are followed with a small margin
of several points by companies pur-
cha-sing their product innovations
from other local partners and those
developing them together with local
organizations. The index for the
group purchasing their product
innovations from foreign partners
is by some three points lower than
the one for the first three cases. The
difference might be explained with
a host of factors. Enterprises of this
type probably receive ready-made
innovations from their parent compa-
nies, which does not lead automati-
cally to enhancement of the indige-
nous innovativeness of the subsidiary.
Furthermore, knowledge of the local
context and the easier exchange of
tacit knowledge between local com-
panies cannot be achieved in cross-
border relations. These observations
support the conclusion of last year’s
Innovation.bg report that the entry
of Bulgarian companies with strong
local ties into international produc-
tion networks on a partnership basis
is an important factor for enhancing
the innovativeness of the Bulgarian
economy.

The values of the Innovation Index
of Bulgarian Enterprises depends on
the planning horizon of companies.
Companies with a written business
plan covering more than two years
are more innovative by 30 % on the
average than those planning only a
year ahead. Other pilot tests of the
sensitivity of the index prove that
the innovativeness of enterprises
depends on the quality of manage-
ment (managers with a MBA degree)
and not so much on the availability
of technical specialists and on the job
training of the staff. These findings
about the crucial importance of high-
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quality managers and their lack in Bul-
garian businesses are corroborated by
an increasing number of surveys of the
Bulgarian economy. The latter, howe-
ver, reveal also the importance of the
staff training and the availability of
good technical experts for the perfor-
mance of the enterprise®’. It might be
precisely the lack of high-quality man-
agement that could be the reason for
the failure of the link between the

“ See The Competitiveness of the Bulgarian Economy 2007, Centre for the Study of Democracy, 2007, and World

Competitiveness Yearbook 2007, IMD, 2007.

innovativeness of the enterprises and
the continued training and technical
expertise to develop.

The Innovation Index of Bulgarian
Enterprises presented in this section
of the report is a pilot exercise. It will
be supplemented and extended in
future editions of the report. Many
conclusions pointed out here need
further study. Nevertheless, the index
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provides a powerful tool for analysis
of the innovation policy and strate-
gies of enterprises in Bulgaria. It will
improve the performance of the Bul-
garian innovation system and create
opportunities for further relevant
conclusions and recommendations
concerning the national innovation

policy.

Ficure 12. INNOVATION INDEX OF BULGARIAN ENTERPRISES AND THE TYPE OF

COOPERATION THEY ENGAGE IN IN THEIR INNOVATIVE PROJECTS
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Ficure 13. INNOVATION PRODUCT INDEX OF BULGARIAN ENTERPRISES AND

THEIR PLANNING HORIZON*?
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data and its survey Readiness of SMEs to absorb EU funds, commissioned by the
Ministry of the Economy and Energy, 1,011 companies, 2006.

“ The innovative product index of enterprises is analogous to the innovation index but it is calculated on the basis
of product innovation and does not take into account internal or marketing innovation. Their levels are not directly

comparable but both indexes display similar behavior.



]
1.Gross Innovation Product

The gross innovation product or the innovativeness of an economy is
expressed in the new products and services introduced, the new technologies
created and the new research results achieved. It consists of and results from
the interaction of the innovation, technological and research product of the
country. It is a major benchmark for the innovation policy because it makes it
possible for the outcomes of the innovation system to be compared over time
and geographically and for a proper assessment of the needs for change in
the organization of and inputs in the innovation process.

Over the last twelve months, the Bulgarian economy has increased its gross
innovation product, and the upward trend is expected to continue. The main
driving force behind the rise is the innovation product but the research pro-
duct of the country has also grown parallel to it. The rise, though modest, of
the innovation and research activity has not brought about development in the
technological product yet. The development of the national innovation system
is still in its early stage, which is most clearly seen in the relatively low results
it produces compared to the EU average levels. The first year of Bulgaria's EU
membership will see further positive developments: expansion in the innovative
activity of enterprises, improvement in their technological level and increase in
research.

Innovation product. The share of innovative enterprises is gradually growing in Bul-
garia. According to the latest official data, they account for some 16 % of all compa-
nies, still far below the EU average level. The economic sectors exposed to the most
intensive international competition and penetration of foreign capital, such as finan-
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cialintermediation, computertechnologies, R&D, engineering and consulting services,
and mining industries have scored the highest growth of innovative enterprises and
lag relatively less behind the respective EU levels. The situation in the regulated utili-
ties, transport, logistics and communications is just the opposite. The modest share
of innovative businesses in the Bulgarian economy relates also to the low techno-
logical intensity of its economy — Bulgaria lags behind the leaders among the new
EU Members States (Hungary, the Czech Republic and Estonia) more than five-fold
in terms of the share of high-tech exports. The Bulgarian innovative enterprises are
either in their development stage or operate on markets where the capital intensity
is higher than the innovation intensity and therefore their innovation activities are
characterized, first and foremost, by the acquisition of machines and equipment
supplemented with training of human resources. R&D comes second, whereby only
30 % of the innovative companies (i.e. less than 5 % of all enterprises) mention
them as an innovation activity. The effects of the innovation activity of Bulgarian
enterprises most often relate to broadening of the product range, expansion of the
market and assuring compliance with international standards. The most substantial
obstacle for Bulgarian innovative enterprises in their innovation activity compared to
their counterparts in the EU is the lack of appropriate sources of financing.

Technological product. The technological product in Bulgaria is some 50 % below
the level of the EU-10. The patent activity of Bulgarian inventors before the Bulgarian
Patent Office has decreased but has increased before the U.S. and European
patent administrations. The number of granted patents, however, remains far
below the average EU-10 levels which, in turn, are low compared to international
standards. Bulgarian patents are applied for by and granted to individual inven-
tors, which makes them vulnerable to circumvention on the international markets,
while their economic effect for the Bulgarian economy is not tangible. Supply
and demand on the Bulgarian technological market remain weak. Domestic and
international companies perceive the intellectual property rights protection in the
country as unsatisfactory: it is twice as low as in the EU-15 countries. In spite of the
signs of slightly increased patent activity of Bulgarian inventors in Europe, if it per-
sists at levels lower than the average in the EU-10, Bulgaria faces a serious threat
of remaining outside the global technological flows and faces the risk of limiting
its long-term innovation capacity.

Research product. The research product of Bulgaria has grown for the last twelve
months but its overall level is still below the average for the new EU Member
States. Bulgaria continues to lose ground with regard to the international recogni-
tion of its research product. The number of publications and citations in interna-
tionally refereed journals of comparable-size countries like, for instance, Slovakia, is
growing at faster pace than those of Bulgaria. The structure of the research pro-
duct is shifting towards applied subjects similar to the structure in the new EU
Member States, but at a slower pace. The share of basic science (chemistry, phy-
sics) is still high, whereas clinical medicine (closely related to the fast growing
global biotechnology sector) has a much smaller share than in the EU-15 and the
new Member States. The preservation of this basic-science dominated structure
does not entail any substantial increase of the technological and innovative activity
of the research sector in Bulgaria in the near future. A positive sign in this respect
is the growing share of Bulgarian engineering and technological publications up to
twice as much as those in the EU-15. The EU Framework Programs produce a tan-
gible impact on the publication activity and the structure of the research product
in Bulgaria. In the context of further EU support for research in Bulgaria and with
the further improvement of the overall economic situation in the country, there are
positive expectations as to the development of the research product in the years
to come.
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Innovation Product

The innovation product of a country includes the new or substantially improved
goods and services produced (or adapted) and introduced on its market. It
is determined by the innovation activity of enterprises in the country and
serves as the most important measure for the performance of the national
innovation system. The key features of the innovation product and foremost
its market orientation and the fact that it is the final phase of the innovation
process, determine the leading role of the business (and, more specifically, of
the innovation activity of enterprises) in its implementation.

Innovative Enterprises and
High-Tech Exports

According to the latest available data
from the National Statistical Institute
(NSI)*, the share of innovative enter-
prises in Bulgaria has grown to 16.2 %
of all businesses with more than nine
employees. The conclusion of the
previous edition of Innovation.bg
that the Bulgarian economy lagged
substantially behind the average
European level in terms of its inno-
vativeness is still relevant. The aver-
age share of innovative enterprises
in the EU-27 was 37 % as of 2004*.
In spite of the lower commitment to
innovation of Bulgarian enterprises
as a whole, some sectors report con-
siderable improvement in compari-
son to the previous survey. The most
dynamic growth of the share of
innovative enterprises is observed in
financial intermediation (growth rate
of 10.1 percentage points), computer

technologies, R&D, architectural,
engineering and consulting services
(9.8 percentage points) and mining
industries (8.4 percentage points).
The weakest improvement of the
share of innovation enterprises is
observed inthe utilities (electricity, gas
and water) - 0.5 percentage points.

The sectoral comparison between
Bulgaria and the EU-15 is terms of
the innovative activity of enterprises
reveals that, notwithstanding the
improvement reported, the absolute
lagging behind EU-15 is above the
average level (27.8 percentage points)
in mining industries (28.8 percentage
points) and in financial intermedia-
tion (28.5 percentage points). On the
other hand, thanks to the greater
commitment of mining industries to
innovation, this sector reports the
shortest distance from the respective
average EU-15 level of 20.6 percen-
tage points. However, more telling

% The survey of enterprises follows the model of the Community Innovation Survey and it was conducted by NSI
in 2005. Eurostat published the findings of the survey in 2006. It was for the second time that the survey was
carried out in Bulgaria after the pilot CIS survey of 2004, the results of which were presented in Innovation.bg:
the Innovation Potential of the Bulgarian Economy, Applied Research and Communications Fund, 2005. Parallel to
the NSI, Vitosha Research, the sociological and marketing agency, applied the same model to two surveys at the
national level in 2004 and 2006. On the one hand, the different methodology, including the scope of the sample
(number of companies and sectors) and the design of the questionnaire prevents the direct comparability of
results. On the other hand, the complementarity of the two sources of information (Vitosha Research emphasized
in its surveys on the more extensive collection of data on the overall innovation process in enterprises) enables
their joint use for a more thorough analysis of the innovativeness of the Bulgarian economy. Whereas NSI data is
published with a two-year time lag, the surveys of the Innovation Relay Centre — Bulgaria at the Applied Research
and Communications Fund give a more up-to-date picture of the way in which the Bulgarian innovation system
functions.

“ According to available data from the fourth Community Innovation Survey in 2007. All data provided below on EU
15 is from CIS 3.

The full name of the sector is “computer technologies, R&D, architectural, engineering and consulting services”. Here
and in the other sections the mentioning of any of these activities implies the whole sector as well.

&

are the differences in the relative lag-
ging behind because they take into
account the capital and innovation
intensity of the respective economic
sectors. In terms of this indicator, the
sectors which stand closest to the
European levels are computer tech-
nologies, R&D, engineering and con-
sulting services (62 % of the Euro-
pean level) and financial intermedia-
tion (51 %). The greatest relative lag-
ging behind is observed in transport,
logistics and communications (26 %)
and electricity, gas and water (27 %).

Although Bulgaria lags behind the
EU-15, there are some common
features in the structure of innovative
enterprises. For example, the sectors
with the largest share of innovative
enterprises in both cases are com-
puter technologies, R&D, architec-
tural, engineering and consulting
services, and financial intermedia-
tion, whereby the relative advance-
ment of the first sector in compari-
son to the respective average level is
higher in Bulgaria (20.4 %) than in
the EU-15 (13.9 %). The greater sec-
toral differences in innovation perfor-
mance are signs of the early stage of
development of the market economy
in Bulgaria. This very high concentra-
tion of innovative enterprises is con-
firmed also by the Innovation Index
of Enterprises presented above.

The greatest propensity for innova-
tion in computer technologies and
R&D* and financial intermediation
in Bulgaria reflects the international
tradeability of these services. On the
one hand, they have access to global
markets and must meet the sophis-
ticated demand and, on the other
hand, competition is high on the
supply side. Additional factors for
the faster innovation development
of these sectors in Bulgaria are the
specific features of the labor mar-
ket and the entry of foreign capital.
Very important is the fact that the
main input/capital in their produc-
tion is knowledge which, although
not at the best international level, is
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rewarded dozens of times lower
in Bulgaria than in the developed
nations. Shortived as it is, this price
comparative advantage of domestic
producers promotes their interna-
tional competitiveness. The entry of
foreign capital in the Bulgarian ban-
king system (over 80 % of the assets
in the sector are owned by foreign
legal entities) is also a catalyst for the
introduction of new products and
services, enhanced competition, and
improved quality of management
and marketing, which inevitably
requires more active innovation.

The reasons for the substantial
lagging behind of Bulgaria in com-
parison to the EU-15 in terms of the
innovation of enterprises are nume-
rous and can be traced out on both
the supply and demand side. In the
context of a functioning market econ-
omy with full freedom of movement
of goods, services and capital, the
market demand and the competitive
pressure seem to play the leading role
for the commitment of enterprises to
innovation. The Bulgarian market is
relatively small and characterized by
low purchasing power of consum-
ers and unsophisticated demand in
general. These features of the Bul-
garian society are corroborated by a
Eurobarometer survey*® according to
which Bulgaria is among the countries
with the greatest share of the popu-
lation “reluctant to” or “anti-” inno-
vation. Still new or improved goods
and services are “attractive” for 42 %
of the Bulgarians compared to 39 %
in the EU on the average. This typo-
logical analysis comes to show that
Bulgaria is within the group of coun-
tries with the highest proportion of
“anti-innovation” respondents who
account for 20 % compared to an EU
average of 16 %. These features of
the market in the country are power-
ful prerequisites for the weak innova-
tive efforts of the local enterprises.
Some possible incentives in such an
environment could be the export ori-
entation of the domestic output and/
or the reinforced competition in the
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Ficure 14. SHARE OF INNOVATIVE ENTERPRISES IN BULGARIA
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market segment from imports. These
two factors operate simultaneously in
most cases and therefore the innova-
tion process becomes a strategic and
long-term choice of business. The
accelerated globalization processes
over the last decade further contribu-
ted to enhancing competition and
emphasize the need for product dif-
ferentiation, as well as vertical and
horizontal integration and clustering
on the supply side.

The analysis of the structure of innova-
tive enterprises in Bulgaria by types of
innovation reveals a positive trend for
the economy as a whole, increasing
the share of mixed innovation (both
products and processes) at the
expense of purely product inno-
vation. Nevertheless, the
tion thrust of Bulgarian enterprises
towards improvement of products
only remains much higher than that
in the EU-15. They account for 46.2
% of the whole Bulgarian economy,
whereas the respective indicator in
the EU-15 is 25.4%". This characteristic
proves the early stage of development
of the innovation system and market
mechanisms in the country. Product
innovation typically has lower rates of
return compared to mixed or process

innova-

innovation and it is oriented towards
the domestic market, i.e. generally
it does not improve the competitive
positions of Bulgarian companies
internationally. Given the fact that
most Bulgarian companies focus
on well established and saturated
markets (EU) rather than emerging
industries, the implementation only of
product innovation without accompa-
nying process innovation means that
enterprises rely mainly on the low cost
of products and they will receive just
a small portion of the added value of
the end customer.

The sectoral comparison by types of
innovation exhibits some similarities
between Bulgaria and the EU-15.
Financial intermediation has the larg-
est share of mixed innovation in both
cases, while process innovation pre-
vails in electricity, gas and water. The
fact that some sectors have minimal
levels of innovation specialization
in Bulgaria, e.g. there is full process
specialization in the utilities, while
mining industries and financial inter-
mediation report almost zero process
innovation, can be explained with
the pilot nature of the first survey in
2003. The recent trends traced out in
the latest survey bring the types of in-

“ Population Innovation Readiness, Special Eurobarometer, European Commission, 2005.

“ See also Innovation Index of the Bulgarian Enterprises above.



novation by sectors in Bulgaria closer
to the respective specializations in
the EU-15.

The nature of the specialization of
the Bulgarian economy is best seen
in the share of high-tech exports in
the overall export of goods. This
statistics reveals the low-tech pro-
file of the Bulgarian economy even
with a negative trend reported in
the latest statistical survey because
of the decline on an annual basis*.
Bulgaria ranks among the last in
Europe, whereby only Hungary has
a high-tech specialization above the
EU-15 average. Hence, the Bulgarian
innovation system is not oriented
towards products with high know-
ledge and technological content.
Expectations are for this indicator
to improve substantially after the
country’s EU accession, with the
strengthening of market competi-
tion and Bulgaria’s integration into
the European research, technologi-
cal and innovation community.

Innovation in the Bulgarian
Enterprises: Characteristic
Features

The nature and results of innovation
activities of Bulgarian enterprises con-
firm that the Bulgarian economy is
still at an early stage of its innova-
tion development, where capital
investment prevails over innovation.
To corroborate the findings of last
year's report, this year, too, Bulgarian
companies focus mainly on the acqui-
sition of machinery and equipment
in their innovation activities. Inno-
vative enterprises place R&D second
and the training of employees comes
third. In a dynamic pattern, much less
companies saw their marketing activi-
ties as innovation in 2006 compared
to the previous year. On the other
hand, the training of employees and

“ The latest available data of Eurostat is from 2004.

Ficure 15. STRUCTURE OF INNOVATIVE ENTERPRISES IN BULGARIA
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Ficure 16. STRUCTURE OF INNOVATIVE ENTERPRISES IN THE EU-15
BY TYPES OF INNOVATION
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Ficure 17. DYNAMICS OF HIGH-TECH EXPORTS AS A PERCENTAGE OF TOTAL
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the acquisition of machinery and
equipment had a larger share.

From the perspective of the effects
of their innovation activity, Bulga-
rian enterprises are rather similar to
their European competitors. Both in
Bulgaria and in the EU-15, the main
goal of the innovation activity is to
improve the quality, followed by the
expansion of the product range. The
dynamic analysis of the data about
the Bulgarian economy shows that
the significance of the second goal
grows over time. Hence, the practices
of Bulgarian producers until recently
to rely on competition with homoge-
neous products based on lower prices
are replaced by marketing of differ-
entiated products. This trend among
Bulgarian innovative businesses is nat-
ural and expected, given the growing
competition from countries with low
labor costs (China, India, Turkey and
Ukraine) and the rapid wearing out
of the strategies based on low-cost
advantages. Local companies attach
increasing importance also to innova-
tion results related to the reduction
of material and energy costs per unit
of output. In relative terms, however,
cost reduction remains a minor goal
among all effects of the innovation
activities of Bulgarian enterprises.

The comparison to the average
expected results from innovation in
the EU-15 leads to the conclusion that
Bulgarian entrepreneurs attach much
greater importance to the expansion
of the market, the compliance with
the existing laws and standards and,
the reduction of the material and
energy intensity. The only result
which is of greater significance for the
European companies than for the
Bulgarian ones is the enhancement
of the production capacity. These
features reflect the greater market
scale and the more sophisticated
demand, which European enterprises
face, as well as the still obsolete capi-
tal equipment in Bulgaria, causing
the high energy intensity of the local
production. The sustainable growth
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Ficure 18. CONTENT OF THE INNOVATION ACTIVITIES OF BULGARIAN
INNOVATIVE COMPANIES
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Source: Vitosha Research, 2006.

Ficure 19. EFFECTS OF INNOVATION ACTIVITIES ON CERTAIN RESULTS OF
INNOVATIVE ENTERPRISES IN BULGARIA AND THE EU-15
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Source: NSI, 2006, Eurostat, 2001.

ingly relevant to local producers and
they seek solutions in that direction
through the innovation process.

of energy prices on the international
markets over the recent years makes
the efficiency of production increas-



The data about the companies cer-

tified under the two major qual-

ity standards, ISO 9001:2000 and

ISO 14001, confirm the two main

characteristics of the Bulgarian inno-

vation system:

1. The results of its operation rank
Bulgaria among the last in Europe
or ahead of only some new EU
Member States at best;

2. In spite of the early stage of its
functioning and the reporting of
too low levels on most indicators,
the dynamic trend is positive.

At the end of 2005, the number of
companies certified under the qual-
ity assurance standard increased by
32 % on an annual basis, while the
companies meeting the environ-
mental standard increased by 88 %.
Notwithstanding the considerable
growth reported in the case of
ISO 14001, Bulgaria still remains
behind its main competitors among
the new EU Member States, with a
smaller number of certified compa-
nies.

The analysis of the barriers to the
innovation activity of Bulgarian com-
panies is of special importance for
the national and regional innovation
policy. The main problems which Bul-
garian entrepreneurs identify with
regard to their innovation activities
remain unchanged in comparison to
last year’s report and they are rela-
ted to the overall market situation
in the country. Ranked in terms of
the percentage of innovative compa-
nies indicating the respective factor
as the greatest impediment to their
innovation activity, they are as follows:
(1) too high innovation costs (this is
the major problem for the enterpris-
es in the EU-15, as well); (2) lack of
appropriate sources of financing; (3)
excessive business risk. These obsta-
cles for innovation in Bulgaria require
that policy efforts be directed to
developing the innovation environ-
ment, to improving the investment
climate and to deepening of financial
markets and financial intermediation,

Ficure 20. RELATIVE IMPORTANCE OF THE EFFECTS OF INNOVATION
ACTIVITIES OF BULGARIAN ENTERPRISES
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Ficure 21. NUMBER OF 1SO 9001:2000 CERTIFIED COMPANIES IN BULGARIA

AND THE EU-10
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The 1SO Survey-2005, ISO Central Secretariat, 2006.

as well as ensuring greater predict-
ability in the regulatory environment.
Last but not least, priority should be
attached to the regulation of alterna-
tive forms of financing for innovation
(e.g. the establishment and use of
venture capital funds, regional funds,
etc.).

The analysis of the barriers to the
innovation activities of Bulgarian

companies over time reveals dimini-
shing weight of the lack of sources of
financing and the insufficient flexibili-
ty of the legal framework. Businesses
gradually start to overcome the
problems typical of fledgling mar-
ket economies. Over time Bulgarian
enterprises attach growing impor-
tance to the excessive business risk
and the lack of skilled manpower as
the major barriers to innovation. Thus
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the problem areas to innovation iden-
tified by Bulgarian entrepreneurs,
inch closer to those indicated by their
European competitors. The differ-
ence in the weight of the obstacles
between Bulgaria and the EU-15
is the greatest in the lack of skilled
manpower, the problem being much
less tangible for Bulgarian innova-
tive enterprises. The reason could
be the lower technological intensity
of the Bulgarian economy which has
not fully depleted the available local
human resources in the unskilled
labor market segments, although
some economic sectors already feel
great need for qualified professionals
and managerial staff. Other problems
which are inherent to innovation
have less weight for the Bulgarian
enterprises than the European ones.
These are the lack of consumer inter-
est in new goods and services and
the organization-internal obstacles
which Bulgarian businesses contin-
ue to underestimate. The different
perception of these factors be-
tween the Bulgarian and European
enterprises could be traced out in
the relatively lower saturation and
sophistication of the Bulgarian mar-
ket and the lower level of novelty of
the innovations offered by Bulgarian
enterprises. In summary, the com-
parison of the main problems for
innovation among EU-15 and Bulga-
rian enterprises shows that the lack
of appropriate sources of financing
is relatively the most pronounced
factor impeding the innovativeness
of the Bulgarian enterprises.

The characteristics of the barriers to
innovation activities in Bulgaria and
the comparison to the problems
typical of enterprises in the EU-15
confirm the conclusion that the Bul-
garian national innovation system is
at an early stage in its development.
The low purchasing power and the
unsophisticated consumer demand,
which do not generate the necessary
incentives for the supply of goods
and services on the domestic market,
is in contrast to the insensitivity of
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Ficure 22. NUMBER OF ISO 14001 CERTIFIED COMPANIES IN BULGARIA
AND THE EU-10
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Ficure 23. FACTORS IMPEDING THE INNOVATION ACTIVITY OF COMPANIES
(SHARE OF COMPANIES SPECIFYING THE RESPECTIVE FACTOR AS
RELEVANT IN BULGARIA AND THE EU-15)
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Bulgarian innovative companies

sure on the local market and/or low

to the lack of consumer interest in
their products as they do not iden-
tify it as an obstacle. The latter is a
sign of the lack of competitive pres-

levels of innovativeness of the pro-
ducts, which do not possess new
qualities but rather satisfy existing
needs and tastes instead.



Technological Product*

The technological product covers the new technologies created (and adapted) in Bulgaria. It reveals the capacity of the
Bulgarian economy to absorb foreign technological innovation and to create local one. It is measured by the number of
patents granted to local inventors at national and international level and the development of the market for technological
products in the country. The technological product is the focal point of interaction of the various institutions of the
national innovation system and its condition is an important indicator of the internal dynamism of the system.

Patents®®

After Bulgaria ratified the European
Patent Convention (EPC) and acceded
to it in 2002, one can expect a lot of
changes in the structure of the patent
activity of Bulgarian inventors and
foreign applicants. Bulgaria's ac-
cession to the EPC means that the
European patent obtained through
a single application is equivalent to
a group of traditional national pat-
ents in the countries specified by the
applicant. The data from the Patent
Office of the Republic of Bulgaria
indicate that 5,318 applications for pat-
ent protection were received over the
period 2000 - 2005 and 2,753 patents
were granted. The annual number of
applications for and grants of patents
in Bulgaria was relatively stable in the
past years with foreign applicants
outnumbering local two to two and
a half times. As of 31 December 2005,
the total number of granted natio-
nal patents for inventions and utility
models was 2,165.

Since 2004 there has been a decrease
in patent applications to the Bulga-
rian Pagtent Office, particularly dras-
tic (about six times) in the case of
foreign applicants: from 785 appli-
cations in 2001 to 51 applications in
2005. This is the result of Bulgaria's
accession to the European Patent
Convention (EPC) and the opportuni-

Ficure 24. APPLICATIONS FOR PROTECTION OF INVENTIONS AND INDUSTRIAL
DESIGN AT THE BULGARIAN PATENT OFFICE
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ties it offers to applicants. The acces-
sion to the EPC has also caused the
increase of applications to the EPO,
where Bulgaria is specified as a coun-
try in which the patent is protected®'.
In 2003 Bulgaria was specified in
43.2 % of the applications, whereas
in 2004 the percentage was almost
doubled to 82.1 %, reaching 88.4 %

in 2005. In terms of this indicator, Bul-
garia is fully comparable with the EU
Member States. The economic sta-
bility achieved in the country, which
turns it into a relatively predict-
able market for technological and
finished products also contributes to
an increase in patent applications.
As a result, the number of European

“ This edition of Innovation.bg includes also a Technological Market section which was previously under Chapter 2 Entrepreneurship and Innovation Networks. Thus the thematic

sequence of the individual chapters is improved.

% In 2005, Eurostat changed the methodology of patent statistics and transformed the time series which made them incompatible with the previous ones. The Eurostat
methodology presents data on the patents at the European Patent Office and the US Patent and Trademark Office (USPTO). The USPTO, in its turn, maintains its own database
on registered patents, which is different from that of Eurostat.

' EPO Annual Reports, 2003, 2004 and 2005.
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patents requested to hold within the

territory of Bulgaria was 187 at the Ficure 25. NUMBER OF PATENT APPLICATIONS AT THE EUROPEAN PATENT
OFFICE PER ONE MILLION INHABITANTS - BULGARIA, ROMANIA

end of 2005. AND THE NEW MEMBER STATES (EU-10) OVER THE PERIOD
1995 - 2003
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the near future. This, however, does
not change the observed decline in
the patent activity of enterprises and TABLE 2. NUMBER OF PATENT APPLICATIONS AT U.S. PATENT OFFICE BY
citizens in Bulgaria. CITIZENS OF BULGARIA
An important indicator of the condi-
tion of the patent activity in Bulgaria,
which is monitored by the USPTO, is 1995 9
the institutional affiliation of the pat- 1996 15
ent holder. The data for the last five 1997 10
years reveal that holders of patent 1998 =
rights from this office are exclusively
T . . 1999 2
individual inventors from Bulgaria.
Similar is the situation with patents 2000 —
from Romania, Poland and Slovakia. 2001 10
However, in the other Central and 2002 10
Eastern European countries patent 2003 8
2004 74
2005 53

ErVE M E N E S E S ENE SN E N E N E N ENES RSN
52 The United States Patent and Trademark Office will .
be referred to as USPTO or US. Patent Office for Source: USPTO, 2006.
the sake of convenience.




holders are registered national affili-
ates of transnational companies. This
indicates the low level of institution-
alization of patent activities in Bul-
garia and the fragmentation of the
Bulgarian innovation system, which
does not encourage the setting up of
enterprises for commercialization of
patents. It is much more difficult for
individual patent holders to protect
their patents against evasion and to
gain economic benefits from their
intellectual property rights than it is
for patents incorporated into a pro-
tect or held by a company?>3. Bulgaria
seriously lags behind in this respect
from the global trends, running the
risk to remain outside the interna-
tional technological flows that could
bring about serious negative effects
for the innovation capacity of the
country.

Furthermore, the Bulgarian patents
at the USPTO for the last five years
have been distributed in 18 techno-
logical classes, whereby there is a
patent from the country in almost
all of them. Patent concentration is
observed only in the defense industry.
At the same time, the patents from
other Central and Eastern European
countries like Hungary, the Czech
Republic, Poland, Slovakia and Roma-
nia, point to a certain concentration
in the classes related to biotechnolo-
gies (pharmaceuticals and cosmetics).
This conforms to the global trend:
over the period 2000 - 2004 the
USPTO issued 33,666 patents in the
field of biotechnology, which was 30
% more than the number of patents
in the second most active techno-
logical sphere (technologies for the
manufacturing of semi-conductor de-
vices) and close to 90 % more than
the number of patents in the third
most active sphere of new solid body
devices. Although this division is his-
torically determined, the preservation
of its structure is a sign that Bulgarian
industries do not shift their activities
to sectors with greater added value
and might easily lose their competi-
tive advantaged with the reduction

Ficure 27. APPLICATIONS FOR HIGH-TECH PATENTS AT THE EUROPEAN PATENT
OFFICE PER ONE MILLION INHABITANTS
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of labor costs compared to the EU
average level. This is confirmed also
by the very low base of high-tech
patent applications at the EPO from
Bulgaria, although they have tended
to increase for the last ten years
similar to the other new EU Member
States.

Generally, the comparison of his-
torical data reveals that the patent
activity in Bulgaria has not regained
the levels achieved in the 1870’'s
and 1980’s. International benchmar-
king shows that there is a trend of
growing relative lagging behind from
the overall parent results of the EU-10
countries.

Technological Market>*

Most methods of protecting intellec-
tual property rights, such as patents,
copyright, trademarks, confidentiality
agreements and design registration,
are relevant to few Bulgarian enter-
prises. In 2006, almost two-thirds
of the Bulgarian SMEs and about a
half of the big companies used none
of the methods enumerated above.
Most important for the Bulgarian

T
1998 1999 2000 2001 2002 2003

big and medium-sized companies
were the confidentiality agreements,
trademarks and patents, while small
enterprises found trademarks, con-
fidentiality agreements and design
registration to be most important for
protecting their assets. SMEs point
out much more rarely than big orga-
nizations that these methods for pro-
tection of intellectual property rights
are very important for the compa-
ny. This is due mainly to the lack of
information of Bulgarian businesses
as to the opportunities and charac-
teristics of these methods and to
the lack of financial resources, espe-
cially in SMEs, for their acquisition.
In 2006, less than 4 % of SMEs took
part in the technological market in
the country, which corroborates the
conclusion from the pervious edition
of the report that the Bulgarian tech-
nological market is not yet a factor
in Bulgaria's innovation development
and it is not fully utilized to promote
the innovation activity of Bulgarian
enterprises. The weak activity on the
technological market in the country
is also a direct consequence of the
low-tech profile of the Bulgarian
economy. The insufficient use of the
methods for protection of intellec-

* A Market for Ideas: A Survey of Patents and Technology, The Economist, 2005.

* The term is used in a narrow sense and does not cover all the aspects and elements of the technological

market as considered in the relevamt literature.
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tual property rights could have
adverse impact on the innovation
activities of the Bulgarian enterprises.

The main obstacle to the develop-
ment of the technological market
and patent activity in Bulgaria is
the low level of protection of intel-
lectual property rights. As stated in
the pervious edition of Innovation.
bg, although the national legislation
has been adjusted to the European
standards and the best international
models, the assessment of the level of
actual protection of intellectual prop-
erty rights in the country remains
poor and even deteriorating. Such a
conclusion is particularly alarming for
the prospects of transnational high-
tech companies entering the country
and the opportunities for develop-
ment of activities with higher added
value which enjoy high level of pro-
tection of intellectual property rights,
such as biotechnologies, electronics,
etc. Bulgaria does not possess the
market opportunities of countries
like China to afford lower levels of
protection of intellectual property
rights and attracting investment in
emerging business activities with the
highest growth potential. The expec-
tations are for the membership of
the EU and the EPC to bring about
improvements in this sphere but they
would be constrained by the admin-
istrative capacity of the Bulgarian
authorities to apply the existing legis-
lation on the domestic market.

Ficure 28. TYPOLOGY OF THE METHODS FOR PROTECTION OF INTELLECTUAL
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Research Product

The research product is the new scientific knowledge created (or adapted) in Bulgaria. It reflects the publication activity
in the country, while its quality is determined by the international convertibility of the national scientific knowledge and
its contribution to the development of new research products. The research product is an important indicator for the
long-term potential of the national innovation system and, in particular, for the prospects to make routine innovation

based on research and development.

Publication Activity

The trend for the number of national
publications to decrease in interna-
tional referenced journals after 1994
was discontinued in 2001 and since
then there has been a gradual but
sustainable increase of the publica-
tion activity. This positive change
coincided with the period of the
full involvement of Bulgaria in the
Fifth Framework Programme of the
EU (1999 - 2002) and reflected the
effect of the new structure of the
international research cooperation
under this Programme. The active
participation of Bulgarian resear-
chers in the Fifth and Sixth Framework
Programmes of the EU gives grounds
to expect that the positive changes
will continue in 2007, as well, turning
into a lasting trend.

At the same time, Bulgaria still lags
behind the countries in the region
in terms of the absolute number of
publications. Although all countries
felt the negative impact of the transi-
tion processes and the restructuring
of their research systems, they man-
aged to recover the pre-transition
levels in the mid 1990’s and then sur-
pass them. Thus countries like Poland
and Hungary have already exceeded
the number of publications made in
1989: Poland by more than 50 % and
Hungary by slightly less than 50 %.
Over the same period, Bulgaria man-
aged to reach only 68 % of its pub-
lications made in 1989. Together
with the undetermined impact of
the substantial brain-drain from
Bulgarian research institutes, there

Ficure 30. NUMBER OF RESEARCH PUBLICATIONS FROM BULGARIA AT THE
INSTITUTE FOR SCIENTIFIC INFORMATION (1988-2003)
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are some more general reasons
for the slow “resuscitation” of the
researchsysteminBulgaria, suchasthe
unfavorable internal structural chan-
ges in Bulgarian science, the ageing
of human resources, the insufficient
financing of researchers, the reduc-
tion of research at universities and
higher schools in the country.

Over the period 2000 - 2003, in terms
of research publications per one mil-
lion of the population, Bulgaria with
its 100.81 publications came close to
the world’s average level (107.65).
Bulgaria’'s position among the EU

Member States is not different from
the one described in the previous
report Innovation.bg. There is stabili-
zation of the publication activity of
Bulgarian researchers at levels that
are not high and the position is in
the bottom of the ranking within
the EU only ahead of only Lithuania,
Latvia and Romania.

The structure of the research product
in terms of main fields of science for
the publication activity underwent
substantial changes during the transi-

tion years.
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The distribution of research publica-
tions in Bulgaria by research areas has
remained roughly unchanged since
the previous report Innovation.bg. It
is worth noting the drastic decline of
the share of the research product in
mathematics and the considerable
increase of publications in engineer-
ing and technological sciences. This is
due to the vigorous re-orientation of
Bulgarian researchers to information
technologies and computer science,
encouraged by the applied thrust
of the European research programs,
leading to re-distribution of the
publication flows in these two areas
accordingly.

The share of the research product in
basicscience in Bulgaria (chemistry and
physics; biology is on the decline) con-
tinues to grow. The trend for the share
of applied biomedical publications to
decrease is preserved. One should
point out the growth of the number
of publications in the field of psy-
cho-logy and social science that have
acquired great priorityinthe EU Frame-
work Programs over the recent years.

When the portfolio of the research
productinBulgariaistobeinterpreted,
one should take into account the
strong inertia in the research system
and the impact of traditions, a fac-
tor operating in other countries as
well. The comparison to some simi-
lar countries reveals a similar struc-
ture of publications: in Poland, for
instance, physics and chemistry
account for 52.2 % of all publications.
Hungary has the lowest share of these
publications in the region - a total
of 36 %. In Romania, publications in
chemistry alone are almost 40 % and,
together with those in physics, they
reach almost two-thirds of all publi-
cations in the country. At the same
time, the countries which joined the
EU in 2004 are going through a pro-
cess of active adjustment and coming
closer to the publication structure
in the EU-15, where publications in
clinical medicine account for approxi-
mately one-third of all publications.

Ficure 31.
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journals classified and included in the research citation indexes and the citations
in social sciences of the Institute for Scientific Information, U.S. The number of
articles is based on the division of publications into parts, e.g. an article of two
authors from different countries will count as half an article per country.

Source:
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The most rapid adjustment process
is in Hungary, where this sphere
accounted for 26 % of all publications
in 2003. The process is relatively slow-
er in Bulgaria and the share of the
research product in clinical medicine is
still far from the picture in developed
nations and in the EU.

The structure of the research product
of Bulgaria in the years to come will
be strongly influenced by its place in
the European Research Area and the
participation of the country in the
Community research programmes
and initiatives. The main project
activity of Bulgaria in the completed
Fifth Framework Programme was in
the fields of information and commu-
nication technologies, international
cooperation and sustainable devel-
opment. This trend is preserved also
in the Sixth Framework Program for
Research, Technological Develop-
ment and Innovation, although there
is a decline in the participation and
success rate of Bulgarian organiza-
tions under the programs for the
Human Potential and the Internatio-
nal Cooperation with third countries.
The specific measures of the Euro-
pean Commission to establish cen-
ters of excellence in the EU applicant
countries have produced a positive
impact on the development of the
research potential in Bulgaria. Such
initiatives were put forward in the
Fifth and Sixth Framework Programs,
which enabled the modernization and
concentration of resources, research
infrastructure and human potential
in the respective research areas.

The Framework Programs influence
positively the balance in the types
of participating institutions. Organi-
zations from the non-governmental
and private sectors have sound rep-
resentation in the 5 FP and that
type of institutions prevailed in cer-
tain thematic areas (such as ICT and
Innovation) in the 6 FP. Framework
Programs have assisted some univer-
sities in Bulgaria to become major
“players in the knowledge triangle” -

Ficure 33. CHANGE IN THE PORTFOLIO OF RESEARCH PUBLICATIONS IN THE EU
1988-2003 (%)
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The substantial strengthening of
the program initiatives of the EC in
research and innovation in the
coming years is expected to promote
and enhance the relationships of Bul-
garian research teams with their Euro-
pean and international counterparts.

International Recognition

The international recognition and
influence of the scientific knowledge
created in Bulgaria is measured by its
circulation in the global research flow
through citations of publications by
Bulgarian authors. Notwithstanding
the disproportional representation of
scientific periodicals (by countries and
research areas) in the U.S. databases,
the indicator is so informative that it
is widely used for the purposes of the
research and innovation policy. In this
respect, the comparisons to countries
with similar features of the research
system are particularly useful.

Although the absolute number of
citations of Bulgaria increased in 2003,
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the share of the 2,360 citations for the
country decreased and accounted
for 0.5 % of the total number of
citations in international databases.
Hence Bulgaria is losing the rela-
tive competitiveness of its research
literature. Bulgaria is worsening its
position vis-a-vis the other coun-
tries in terms of this indicator. For
instance, in comparison to the pre-
vious edition of the report Slovakia is
already ahead in the international
ranking of the relative citation rate.
There are a lot of reasons for this
negative development but it is a fact
that the faster improvement of the
economic prosperity in Slovakia since
2001 has also made the research
literature of the country more popular.

As regards the citation rate in the
major research areas, mathematics
retains its leading position for Bul-
garia with a relative citation rate of
0.533, i.e. there is more than one
citation per two publications. Engi-
neering and technical sciences come
close to this level (0.495) and gain
increasing potential. In the global
ranking of relative citation rates
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Bulgaria has improved its position
only with respect to engineering
and technical sciences. The tradi-
tion of areas with a relative citation
rate which is higher than the average
for Bulgaria is preserved: physics
(0.487), chemistry (0.418), earth
and space science (0.370). In spite
of the positive developments in
social sciences, Bulgaria still lacks good
international visibility in this area,
as well as in psychology. The more
pronounced reason for the strong
orientation of these areas to the
context and to issues of local rel-
evance is often pointed out as a
reason for this situation but it is not
confirmed by the comparison to other
countries in the region. Countries like
Hungary, Poland, the Czech Republic,
Slovakia and Croatia, for example,
manage to join the first 45 nations
in the field of social sciences, while
Hungary occupies the prestigious
seventh place in psychology in terms
of its relative citation rate. The lag-
ging behind of Bulgarian social
sciences is a bad sign also for the
development of the various policies
in the public life of the country. The
latter typically build on the achieve-
ments of the respective country in
socio-economic sciences.

In spite of the increased number of
citations in 2003, Bulgaria still has a
share of citations less than the share
of its population in the 8+2 region
covering the new EU Member States
plus Bulgaria and Romania. General
as it is, this indicator reveals at
the macro-level the availability of
substantial resources for improve-
ment of the performance of the Bul-
garian R&D system.
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global literature. An index of more (less) than 1.00 would mean that the country
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Countries with a share of citing foreign publications of less than 0.10 % or coun-
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on their relative citation index in 2003.

National Science Foundation, Science and Engineering Indicators, 2006.
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Ficure 36. RELATIVE RELEVANCE OF THE CITED RESEARCH PUBLICATIONS OF

BULGARIA BY RESEARCH AREAS
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Source: National Science Foundation, Science and Engineering Indicators, 2006.

Ficure 37. RELATIVE CITATION RATE OF RESEARCH LITERATURE IN THE EU-8+2
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2.Entrepreneurship and
innovation Networks

Entrepreneurship and innovation networks are the main linking elements
in the national innovation system. They are embodied by the start-ups and
the forms of interaction, cooperation and exchange of information between
the stakeholders in the innovation system. They determine the viability,
adaptability and flexibility of the national innovation system. The creation of a
high entrepreneurial spirit and dense innovation networks inside and outside
the country should be the main goal of the national innovation policy.

The sustainable economic growth over the recent years in Bulgaria has resulted
in an improvement of the entrepreneurship and business environment in the
country. The macroeconomic stability in Bulgaria has created the necessary con-
ditions for growth of enterprises and establishment of productive innovation
partnerships. But the proper functioning of the innovation system is still ham-
pered by many microeconomic obstacles, the removal of which would enhance
the competitiveness of Bulgarian businesses in the EU. If they are overcome
quickly and successfully, the expectations are that Bulgaria’s EU membership
would quickly promote innovation entrepreneurship.

Entrepreneurship. The number of start-ups in Bulgaria continues to grow but
it is still below the average level of the new EU Member States. The trend of
an increase in the share of small and medium-sized enterprises compared to
micro-enterprises is a sign of corporate growth which will advance further with
the expansion of the Bulgarian financial markets and with the easier access
for Bulgarian enterprises to the European market after 2007. The cumbersome
administrative procedures and the delay of key reforms such as the introduction
of a central company register are the major obstacles for the entrepreneurial
efforts of Bulgarians. The registration of a company in Bulgaria takes twice more
procedures and treble the time than in neighboring Romania.
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Innovation networks and sources of information. Bulgarian innovative en-
terprises have expanded their cooperation networks in the development of
new products and processes for the last twelve months. This trend is particu-
larly strong in their contacts with foreign organizations. In 2006, the share of
enterprises which developed an innovation project with external organizations
increased by six percentage points in comparison to 2004. But innovation coop-
eration is still some seven percentage points below the EU-15 average. Bulgarian
innovative enterprises attach the greatest importance for the development of
innovation projects to their customers and suppliers. Over the last year, there
has been an improvement in the attitude of Bulgarian enterprises towards con-
sulting organizations, which is likely to be the first sign of faster development
of the consulting industry in the light of the country’s accession to the EU. The
Internet continues to be the most preferred and widely used source of informa-
tion for Bulgarian businesses.
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Entrepreneurship

Entrepreneurship is associated with the establishment of new companies in the country and their opportunities for
development and growth. Entrepreneurial activities, in their essence, are closely related to innovation - the satisfaction
of market needs through a combination of capital and human resources.

The entrepreneurial activity mea-
sured as the number of SMEs per
1,000 inhabitants has increased in
Bulgaria by more than 3 % as com-
pared to the previous report Innova-
tion.bg but it is still lower than that
in most EU countries. In terms of
this indicator, the Bulgarian economy
lags behind the ten new EU Mem-
ber States from Central and Eastern
Europe by over two and a half times
and the EU-15 countries by more than
one and a half times. The growth of
entrepreneurial activities in the coun-
try is the result mainly of the contin-
ued economic stability and the im-
proved access to bank loans for the
private sector. Quite important are
also some positive trends in the gov-
ernment policy such as the introduc-
tion of a sound strategic approach to
SMEs, the reduction of the corporate
income tax rate and the investment
promotion measures®™. The positive
trends in the number and structure of
SMEs in Bulgaria have continued for
the last twelve months. The number
of SMEs has increased by almost 2.9 %
and the share of small and medium-
sized enterprises has grown by 0.8
% and 0.1 % respectively. Employees
in SMEs have increased by more than
4 % and fixed assets have grown by
almost 25%°°. These figures show the
aspiration for growth and enhanced
capital intensity of Bulgarian entre-
preneurs. The much smaller assets
size of Bulgarian SMEs compared to
those in the EU countries continues
to be the main hindrance in their

ESE S ESNESESESNESESESESESESESEN

* OECD and EBRD (2005), Enterprise policy
performance assessment: Bulgaria.
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Ficure 38. ENTREPRENEURIAL ACTIVITY: NUMBER OF ENTERPRISES PER 1,000
INHABITANTS IN THE EU MEMBER STATES, BULGARIA, ROMANIA
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Source: Own calculations on the basis of data from EBRD (2004), the Statistical Yearbook
of Eurostat 2005, SMEs in Europe 2003, Observatory for European SMEs (2003);
NSI (2005).

Ficure 39. NUMBER OF SMALL AND MEDIUM-SIZED ENTERPRISES IN BULGARIA
(1996 - 2004)
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Source: NSI, 2005, Report on Small and Medium-Sized Enterprises in Bulgaria (2003).
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access to capital and the implemen-
tation of innovative ideas.

The cumbersome administrative pro-
cedures needed for the starting up
and growth of new businesses con-
tinue to be a serious barrier for the
functioning of enterprises and for
start-ups in Bulgaria. The country lags
substantially behind in the reduction
of the number of procedures and in
the shortening of the time needed
for starting up a business in compari-
son to Romania, some new Member
States and the average EU-15 levels.
Romania has scored significant prog-
ress in facilitating the administrative
procedures for the registration of new
businesses and in terms of the number
of days and the number of procedures
it is ahead of both old and new EU
Member States. Furthermore Romania
has minimized the costs and the mini-
mum required capital for the registra-
tion of new businesses. Bulgaria has
to make much more serious efforts to
reduce the number of administrative
procedures and the amount of the
administrative costs for the registra-
tion of new businesses. The delayed
introduction of the Commercial
Register and the electronic govern-
ment services in 2006, for instance,
constrain the entrepreneurial acti-
vity in the country and substan-
tially erode the long-term innovative
potential of Bulgarian citizens.
Furthermore, the restriction of the
access of new enterprises to the mar-
ket created conditions for the occur-
rence of monopoly markets, which
could lead to lasting negative effects
for entrepreneurship in entire eco-
nomic sectors.

SMEs have some peculiarities related
to their size which make them dif-
ferent from big organizations and
call for the implementation of spe-
cific policies and innovation sup-
port measures®. SMEs have limited
resources, which creates obstacles in
the various phases of the innovation
process. Due to their scarce resources,
SMEs find it difficult to finance their
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Ficure 40. DYNAMIC PATTERN OF THE STRUCTURE OF SMEs IN BULGARIA
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Ficure 41. NUMBER OF PROCEDURES AND DAYS NEEDED FOR STARTING UP A
NEW BUSINESS IN BULGARIA, ROMANIA AND SELECTED GROUPS OF
COUNTRIES IN 2006
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innovation activities, R&D in particu-
lar, on their own. The small number
of employees affects the ability of
SMEs to respond to the threats and
opportunities in the external environ-
ment and the ability to successfully
scan the surrounding environment

Doing Business in 2006, Removing Obstacles to Growth, World Bank.

for relevant information. Unlike big
organizations, SMEs can influence
much less their customers, suppliers,
financing organizations, the labour
market, trade unions and others and
therefore they operate in a relatively
less secure external environment.

" North, D., Smallbone, D., Vickers, I. (2001), Public sector support for innovating SMEs, Small Business Economics,

vol. 16, pp. 303-317.



The policies and measures aimed at
providing resources for innovation in
SMEs should be important compo-
nents of innovation policies and mea-
sures. Ownership and management
merge in SMEs is observed, and for
this reason, the nature of the innova-
tive activities of SMEs depends largely
on the personal goals and interests,

values, attitudes, risk aptitude or aver-
sion and preferences of their owners.
SME owners prefer informal channels
to obtain assistance and advice and
they might mistrust formal initia-
tives. More often than not, they lack
managerial expertise and hence they
cannot identify the precise needs of
the company for support to innova-

Innovation Networks and Sources

of Information

Innovation networks are the channels and forms of interaction and exchange
of information among the stakeholders in the innovation system. The nodes
in such networks are typically the most innovative companies in a country. The
intensity and the means of information interaction between the nodes and
the other elements of the network mark the capacity of creating new products

by the individual participants and the innovation system as a whole.

Last year saw an increase in the share
of Bulgarian enterprises cooperating
with external organizations in the
development of innovative products
and processes. The share of innova-
tive Bulgarian enterprises developing
product innovations mainly on their
own decreased by more than 12
percentage points on a year-to-year
basis, falling below the share of that
group of enterprises in the EU-15. In
the case of process innovation, the
decline in the share of self-relying
enterprises was two percentage
points and continued to be larger
than the share of that group of enter-
prises in the EU-15.

In 2006, innovative Bulgarian enter-
prises enhanced their cooperation
with foreign organizations in the
development of new products and

processes. That was the case of both
joint development (innovation coop-
eration) and the full reliance on an
external organization®®. The level of
cooperation with local organizations
remained unchanged and the num-
ber of companies relying on ready-
made innovation solutions slightly
increased. The dynamic pattern of
the innovation cooperation for the
last twelve months comes to prove
the development of the innovative
potential of Bulgarian enterprises.
The country’s full-fledged EU mem-
bership further promotes the cooper-
ation with foreign organizations and
the trend of receiving ready-made
innovation solutions developed by
external companies will increase. The
involvement of Bulgarian enterprises
in the European innovation networks
will enable them to get direct access

% Although no special survey was conducted into the nature of the innovation activities which Bulgarian
enterprises received from foreign organizations, it was more likely a mater of acquisition of ready solutions than

outsourcing.

tion. Therefore there might be a dis-
crepancy between the perceived and
actual needs for support to SMEs.
The elaboration and implementation
of measures to support the SME sec-
tor in the innovation sphere should
build on a thorough analysis of the
strengths and weaknesses of SMEs
with regard to innovation activities.

to global consumers and to foreign
technologies and will facilitate the
dissemination of national innovation
goods on the international market.

In spite of these positive trends,
most Bulgarian enterprises continue
to develop innovative products and
processes mainly on their own, with-
out the participation of any other
organizations. Only 6.1 % of small
enterprises, 11.3 % of medium-sized
enterprises and 7.1 % of big enter-
prises identify partners as an impor-
tant issue in the innovation activity
of the company. The lack of coopera-
tion with universities, research insti-
tutes, customers, suppliers and other
local and foreign organizations might
affect the quality of the innovation
activity of Bulgarian enterprises,
especially in SMEs which have scarce
financial and human resources.

2006 saw the continuation of the
trend the innovation cooperation
of Bulgarian enterprises to be ori-
ented primarily to market partners
and, to a much smaller degree, to
representatives of the research and
technological, consulting or public
sectors. The customers, suppliers of
equipment, materials, components
and software were their most impor-
tant partners in the development of
innovation projects to most of the
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Bulgarian innovative enterprises. In
comparison to the previous report
Innovation.bg there was a decrease
of the share of Bulgarian companies
which appreciated the importance of
their competitors, other enterprises
in the same or another sector and
financing organizations as partners.
At the same time, more compa-
nies pointed out the significance of
universities, and private and public
research institutes, although their
relative importance remained low in
the corporate priorities. It is alarm-
ing that the share of entrepreneurs
attaching great importance to finan-
cing organizations for their innova-
tion projects decreases, especially
against the backdrop of the fact that
many Bulgarian enterprises perceive
the lack of sources of financing and
the high direct costs for innovation
as serious barriers to their innovation
activities.

In 2006, Bulgarian entrepreneurs con-
tinued to use mainly market sources
of information for the implemen-
tation of their innovation projects.
The relevance of some information
channels changed to a certain extent
vis-a-vis 2005: the relative signifi-
cance of the Internet, electronic
media, printed materials and journals
increased, while the relative signifi-
cance of institutional sources of infor-
mation decreased. Almost half of the
Bulgarian compa-nies indicated that
their customers and consumers were
important sources of information for
their innovation activities, while close
to a quarter of all companies made
reference to their suppliers and com-
petitors. The major media channel
of information for Bulgarian enter-
prises was the Internet (as it was in
the previous year). The access to the
worldwide we6 expanded and had
great importance for Bulgarian enter-
prises (especially SMEs). The Internet
has a serious potential to facilitate
the involvement of entrepreneurs in
international innovation networks
and their access to global consum-
ers and international markets. These
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% The terms “crowd sourcing” reflects the use of the Internet as a medium for picking ideas from “the crowd”, i.e.
all people on the net who are interested in a specific issue. All big international companies organize events aimed
at soliciting ideas from many people on the Internet like IBM, for example. The term “open innovation” is related
to crowd sourcing and stands for a new managerial approach to the development of innovation in international
companies. It implies “the demolition” of the corporate walls of R&D departments and the opening of the
innovation process within the company to independent sources of ideas. It was first introduced by Procter&Gamble

and described by Henry Chesbrough.



of Bulgarian companies decreased
more than twice in comparison to
2005. That could produce a negative
impact on the access of Bulgarian
enterprises to financial and other
services in support of their innovation
activities, which these institutions
(will) provide, especially after the
EU accession. The low relevance of
government institutions as sources
of information could make Bulgarian
entrepreneurs less informed and
negatively reacting to innovation-
related activities of government
authorities. In this context, one can
explain the fact that most Bulgarian
companies perceive the government
policy in the innovation sphere
and the national legislation and
standards (or rather the lack of it) as
serious barriers to their innovation
activities®.

The share of Bulgarian enterprises
indicating  universities,  colleges,
research institutes and private
research/technological centers as
significant sources of information for
their innovation projects decreased
in comparison to 2005. Over 70 %
of Bulgarian companies failed to use
those organizations as sources of
information for the implementation
of innovation projects, and those
companies which assessed them as
significant sources of information
were only a small portion of all enter-
prises. This once again comes to show
the low level of cooperation between
entrepreneurs, on the one had, and
universities, colleges, research insti-
tutes and technological centers, on
the other. This negative trend could
affect the nature and quality of
innovation activities in Bulgarian
enterprises (mainly routine innova-
tion oriented to the local market).

The Center of Information Society Technologies (CIST) is an inter-disciplinary
unit at Sofia University “St. Kliment Ohridski”, engaging in R&D and training
in the field of information society technologies. The main goal of the
Center is to establish successful cooperation between the university, the
academic community, the private sector (including SMEs), non-governmental
organizations, government institutions and local authorities for the
dissemination and wide use of information society technologies. The CIST
maintains partnerships with many organizations, including the Ministry of
Transport, the Ministry of the Economy and Energy, the Ministry of Finance,
the SME Promotion Agency, BARDA, the Bulgarian Industrial Association,
companies and others in various projects related to the promotion of
innovation, the development of regional programs to encourage the
establishment of profitable start-ups, promotion of entrepreneurship through
the organization of an European Entrepreneur Day, etc.

Source: CIST.

Ficure 44. SHARE OF INNOVATIVE ENTERPRISES IN BULGARIA WHICH
SPECIFY THE ENUMERATED SOURCES OF INFORMATION AS VERY
IMPORTANT FOR THE IMPLEMENTATION OF THEIR INNOVATION
PROJECTS (%)
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Source: Applied Research and Communications Fund, 2006.

& According to the survey of innovation activities of enterprises conducted by Vitosha Research as commissioned
by the Innovation Relay Centre at the Applied Research and Communications Fund in August 2006, 28.6 % of
Bulgarian innovative companies believed that the lack of a clear government policy in the field of innovation

largely constrained their innovation work.
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3.Investment and Financing
of Innovation

The investment in innovation represents the spending on the creation (or
adaptation) of innovation, technological and/or research products in the
country. Its major element and measure is the spending on research and
development (R&D) in the country. Investment in innovation is related to
the technological intensity, depth and quality of the physical capital gener-
ated by domestic and foreign investment. FDI, together with the import of
goods, represent indirect transfers to the country of R&D spending made
abroad. Investment in innovation depends on the functioning of the whole
innovation system but it is most closely linked to the availability and diversity
of mechanisms for financing, including venture capital. The direct financial
commitment of the government to R&D makes investment in innovation an
important pillar of the national innovation policy.

Innovation investment in Bulgaria remains related primarily to the transfer of
knowledge from the EU through foreign direct investment and import of capital
goods. R&D expenditures are relatively low (0.50% of GDP). The financial system
of the country is growing rapidly but still fails to offer specific innovation financing
instruments. The expectations are for the trend of increased R&D investment to
continue in the next few years under the influence of the additional financing
from the EU funds and the more active private sector.

Investment in R&D. R&D expenditures in Bulgaria increase but they are still four
times lower than the EU-15 average level. The structure of R&D expenditures in
Bulgaria is strongly imbalanced. The share of the public sector in their financing
and implementation is twice higher than that of businesses or higher educa-
tion. In the EU-15 governments account for less than one-fifth of the total R&D
expenditures. Ninety percent of R&D expenditures in Bulgaria go for operational
needs, mainly staff salaries and maintenance of the equipment in the public sec-
tor. The influx of resources for R&D from the European funds will increase R&D
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expenditures but the change in the structure of the sector will depend mainly
on the national innovation policy pursued in the next couple of years.

International transfer of innovation - foreign direct investment. The inflow of
foreign investment has grown steadily in Bulgaria, remaining the major source for
technological renovation of the country. The share of foreign direct investment
(FDI) in the gross capital formation has been some 40 % in Bulgaria for the last
eight years — twice higher than in the EU-8, while the saturation of the economy
with foreign investment has remained about three times less than in the same
group of countries. Most FDI are directed towards the most innovative sector
in the country - financial intermediation - as well as towards logistics, trans-
port, communications and real estate. The share of manufacturing in FDI has
decreased, which could be the signal of deteriorating qualitative structure of FDI
and saturation of the technological innovation absorption capacity of the eco-
nomy. The expectations for FDI to retain their growth rates during the initial years
of EU membership depend on the enhancement of the country’s absorption
capacity through the European funds.

Financing of innovation. The own resources of enterprises continue to be the
main source of financing for their innovation activities in 2006, followed by
banks and domestic and foreign partners. Banks and EU funds scored the highest
growth among the sources of financing in comparison to the previous edition
of Innovation.bg. This trend is expected to increase after the EU accession and
the further deepening of financial intermediation in the Bulgarian economy. The
specialized instruments for innovation financing such as venture capital funds
are practically unknown to Bulgarian innovative enterprises. The vigorous deve-
lopment of the local capital market for the last two or three years, the accumu-
lation of resources in long-term financial instruments (pension funds, insurance
companies) and the entry of EU funds and expertise are expected to lead to the
emergence of the first national venture capital instruments in 2007-2008.
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Investment in R&D

R&D spending is the targeted investment of the companies and the other
stakeholders of the national innovation system in the creation of new products,
technologies and knowledge. Its size and institutional structure reveal the
R&D potential of the country, as well as the assessment which the various
participants in the innovation system give to its development prospects.

In recent years R&D spending in Bul-
garia has grown by some BGN 20-30
million annually, remaining at a level
around or slightly above 0.5 % of GDP.
Bulgaria spends four times less on
R&D in comparison to the EU-25 and
0.3 percentage points less than the
new EU Member States which joined
in 2004. The Innovation Strategy of
the Republic of Bulgaria envisages that
R&D spending reach 1.15 % of GDP
by 2013 with the help of the national
innovation policy and the resources
from the EU funds. Already by 2005,
the forecasts of the Strategy lagged
behind the real disbursements by BGN
40-60 million or 0.2 percentage points
of GDP. The distance could be short-
ened in 2007 given the greater alloca-
tions for Bulgaria from the EU Frame-
work Programs and the projects under
the PHARE Program but it would be
highly unlikely under the current condi-
tion of the national innovation policy.

After 2007, three factors will have a
positive impact on the R&D spending
in Bulgaria: (1) the resources from the
EU funds and framework programs;
(2) the re-allocation of R&D invest-
ment from the old EU Member States
in search for new capabilities and cost
cuts®'; and (3) allocation of more EU
resources for R&D investment to the
new Member States. The data for the

period 2002 - 2004 at EU level sup-
port such a scenario, although a tan-
gible increase of the R&D spending
was felt in only a couple of the EU-
10 countries, i.e. Hungary, Slovenia
and Estonia. Similar developments
are predicted by the main theoreti-
cal papers, which emphasize that an
important prerequisite for R&D flows
to move from countries with big mar-
kets to countries with small markets is
the access in the latter to the research

infrastructure and knowledge of the
former.

The mismatch in the R&D structure
in Bulgaria observed in the previous
edition of Innovation.bg is retained,
although certain signs of improve-
ment can be seen. Unlike EU-15,
where the bulk of R&D expenditures
are incurred and financed by the
Enterprise sector, in Bulgaria more
than half of them relate to the Govern-
ment sector. For the last decade, the
country has invested an average of
less than 10 % of its R&D spending
in capital goods and machines.
Most of the other operating costs
(approximately 60 %) have been
allocated for salaries and social
security contributions for the staff
employed in R&D in the public sector.

The structure of the R&D spending
of the government® as the largest

FIGURE 45.
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& According to a survey of Boston Consulting Group, 27 % of companies planned to invest their R&D spending in
Eastern Europe in 2007, Innovation 2006, Boston Consulting Group, 2006.

€ The ‘Science’ budget line in the central government budget. Although there are some discrepancies in the NSI data
on R&D in the Government sector and the ‘Science’ budget line, they are minimal (below 4 %) and both have
followed an overlapping dynamic pattern for the last ten years. The ‘Science’ item includes the Bulgarian Academy
of Sciences expenditures (including its own revenues), the National Center for Agrarian Sciences expenditures, the
expenditures for industrial research institutes (some have changed affiliation over the years but remain within the
group), the NSF expenditures, the contributions for Bulgaria’s participation in EU programs, the National Center for

Information and Documentation expenditures, etc.
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component of the total expenditures
is skewed in comparison to the char-
acteristic features of developed inno-
vation systems in the world®%. On the
one hand, there prevail institutional
subsidies for state-controlled insti-
tutes (National Center for Agrarian
Sciences, National Center for Infor-
mation and Documentation, Diplo-
matic Institute, etc.) and autonomous
researchorganizations(BulgarianAcad-
emy of Sciences). Until 2005 the share
of the government’s competitive
project financing i.e. the resources
allocated for the functioning of the
National Science Fund was less than
2 % of the spending for the Science
budget line. On the other hand, prior
to the establishment of the National
Innovation Fund, the government
actually allocated no resources for
support of R&D in Bulgarian enter-
prises. The whole public financing
was channeled to the institutions
on the supply side of R&D. Bulgaria's
participation in the Fifth Framework
Programme after 1999 and especially
in the Sixth Framework Program of
the EU after 2002 triggered a change
in the structure of public financing
towards competitive project finan-
cing. Over the period 2005 - 2007,
there was an increase of the budget
of the National Science Fund (NSF)
(from BGN 12 mn to BGN 16 mn)
and the National Innovation Fund
(from BGN 6 mn to BGN 13 mn), thus
making the share of the competitive
project financing by the government
increase to 12 - 13 % of the resources
for the science budget line. Adding
the contributions for the participation
in the Seventh Framework Program of
the EU, this share would reach some
20 % in 2007. At the same time, Bul-
garia’s involvement in the EU funds,
especiallythroughthe Developmentof
the Competitiveness of the Bulgarian
Economy  Operational  Program,
will contribute to increasing the
share of R&D financing in Bulgarian

Ficure 46. PROJECTED GROWTH OF THE R&D EXPENDITURES ACCORDING TO
THE NATIONAL INNOVATION STRATEGY
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Ficure 47. R&D EXPENDITURES IN BULGARIA
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Source: NSI, 2006, NSF, 2006.

enterprises and developing a denser
infrastructure of intermediaries. The
promotion of R&D in enterprises
will be a major element also of the
Seventh Framework Program of the
EU. In this connection, the share of
the financing from abroad in the

% For more detailed description of the main models of the structure and financing of the innovation systems
of the European countries see the newsletter of the Innovation Relay Centre at the Applied Research and

Communications Fund.
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overall R&D spending is expected
to grow.

The overcoming of the imbalance in
the publicfinancingof R&Disexpected
to bring about gradual reduction
of the disproportion in the overall
R&D spending in Bulgaria. There has
already been an increase in the
general level of R&D spending, with
the share of the enterprises rising



faster. More resources are allocated
also for capital goods. Notwith-
standing the special sessions of the
National Science Fund on the devel-
opment of research at Bulgarian uni-
versities in 2005 and 2006, their share
in the R&D spending continued to be
disproportionately small in compari-
son to the available human resources
at their disposal.

The trend has changed also in the
structure of the R&D operating costs
by types of research. The share of
expenditures for experimental and
applied research has grown at the
expense of the spending for basic
research. As the share of the enter-
prise sector in R&D increases, there is
specific shift in the type of research.
It is related also to the increased
R&D spending in technical sciences.
Natural and social sciences, as well as
humanities have developed at faster
pace over the recent years, while
medical sciences even decreased their
share slightly since 2002. The develop-
ment of ICT activities in the country,
the entry of additional foreign invest-
ment, the access to EU financing and
the greater interest in the education
in this sphere lead to strengthening
of the position of technical sciences.

Ficure 48. STRUCTURE OF R&D EXPENDITURES BY INSTITUTIONAL SECTORS IN
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Ficure 49. STRUCTURE OF R&D EXPENDITURES BY SOURCES OF FINANCING IN
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Ficure 50. GOVERNMENT BUDGET SPENDING FOR THE ‘SCIENCE’ BUDGET LINE
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Source: Reports on the Law of the State Budget for the respective years and calculations
of the Applied Research and Communications Fund, 2006.

Ficure 51. STRUCTURE OF THE R&D EXPENDITURES BY ECONOMIC ITEMS
(1995 - 2004)
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Ficure 52. STRUCTURE OF THE OPERATING COSTS FOR R&D BY TYPES OF
RESEARCH IN BULGARIA (1995 - 2004)
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Ficure 53. R&D SPENDING BY FIELDS OF SCIENCE IN BULGARIA
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The National Science Fund is a national institution financing research in all fields of science. The main instruments in its
activity are the research competitions organized on a project- and program-based principle. The Fund is managed by an
Executive Board with the participation of prominent scientists in the country. It receives administrative assistance from
the Research Department of the Ministry of Education and Science. It is the successor to the National Scientific Research
Fund established in 1990. The Fund administers seven financial instruments for stimulating research in Bulgaria:
¢ Regular annual thematic research competitions oriented to issues of importance to society and the economy;
e Competitions for young scientists and young talents;
¢ National research programs intended to create competitive products;
e Competitions on the basis of bilateral cooperation with other countries;
e Targeted programs and competitions for improvement of the research infrastructure, for encouragement of research
at universities, for improvement of the link between enterprises and research organizations, etc.;
e Competitions for research publications.
The budget of the National Science Fund was about BGN 15 mn in 2006.
The National Innovation Fund at the Ministry of Economy and Energy has been established for the implementation of
the Innovation Strategy of the Republic of Bulgaria adopted on 8 September 2004.
The administration of the National Innovation Fund is entrusted to the Bulgarian Small and Medium-sized Enterprises
Promotion Agncy (BSMEPA). The Fund supports two types of projects:
¢ Applied research projects (the maximum amount of the subsidy is BGN 500,000 and the time period for implementa-
tion is up to three years, whereby the Fund covers 25 % to 50 % of the R&D costs);
e Feasibility studies (the subsidy can cover 50 % of the costs incurred and its maximum amount is up to BGN 50,000
for projects to be implemented within a year).
The budget of the National Innovation Fund was about BGN 8 mn in 2006.

Source: Annual Report 2005, National Science Fund (2006), Report of an International Review Panel of the National Science Fund of
Bulgaria (2006); Bulgarian Small and Medium Enterprises Promotion Agency.
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International Transfer of Innovation

Foreign direct investment and the import of capital goods imply transfer of
knowledge from abroad to the host country. The content of R&D (investment
in innovation carried out in other countries) in these flows depends on the
extent of novelty and technological intensity of the sectors where they are
directed. The extent of knowledge transfer contained in them depends on

the capacity of the recipient innovation system to absorb R&D.

The technological renovation of
enterprises in Bulgaria plays a leading
role in the improvement of the com-
petitiveness of the economy on the
international markets. The replace-
ment of the obsolete production
capacities and the introduction of
the latest world technologies are
linked to a set of activities specific
to each individual enterprise. At the
macro-economic level, foreign direct
investment and the import of capital
goods are considered to be catalysts
of the technologyl transfer, as well
as an indirect measure of its inten-
sity. Foreign direct investment (FDI) is
a driving force of economic growth
for the Central and Eastern Europe-
an countries®. The main positive ef-
fects through which a specific foreign
investment can help the economic
growth in a country are the techno-
logical renovation of the acquired
enterprise and the introduction
of more efficient managerial and
marketing practices. It is for this rea-
son that FDI flows are not just capi-
tal input but also a catalyst for new
technologies and the carrier of the
achievements of innovation carried
out in other countries®. The efficiency
of the process of mastering and
dissemination of new technologies
through foreign direct investment
is not to be taken for granted, as it
depends largely on the performance
of the national innovation system.

Foreign direct investment accumulated
in Bulgaria by economic sectors is most
substantial precisely in the sectors with
a relatively big share of innovative

enterprises. The greatest beneficiary
of foreign investment is the financial
intermediation sector (35 % of the
total FDI®®), this sector having also
the second largest share of innovative
enterprises after computer technolo-
gies and R&D. Over 80 % of the FDI
accumulated in Bulgaria originate from
EU Member States. Hence the main
source of foreigninvestmentforBulgaria
is a region with a substantial technolo-
gical base. Over the recent years, the EU
Member States have invested some 2 %
of the Community GDP in R&D, which
implies extended access of Bulgarian
companies to technological and inno-
vation resources.

The annual FDI inflow to Bulgaria
increased for the period 2003 - 2005.
The average annual stock over this
period was 12 % of GDP and it is
expected to grow in 2006-2007. Dur-
ing the first half of 2006, the inflow of
foreign direct investment to Bulgaria
increased by 69 % on a year-to-date
basis, although the technological
component might have deteriorated,
judging by the sectoral structure of
FDI. The economic sectors which were
the main beneficiaries of the FDI
inflow in 2006 were real estate (38 %)
and financial intermediation (19 %).
Since the former group includes also
enterprises whose registered main
activities are defined as “business
services”, it is difficult to draw a
conclusion as to the implied innova-
tiveness of the foreign capital that
entered the country. Still, the recent
expansion of the market for real
estate in terms of prices and new
construction and the high growth
of mortgage loans in the country
are indirect measures of the prevail-
ing share of real estate over business
services in the development of the
sector.

Ficure 54. STOCK OF FOREIGN DIRECT INVESTMENT IN BULGARIA BY
ECONOMIC SECTORS (1999 - 2005)
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& For a discussion on the FDI effects on growth see Neuhaus (2005), Balasubramanyam (1996), Narula (2004) and

others.

& It is pertinent to recall that according to the generally accepted understanding of innovation costs they include

R&D expenditure, although with a broader scope.

% According to data from the BNB for 2005, the most recent year for which statistics is available.



Until  2001-2002 the Bulgarian
economy lagged substantially behind
its major competitors in Central and
Eastern Europe and the EU in terms
of the influx and size of FDI. The
foreign capital per capita in the
country was commensurate to the
average level of resources attracted
to the countries in South-Eastern
Europe (SEE) over that period. The
much larger inflow for the last three
years has created conditions for an
increase of the saturation of the
economy with FDI. The inflows per
capita in Bulgaria have been above
the average level for the new EU
Member States for the recent years.
Although the foreign capital stock
per capita in the country is still far
below the respective levels in the
EU-10, Bulgaria has already overtaken
Romania and SEE average. When FDI
is weighed by GDP it still lags behind
that of the old and new EU Mem-
ber States but the catching-up trend
is visible and the fluctuations in this
indicator for Bulgaria follow the
European cycle.

The comparison shows that over the
period 1995 - 2005 the share of FDI
in the gross capital formation was
much higher in Bulgaria than in the
EU countries. Its share in the gross
capital formation rose to 56 % on
an average annual basis during the
period 2003 — 2005. This dependence
of the investment process in Bulgaria
on external capital reveals insuffi-
cient national savings and unsatisfac-
tory internal financial resources. In
this respect, the processes of deep-
ening the financial intermediation
and developing channels for provid-
ing investment resources which are
alternative to the banking system,
especially with regard to the inno-
vation activity of enterprises remain
relatively weak. The role of FDI in the
gross capital formation in Bulgaria is
an indirect measure of the techno-
logical dependence of the country,
which will have a long-term impact
on the development of the Bulgarian
innovation system.

FiIGURE 55.
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Parallel to the increased inflow of FDI
to the country over the recent years,
the import of capital goods has also
expanded. This process contributed
to the intensive improvement of the
technological level of capital goods
in the country through the implicit
transfer of knowledge, know-how
and innovativeness imbedded in
imports. Over the period 2004 - 2005,
capital goods were among the most
dynamic components of Bulgarian im-

ports with an average annual growth
rate of 28 %. They were the second
largest import group, accounting for
27.6 % of the total imports in 2005.
The main goods in this import group
are machines, equipment and devices
(9.5 % of the total import of goods in
2005) and transport vehicles (8.3 %).
Notwithstanding the positive trend
over the recent years, since the begin-
ning of 2006 the growth rate of the
import of capital goods has slowed

Ficure 56. INFLOW OF FOREIGN DIRECT INVESTMENT PER CAPITA IN
BULGARIA, ROMANIA AND SELECTED GROUPS OF COUNTRIES
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down in comparison to the great-
er dynamism of energy resources,
consumer goods and raw materials.

A salient feature of the Bulgarian eco-
nomy is its high energy intensity and
specialization in traditional business
activities like agriculture, food indus-
tries, heavy processing and mining,
trade and tourism®. These activities
face severe international competi-
tion and low potential for long-term
growth. The innovation activities of
enterprises in traditional industries
have lower rates of return than in the
rapidly developing high-tech sectors.
As a result, Bulgarian enterprises are
oriented mainly to import, adapta-
tion and introduction of new tech-
nologies from abroad and much less
to investment in own R&D projects.

The most recent trends in the deve-
lopment of trade in the country
prove its specialization in lower-tech
sectors which, in turn, puts to ques-
tion the long-term sustainability of
the high economic growth rates of
the last few years. The major compo-
nent of the Bulgarian foreign trade is
raw materials which accounted for 36
% of imports and 43 % of exports in
2005. The dynamic pattern of growth
in Bulgarian foreign trade since the
beginning of 2006 has been largely
triggered by the price component®®
and does not exhibit any tangible
improvements in the competitiveness
of the economy®.

Ficure 57. STOCK OF FOREIGN DIRECT INVESTMENT PER CAPITA IN BULGARIA,
ROMANIA AND SELECTED GROUPS OF COUNTRIES (1995 - 2004)
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Ficure 58. RATIO BETWEEN FOREIGN DIRECT INVESTMENT STOCK AND GDP IN
BULGARIA AND SELECTED GROUPS OF COUNTRIES
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& Furthermore, a relatively large portion of the added value is still generated by the public sector. In 2004, general
government activities and mandatory social security schemes contributed 75 % to the value added at base prices,
while the total share of the public sector in the value added was 20.4% (NSI, 2006).

% The greatest contribution is that of the increased international prices of energy resources and metals.
% For further details see Appendix 4.



Ficure 59. SHARE OF FOREIGN DIRECT INVESTMENT IN GROSS CAPITAL
FORMATION IN BULGARIA AND IN SELECTED GROUPS OF COUNTRIES
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Ficure 60. BULGARIAN IMPORTS BY GROUPS OF GOODS (1999 - 2005)
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Financing of Innovation in Enterprises, Venture Capital

The financing of innovation relates to the general level of development of financial intermediation, the depth of capital
markets and the availability of specific instruments and mechanisms to finance long-term and/or high-risk projects. It
determines the risk level and the degree of innovativeness which the system tolerates and is prepared to support with

resources.

Bulgarian companies still rely pri-
ma-rily on their own resources”™ to
finance their innovation activities. In
2006, more than three-quarters of
Bulgarian companies financed their
innovation with their own resources.
Thus they are greatly restricted in
the scope of their undertakings and
the risk they can accept. Still, the
dynamic comparison of the available
data confirms the importance of the
banking sector as the second largest
source of financing for innovation
projects of the enterprises and the
emergence of a new instrument -
EU funds and program. The projects
for support of enterprises within the
PHARE Program in 2005 and 2006 and
the participation of Bulgarian SMEs
in the Sixth Framework Programme
of the EU have ensured their recogni-
tion as important sources of financing
for innovation. Undoubtedly, the role
of the latter and of the banking sec-
tor will increase in the years to come.
Their effect will be promoted by the
emergence of venture capital funds
which are envisaged for financing
from the EU funds in the country.

Bank loans are the second largest
source of financing for the innova-
tion activity of Bulgarian enterprises.
The credit expansion in the country
for the last few years has broadened
the opportunities for financing not
only of more investment projects
but also more innovation projects.
The bank loans extended to private
non-financial enterprises increased by

Ficure 61. MAIN SOURCES OF FINANCING FOR THE INNOVATION ACTIVITY OF
THE BULGARIAN INNOVATIVE COMPANIES IN 2006
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Source:

Applied Research and Communications Fund, 2006.

450 % over the period 2000 - 2005,
reaching BGN 9.1 bn by July 2006.
Expressed as a ratio to GDP, the
average annual growth of lending
increased from 5.4 % in 1999 to 20 %
in 2005. The period was charac-
terized by expansion of the total
volume of loans, as well as in-
creased share of long-term (invest-
ment) loans. Loans with maturity
of over five years increased their
share in the total volume of the
resources lent to private non-financial
enterprises from 134 % on the
average for the period 1999 - 2003
to 28.5 % at the end of 2005 (31.1 %

™ According to the nationally representative survey of companies in Bulgaria conducted by Vitosha Research as
commissioned by the Applied Research and Communications Fund.

as of July 2006). In spite of this
vigorous development, the level of
financial intermediation in the coun-
try remained below the average
levels in the old EU Members States
(EU-15) and the new ones. Further-
more, the low-risk profile of bank
financing makes it accessible only for
lower-risk investment projects which
could bring good economic benefits
to the country.

The third most important source of
financing for innovation projects
pointed out by the Bulgarian com-
panies are the resources of local
and foreign partners. For the last
few years, the trend of direct exter-
nal borrowing by the non-banking



private sector has increased parallel
to the expansion of bank loans in Bul-
garia. Thus the private non-banking
external debt presented as a ratio to
the GDP grew from 9 % in 1999 to 35
% in 2005 (39 % of the annual GDP
in the middle of 2006). Although the
effect on the development of inno-
vation cannot be measured precisely,
this instrument is most likely to lead
to the learning of new knowledge
and know-how by Bulgarian enter-
prises and their application on the
domestic market.

In spite of its relevance according
to the empirical surveys, the use of
venture capital funds for financing
of innovation projects is still mar-
ginal in Bulgaria. According to the
survey of the Innovation Relay Centre
at the Applied Research and Commu-
nications Fund which was conducted
by Vitosha Research in 2006, the
answer “venture capital funds” to
the question “sources of financing for
innovation” was mentioned at first
place by none of the respondents;
one respondent ranked it second and
two respondents ranked it third.

Bulgaria already offers opportunities
for entry of external venture capital
funds into the country. Accordingto a
survey of the global venture capital™,
European companies are the major
possible source of venture capital for
Bulgaria. They intend to invest 14
% of their additional capital in Cen-
tral and Eastern Europe. The main
reasons for investing are entrepre-
neurial undertakings in the region,
attainment of high quality of trans-
actions, diversification of risks and
access to markets. The companies
specify as major obstacles the lack
of business knowledge in the region,
lack of domestic investment funds,
few high-quality transactions, limited
opportunities for exit from the invest-
ment. A possible entry of European
venture capital companies in Bulgaria
would be promoted by the resources
envisaged for the establishment of
venture capital financing instruments

Ficure 62. CHANGES IN THE MAIN SOURCES OF FINANCING FOR THE
INNOVATION ACTIVITY OF THE BULGARIAN INNOVATIVE
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Ficure 63. SIZE AND MATURITY OF BANK LOANS EXTENDED TO PRIVATE NON-
FINANCIAL ENTERPRISES IN BULGARIA (1999 - 2006)
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from the EU funds for Bulgaria after
2007.

The condition of the stock exchange
market is an indicator for “the quality
of transactions” and the potential for
development of venture capital in
Bulgaria. The country has developed

01'03 01'04 01'05 01'06 07'06

positively in this respect for the last
few years, and the Bulgarian Stock
Exchange has been among the most
dynamic ones in the world recently.
The stock price index included in
SOFIX reveals the highest growth
rates as compared to some major
European and international indexes.

™ Survey of Deloitte among 500 venture capital management companies (out of which 140 in Europe), 2006.

INNOVAT|ON.BG 75



Ficure 64. COMPONENTS OF THE GROSS EXTERNAL DEBT OF BULGARIA AS
PERCENTAGE OF GDP (1999-2006)
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Ficure 65. SELECTED EUROPEAN STOCK PRICE INDEXES (2001 - 2006)
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Research is among the first activities, in which EU Enlargement turned into
reality. The most recent data on the participation of representatives of various
countries in FP 6 show that Bulgaria has 332 participants who have signed
268 contracts for project implementation, the total value of the contracts of
Bulgarian participants being EUR 31.2 mn. Romania in comparison has 407
participants in 317 contracts worth EUR 39.8 mn.

Both countries have the largest number of successful projects in the ICT
program followed by Sustainable Development, Global Change and Ecosys-
tems. However, the participation of representatives of these two countries
has been weaker than that of the other EU Member States so far. Germany
has taken part in 3,027 projects, Poland in 1,005 projects, Portugal in 597
projects and Hungary in 655 projects.

Source: CORDIS, Information Service of DG Research.
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4.Human Capital for Innovation

The human capital for innovation is the accumulated knowledge and skills
to create (or adapt) innovation, technological and research. It is expressed
through the quantity and quality of the educational product and the employ-
mentinsome specific sectors such as R&D, entrepreneurship, high-and medium-
tech industries. The human capital for innovation is related to the overall
condition of the secondary and university education system and its important
supplement - lifelong learning. The long-term nature of human capital turns it
into an important target for the national innovation policy with a view to the
modeling of the capacity and capabilities of the national innovation system.

During the transition years human capital, similar to physical capital, underwent
quantitative and qualitative depreciation. The system of secondary education
and R&D employment were particularly badly affected. Since 2002 - 2005 all the
elements of the educational product and employment in Bulgaria have improved,
except for those in high-tech manufacturing. Nevertheless, their performance is
still below the EU-10 and EU-25 average.

Research career, R&D and high-tech employment. In comparison to the
previous edition of Innovation.bg, last year saw the first big (35 %) increase of
new PhDs in Bulgaria. Employment in R&D is growing, the leading sector being
Bulgarian enterprises (growth rates of 30 % for the last two years). There is
growing specialization in research-intensive high-tech services in Bulgaria, where
employment rates continue to be above the EU-10 average but the country still
lags behind in high-tech manufacturing. In spite of the positive trends in the
dynamic pattern, R&D employment and the share of new PhDs remain twice less
than in the EU-10, while the share of the people involved in R&D in the public
sector is disproportionately higher in Bulgaria than in the EU-10 and EU-15.
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Education outcomes, quality of education and lifelong learning. The education
outcomes in Bulgaria remain relatively lower than in the EU-10 and EU-15,
especially with regard to secondary education. Higher education achievements
stagnate, although at a comparatively high level, while in structural terms the
significance of mathematical and engineering sciences is growing in connection
with and in support to the technological renovation of the national economy.
The share of the people involved in continuing education is still some nine times
less than in the EU-15.

80



Research Career, R&D and High-tech Employment

The number and quality of those who successfully complete their PhD degree reflect the dynamism and ability of the
national innovation system to generate new scientific and/or technological knowledge. On the other hand, employment
in R&D and in the high-tech sectors of the economy reveals the current demand for human capital for innovation in the

national innovation system.

2005 was the first year when the
number of those who had success-
fully completed their PhD degree
increased since 200072, However, the
share of PhDs in the total number of
the population aged 29 to 34 is still
relatively lower in Bulgaria than that
in the EU-10 or the EU-15. One could
assume that with a five-year time
lag Bulgaria follows the trend of
increase in the population with PhD
degrees in the 29 to 34 age bra-
cket registered in EU-10 since 2001.
The opening up of the European
research and education area and the
EU research programs for young Bul-
garians will be further incentives for
taking up a research career in the
next few years. The planned increase
of the national resources for young
research talents within the frame-
work of the National Science Fund
will create additional conditions for
development of a high-quality gene-
ration of scientists in this country.
Nevertheless, the conclusion in the
previous edition of Innovation.bg
about the lagging behind in this
sphere is still valid. This fact, togeth-
er with the ageing of research staff,
poses substantial challenges to the
ability of Bulgarian science to contrib-
ute successfully to the development
of the innovation capacity of the Bul-
garian economy.

The restructuring of the Bulgarian
economy in the 1990’s led not only
to the closing down of many R&D
units but also to the shift of many
researchers from there to other eco-
nomic sectors or other countries.

7 According to the National Statistical Institute.

Ficure 66. NUMBER OF PHDs IN BULGARIA
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Ficure 67. NUMBER OF PHDs PER 1,000 INHABITANTS IN THE 25 TO 29 AGE
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Thus the number of R&D personnel
was reduced by 22 % over the
period 1994 - 2004. It was not
until 2002 that the trend was rever-
sed to growth but it has not set off
the reduction of the previous period
yet. To compare, the countries in the
European Community follow a steady
upward trend in R&D jobs. Over

the same period the increase there
was 35 % for the EU-25 and 37 %
for the EU-15. Only Romania scored
worse with a reduction of 37 % at the
end of 2004. The trend of increasing
R&D personnel in Bulgaria could be
expected to continue or even expand
upon the country’s EU accession.
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The crisis in Bulgarian research and
education during the transition
period affected the structure of the
R&D personnel and the number of
R&D jobs was cut drastically in enter-
prises. The increase of the R&D
personnel in Bulgaria for the last four
years has changed also the structure
of employment and increased the
share of R&D jobs in enterprises. Over
the period 2002 - 2004, the R&D
employment in enterprises increased
at the highest rates (close to 30 %)
among the institutional sectors. This
implies gradual reinforcement of the
applied and practical orientation of
the R&D personnel in Bulgaria and
more significant and faster effect of
its increase on the innovative pro-
ductivity of the Bulgarian economy.
In 2004, the greatest number of
R&D personnel was employed in the
government sector (66.4 %). Much
further behind were the sectors of
higher education and enterprises
with 19.4 % and 13.8 % respectively.
In the EU-25 more than a half of all
researchers work in the corporate
R&D divisions, i.e. they are directly
involved in the introduction of new
technologies or innovation and they
are directly exposed to the impact
of the market competition. Other
31 % carry out research at university
laboratories and, at the same time,
take part in the educational process.
This enables young specialists to get
integrated in the implementation of
research projects and to be prepared
for their further research career. The
change in the dynamic pattern and
structure of the R&D personnel and
R&D employment increase in enter-
prises are expected to speed up with
Bulgaria’s EU accession in 2007. But
they would turn into reality depending

7 See Cookson, Clive, US Widens Gap with Europe
on R&D, Financial Times Europe, October 30, 2006;
Ewing, J, G. Edmonson, Europe’s Powerhouse:
How the Young Knowledge Workers of Central
Europe are Pushing the Region to a New Level,
BusinessWeek, December 12/19, 2005; The Brain
Business: How Europe Uses and Abuses its Brain
Power, The Economist, October 12, 2006; The R&D
Scoreboard 2006, The Top 800 UK and 1 250 Global
Companies by R&D Investment, Department of Trade
and Industry, UK, 2006.

on the size and management mecha-
nisms of the European funds for R&D
in the country.

The dynamic pattern of R&D employ-
ment in Bulgaria, especially in the
enterprise sector, is linked to the
dynamic pattern of employment
in high-tech activities and sectors
which express the ability of the
national economy to create new
knowledge and to successfully
convert it into competitive end
products with high value added.
Over the period 2000 - 2005, the
employment in the high-tech
sectors of the Bulgarian economy

was reduced to 0.45 % of the total
employment, which was twice lower
than the average EU-10 level. It is
important to note that employment
in these sectors decreased also in the
EU-15. The old Member States lag
behind the United States in this
respect, their industrial structure
being related to more traditional
medium- and medium-high-tech
industries in chemical engineering
and the automobile industry”. This
makes Bulgaria’s task to identify a
working model for the development
of high-tech industries more difficult
but, at the same time, potentially
more rewarding.

Ficure 68. R&D PERSONNEL PER 1,000 OF THE WORKFORCE
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Ficure 69. R&D EMPLOYMENT BY SECTORS
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Conversely, in the sphere of the
science-intensive  high-tech ser-
vices there is a steady trend of
growing employment in Bulgaria.
It increased from 2.51 % to 2.87 %
of the total employment and it was
higher thanthe EU-10 average in 2005.
It probably connected to the devel-
opment of information and Internet
technologies and mobile communica-
tions in the country. One should keep
in mind that due to the low overall
employment in Bulgaria compared to
the EU (both old and new Member
States) one cannot draw a conclusion
on the precise position of the country
in terms of this indicator. Neverthe-
less, we can say that Bulgaria has
some specialization in high-tech
services unlike the industrial ones.
Employment trends are accompa-
nied by growing R&D investment
in high-tech sectors and services
as a percentage of the total invest-
ment in R&D. According to the Euro-
pean Scoreboard there was a 40 %
increase over the period 1999 - 2002,
which brought Bulgaria closer to the
average EU-25 level of 89 %. For
comparison, Romania has levels
which were one-third lower than
those in Bulgaria.

Ficure 70. EMPLOYMENT IN HIGH-TECH MANUFACTURING (% OF THE TOTAL
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Ficure 71. EMPLOYMENT IN RESEARCH-INTENSIVE HIGH-TECH SERVICES (% OF
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Education Outcomes, Quality of Education

and Lifelong Learning™

The quality of the secondary and higher (bachelor’s and master’s degrees) education in the country is crucial for the ability
of the Bulgarian economy to absorb, use and adapt new knowledge, as well as to generate and introduce innovation. The
education in science and engineering influences the abilities of the economy to introduce new technological innovation.
In the modern dynamic global economy, the demand for new skills is constantly rising, which calls for the development
of new qualities of the education system - for adequate lifelong learning.

A major indicator for the quality of
human resources and their ability
to adopt, adapt and develop inno-
vation is the educational structure
of the population. The data on un-
employment by educational levels is
very telling. In 2005, the share of the
unemployed with lower than secon-
dary education in the 25 to 59 age
bracket was 17.6 % in Bulgaria. The
unemployment rate among those
with secondary education was 8.1
% and only 4.0 % of the popula-
tion with higher education was
jobless, which was better than
the average EU levels ( EU-25 -
4.6 % and EU-15 - 4.7 %).

In 2005, the people who had second-
ary education accounted for 76.5 %
of the population aged 20 to 24 in
Bulgaria. It was some ten percentage
points lower than the average level
for the EU-8, the EU Member States
which are direct competitors of Bul-
garia in terms of innovation and
investment. The conclusion about
the poor quality of secondary educa-

™ The Human Capital chapter and, more specifically,
the text in this section, is not intended and
cannot cover the education sector of the country
comprehensively and in depth. The intention is to
make an overview and outline the framework for
the assessment of human capital for innovation in
the country.

Innovation.bg: Innovation Potential of the Bulgarian
Economy. Applied Research and Communications
Fund, 2005.

International Association for the Evaluation of the
Educational Achievement (IEA), Trends in International
Mathematics and Science Study (TIMSS), 2003.
Friedman, Thomas, The World is Flat, Ferrar, Straus
and Giroux, New York, 2005.

3

tion in Bulgaria drawn in the previous
edition of Innovation.bg” should
be underscored: “In 2003, Bulga-
rian eighth grade students registered
the biggest decline in their results in
mathematics and sciences compared
to 1995 among all countries where
TIMSS is carried out™”. The com-
bined operation of these two nega-
tive trends, together with the dete-
riorating demographic characteris-
tics in Bulgaria, come to show that,
provided all other conditions are
equal, in terms of human resources,
the capacity of the economy to
adapt and absorb innovation and
new technologies will be rather
limited in the next 10 to 15 years.

According to the European Innovation
Scoreboard, the share of the people

with higher education in the 20 to
64 age bracket in Bulgaria is 22 %,
which is comparable to the average
EU-25 level. In the total population
of the country, however, this percent-
age has decreased for the last five
years, stabilizing at 3 % against the
backdrop of the rapid growth of this
indicator in the EU-10. This is due to
demographic characteristics rather
than to any change in the educational
status of the population: the percen-
tage of young people joining higher
education in the total population
in Bulgaria has dropped due to the
demographic crisis in the 1990’s. The
unchanged share of the Bulgarians
with higher education in the “flat
world“” implies reduced competitive-
ness even without taking into account
the qualitative features of education

Ficure 72. PERCENTAGE OF THE POPULATION AGED 20 TO 24 WITH
COMPLETED SECONDARY EDUCATION IN 2005 (THE GROWTH RATE
ON AN ANNUAL BASIS IS GIVEN IN BRACKETS)
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which have deteriorated substantially
according to various domestic and
international expert assessments’®.
The continuation of these trends puts
Bulgaria far behind the most innova-
tive economies in Europe like Finland,
Sweden and Ireland. The launch of a
government reform in the secondary
education sector and the improve-
ment of a financial condition of Bul-
garian universities are expected to
bring about a gradual positive change
in most indicators for this sector after
2005 - 2006. The impact of the years
of the crisis, however, is yet to be felt
in the next two decades. It will be
supplemented by the negative demo-
graphic trends in Bulgaria during the
initial years of the EU membership.

A number of changes have occurred
in the structure of the educational
product in Bulgaria for the last few
years. The share of graduates in
science and engineering in the total
number of graduates has increased
with some six to seven percentage
points on the average for the last five
years, reachingacomparatively higher
level than that in the EU-10 and close
to that in the EU-15. The percentage
of new young graduates in these
areas is also higher than the average
EU-10 level, which, provided that the
quality of the education is compa-
rable, comes to reveal good capacity
for technological competitiveness
and innovation in Bulgaria. However,
one should keep in mind the gaps
in the technological intensity of the
economies of the EU-10 and Bulgaria.
As stated in the previous sections of
Innovation.bg 2007, the Bulgarian
economy is lower-tech than that of
the EU-10 countries, which might
have bearing on the profile of educa-
tion in sciences and engineering. The
orientation of higher schools to the
needs of the labour market deter-
mines also the structure of students
by science areas.

n |} | | u n |} | | | | n |} | | | | n |}
™ See, for example, The World Bank, Country

Partnership Strategy for the Republic of Bulgaria,
May 26, 2006.

Ficure 73. PERCENTAGE OF THE POPULATION WITH HIGHER EDUCATION IN
THE 25 TO 64 AGE BRACKET (2004)
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In the context of the dynamic tech-
nological changes in the global
economy which require continuous
improvement of knowledge and
skills, the system of secondary and
higher education is supplemented
by lifelong learning. The levels of
involvement of the population in
various forms of continued training in
Bulgaria have lagged behind the EU

2003 2004

levels for the last few years. This
lagging behind looks even greater
against the background of the growth
of the average European level to 11 %
of the population aged 25 to 64 on
a year-to-year basis. In Bulgaria this
share remains at a level of about 1 %,
which is indicative of the lack of
understanding and capacity to
improve the qualifications or to
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acquire new professional skills among
the active population. Bulgarian
employers fail to see the involvement
of the employees in lifelong learning
as a form of investment which could
bring real and measurable results.
This could be a sign of the short-term
nature of some investments in the
country which probably are guided
primarily by the willingness to use
cheap manpower.

Ficure 75. PERCENTAGE OF UNIVERSITY STUDENTS IN THE TOTAL POPULATION
AGED 20 TO 24
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Ficure 76. PERCENTAGE OF GRADUATES IN SCIENCES AND ENGINEERING IN
THE POPULATION AGED 20 TO 29
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Ficure 77. PERCENTAGE OF GRADUATES IN SCIENCES AND ENGINEERING IN
THE TOTAL NUMBER OF GRADUATES
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Ficure 78. PERCENTAGE OF STUDENTS IN SCIENCES AND ENGINEERING IN THE
TOTAL NUMBER OF STUDENTS ENROLLED
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Note: Sciences and Engineering areas include: exact sciences, computer technologies,
engineering, manufacturing, construction and architecture.
Source: Eurostat, 2006.
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Ficure 79. CONTINUED TRAINING - PERCENTAGE OF THE POPULATION AGED
25 TO 64 WHICH IS INVOLVED IN EDUCATION AND TRAINING
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5.Information and Communication

Infrastructure

The intensive technologization of the environment for doing business, the
convergence of various information and communication technologies (ICT)
and the structural changes in the consumer demand are the three most im-
portant external forces which determine the modern product, process, orga-
nizational and marketing innovation. The impact of these forces at corporate
level varies in accordance with the available investment and human capital
needed for the efficient absorption of technologies. The ICT infrastructure
augments the positive external effects of the networking of enterprises
(through contracts, equity, membership in associations, integrated business
processes and information systems) and creates conditions for changes in the
industrial organization and market concentration through new opportunities
for management, development, production and consumption of new prod-
ucts in new ways at reduced transaction costs. The national innovation policy
is of great importance for the development of ICT in Bulgarian enterprises
against the backdrop of the substantial administrative (service standards and
e-government) and financial resources (public procurement) of the govern-
ment in this sphere.

Information and communication technologies™ are rapidly entering into Bulga-
rian companies but currently the installed capacity is not fully utilized, especially
in the micro-enterprises in the traditional sectors of the economy. The process of
introduction of ICT solutions in enterprises is largely determined by administra-

tive and evolutionary factors. The year 2007 is expected to see a breakthrough
in the development and growth of online services and businesses.

™ For a detailed review of the development of the information society in Bulgaria see e-Bulgaria 2006, Applied
Research and Communications Fund, 2006.
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Use of ICT for innovation. Although all Bulgarian enterprises have computers,
most of them use their machines only as a means to reduce costs and to search
for information (60 % of the enterprises) rather than for the introduction of
innovative managerial and process solutions (10 %). Most innovative are the
Bulgarian enterprises using ICT in management and marketing. In 2007, 90 % of
the computers in the enterprises are expected to have access to the Internet,
which is an important prerequisite for making them more innovative.

ICT as an innovative tool for doing business. In 2006, few Bulgarian enter-
prises were present on the Internet - only one in five had a functioning web-
site. Their share is expected to increase to 50 % of the enterprises with over 10
employees in 2007 and 2008. Most active will be the market for online services,
where numerous micro- and small enterprises are entering. They will pave the
way and make traditional businesses follow suit. This will lead to growth in mar-
keting and organizational innovation.
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Use of ICT for Innovation in Bulgarian Enterprises

The availability and especially the way of use of ICT in enterprises is an important factor for their innovativeness. The
access to the Internet and the application of various software solutions enhance labor productivity and lead to the
identification of new product, process, marketing and management solutions. ICT have particularly strong impact on the

innovativeness of R&D-intensive services.

In 2006, all Bulgarian enterprises with
more than 10 employees already had
at least one computer. 28 % of the en-
terprises with less than 10 employees
had no computer. Those are typical-
ly micro-family businesses with low
added value and a market limited
to the local community, which are a
kind of self-employment or are posi-
tioned in underdeveloped regions of
the country. The process of comput-
erization of Bulgarian enterprises is
evolutionary and administratively
determined rather than an ele-
ment of their proactive innovation
promotion strategy. Only in micro-
enterprises the higher computer-
ization of workplaces is a factor for
greater innovation. They are most
likely representatives of the sector of
R&D-intensive services such as con-
sultancy, architecture, engineering
services, design, etc.

The share of employees using a
computer at their workplace in Bul-
garian enterprises increased by 6 %
annually over the period 2000 - 2005
but it was unevenly distributed and
at a comparatively low level - below
30 % in 2006. In some 60 % of the
enterprises computers and the
available information technologies
facilitate primarily secretarial work,
document registration and account-
ing activities, while only 10 % of the
enterprises use automatic systems
management, production or rela-
tions with customers. The later group
of enterprises is associated with a
much higher innovation level, their
index® being over twice higher than
the average for the country. This
development is largely determined by

the prevalence of low-tech industries
and the specialization in the lower-
tech segments of high-tech sectors in
Bulgaria®'. Bulgarian enterprises have
not been integrated in the interna-
tional knowledge production net-
works yet, as these networks require
creative use of IT rather than apply-
ing IT only as a cost reduction tool.

93,5 % of business computers in Bul-
garia have Microsoft operational sys-
tems installed on them and 2,6 % use
Linux®. The market share of office
packages and applications in the
open-source alternatives accounts
already for some 15 % of the jobs and

7 % of the enterprises. The introduc-
tion of free software is usually associ-
ated with the need to minimize costs
but an equally important reason
is innovation, the desire to be in a
constant beta-state. The enterprises
using office packages alternative
to Microsoft are more innovative
(average index 0.2) than those us-
ing Microsoft only (average index
0.15). The correlation between
innovation and the use of free/
open-source software at the
corporate level is confirmed also in
international comparative studies
conducted by researchers from Har-
vard University®.

Ficure 80. PERCENTAGE OF THE EMPLOYEES USING A COMPUTER AT THEIR
WORKPLACE AT LEAST ONCE WEEKLY BY ECONOMIC SECTORS (%

OF ALL EMPLOYEES)
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Source: Eurostat, 2006.

® Innovation Index of Bulgarian Enterprises. For a detailed description see the relevant chapter above.

& Bulgaria 2010: the Economic Challenges. Report for the President of the Republic of Bulgaria, Sofia, 2005.

& Indirect assessment according to the share of the population using the respective operational system on the
computers at their workplaces. Source: Vitosha Research, January 2006.

& Casadesus-Masanell, R, and P. Ghemawat, Dynamic Mixed Duopoly: a Model Motivated by Linux vs. Windows, 2003.
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As a rule, any enterprise which has
equipped its office with computers
since 2000 has access to the Inter-
net. Exceptions are the companies
motivated to purchase computers
only for warehouse and accounting
records and issuance of computer-
based receipts, where the use of
computers does not require access
to the Internet (employees have only
face-to-face contact with the custo-
mers). The growth rate of the Inter-
net penetration will reach its upper
limit in 2007%, i.e. about 90 % of the
computers and 90 % of the enterpris-
es. In the beginning of 2006, some 70
% to 82 % of the enterprises were
connected to the Internet, thus
enabling 21 % to 30 % of the
employees to have access to the Inter-
net from their workplace.

There are huge variations in the
frequency and purpose of the Internet
usage among the users at their work-
place. Only 2 % of the employees are
fully online, while more people (11 %)
use the Internet occasionally in their
work, typically up to one hour a day,
mainly for correspondence, music and
news. Although it has shorter time for
work on the Internet, this group of
people is more active than the rest (us-
ing the Internet longer hours) and ac-
commodates more distance learning
courses related to their work or to the
upgrading of their skills. The number
of remote workplaces (both tempo-
rary and permanent) is growing.

Ficure 81.

COMPUTERIZATION OF ENTERPRISES IN BULGARIA
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TasLE 4. INNOVATION INDEX OF BULGARIAN ENTERPRISES AND THE

SOFTWARE APPLICATIONS THEY EMPLOY

Automated document registration 18 % 18
Accounting software 63 % 14
Storage software 35 % 17
Project management and team work 4% 25
ERP 1% 49
Account Management System 8% 24
Average index for the country 11

Source:

Vitosha Research, 2006.

& Forecast of the Applied Research and Communications Fund.




Ficure 82. ENTERPRISES WITH ACCESS TO THE INTERNET
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ICT as an Innovative Tool for Doing Business

in Bulgarian Enterprises

ICT and the access to the Internet enable the development of innovative on-
line services in existing companies and the starting up of new Internet-based
businesses. In fact, it is precisely this group of start-ups that has scored some
of the highest growth rates in the modern global economy, creating an en-
tirely new industry, business online and on demand.

Websites and the opportunities for
placing orders and paying online
belong to the portfolio of enterprise
marketing innovations. During the
second quarter of 2006, 21 % of
the enterprises® in Bulgaria had an
operational website and another 2.5 %
had a site which, for some reasons®®

was inactive for the period April -
June 2006%".

The easier access to content mana-
gement systems and the opportu-
nity for people with basic computer
literacy to create websites and to
use a relatively simple interface to

& The survey was conducted in April — June 2006 on the basis of a representative sample (number of employees)

of 1,004 enterprises which were active in 2000.

% From a site which is temporarily inaccessible (but identifiable in the Google cache) to unpaid subscription fee for

the own domain.

& Survey of the Applied Research and Communications Fund.

8 Vitosha Research, January 2006.

maintain dynamic websites have
tangibly tilted the ratio between
own and outsourced websites (2
to 1 during the first half of 2006
compared to 1 to 2 in 2002 and
almost 100 % outsourcing in the
beginning of the web presence of
companies).

The increased percentage of Internet
users (32 % of the working popula-
tion with a forecast to reach 44 % in
2007)% makes companies adjust and
seek special strategies to reach their
users on the basis of the Internet,
as well as develop their distinctive
advantages based on web technolo-
gies. The first distinctive feature is
the address of the site. The begin-
ning of the period was characterized
by a shift in the ratio between own
and outsourced domains in favour of
the former. The choice of companies
is primarily .com domains - 56 % of
all sites are located there, while .bg
sites in the Bulgarian space account
for 35 %.

Secondly, after the occasional invest-
ment in Internet-based advertising
prior to 2002, most of the bigger-
companies in Bulgaria have paid
more serious attention to the mar-
keting planning in the web space for
the last two or three years. This calls
also for a more professional attitude
to the development of the website.
43.4 % of the operational corporate
sites have been designed by providers
specialized in this sphere. However,
companies still fail to pay sufficient
attention to the Internet exposure of
their sites.

The next few years are expected to
see further penetration of conven-
tional offline enterprises into the
online space. The mushrooming
of small innovative online-based
companies will surpass 50 % of the
enterprises with more than ten
employees with own websites at
the end of 2007 or the beginning
of 2008. They will provide not only
information but also specific additio-
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nal services to their customers to lure
them?®. More often than not, online
companies are “service superstruc-
tures” of existing enterprises which
are slower or maintain partnerships
with these small enterprises until the
market is developed (e.g. home shop-
ping offered by big store chains).

Small companies are subject to
greater competition for their sur-
vival and therefore they are more
adaptive and more inclined to offer
opportunities for online placement
of orders. 17 % of micro-enterprises
(below 10 employees) with websites
of their own offer such an opportunity
as compared to the national average
of 11 %. They seem to be also the
most aggressively exposed sites with
the highest average forecast Google
Page Rank. Growth of Google Page
Rank is forecasted only in 7.5 % of
the enterprises. There is an aver-
age of five links per corporate site,
mainly free catalogues, while some
4 % of all enterprises use advertising
banners. Banners are estimated to
generate about 70 % of the revenues
from advertising and the other 30 %
are equally split among sponsorship,
context advertising and the groups of
advertising via the e-mail, announce-
ments, etc.
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Ficure 84. PERCENTAGE OF COMPANIES WITH
NUMBER OF EMPOYEES
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of additional services with higher added value

to existing customers are among the typical problems in business unlike the assumption that the biggest

problem is the access to customers (“the first transaction”).




Ficure 85. PERCENTAGE OF ENTERPRISES WHICH PURCHASED OR SOLD
GOODS/SERVICES AND SHARE OF THEIR ONLINE-BASED TURNOVER
IN SELECTED EUROPEAN COUNTRIES
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Note: The size of the bubles in the chart stands for the average share of the online-
based turnover of companies.
Source: Eurostat, 2006.

TaBLe 5. CHARACTERISTIC FEATURES OF THE WEB PRESENCE BY SIZE OF THE ENTERPRISE IN BULGARIA

In Bulgarian 93 % 83 % 84 % 79 % 84 %
In English 54 % 66 % 67 % 75 % 67 %
In the .bg domain 29 % 36 % 28 % 43 % 35 %
In the .com domain 56 % 53 % 61 % 53 % 56 %
Avafllablllty .Of a? Careers section, announcement of vacancies, 10 % 13 % 9% 16 % 2%
online applications, etc.

No information about the track record and/or identity of the 24% 28 % 16 % 6% 17 %
company

Opportunities for online orders 17 % 11 % 9 % 10 % 1%
Hit counter 26 % 19 % 23 % 22 % 22 %
Designed by an external company 51 % 32 % 48 % 43 % 43 %
Average Google Page Rank 2.293 2.298 1.930 2.353 2.216
Average Forecast of the Google Page Rank 2.575 2.511 1.982 2.397 2.344
Average age (only for the sites on own domains) 3 years 5 years 4 years 5 years 4 years
Source: e-Bulgaria 2006. Applied Research and Communications Fund, 2006.
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Towards a National Innovation Policy

for Higher Growth in the

lEuropean Union - Recommendations

The first seven years of Bulgaria’'s EU membership will shape the Bulgarian
innovation system. The government innovation policy and the financial instru-
ments for its implementation over the period 2007 - 2013 will be crucial for
the long-term structure and competitiveness of the Bulgarian economy. In this
connection, Innovation.bg 2007 offers some important conclusions and recom-
mendations for the Bulgarian national innovation policy in the first seven years
of Bulgaria's EU membership. They build on the first edition of Innovation.bg of
2005, the analysis in this report and the existing instruments for assessment of
the innovation performance of Bulgarian enterprises, i.e. the innovation index of
the enterprises and the innovation profile.

Although innovation may come from various sources and it depends on the
interaction of a whole set of organizations in the national innovation system,
the company® (or the individual entrepreneur) remains its main driving force
and exponent.

The share of innovative enterprises in Bulgaria is about 16 % — 20 %: two to
three times less than the EU-15 average. Highly innovative companies which
offer several types of innovation (product, process, organizational and marketing
innovation) in an integrated manner account for less than 4 % of all Bulgarian
enterprises. Bulgarian innovative companies perceive their innovation mainly
as investment in machinery and equipment. Only a half or so of the Bulgarian
innovative enterprises (8 % to 10 % of all companies) resort to research and
development in their innovation activities. The low innovation intensity of Bul-
garian enterprises is reflected in some interrelated features of the economy:

% Fagerberg, J., Mowery, D., Nelson, R., The Oxford Handbook of Innovation, Oxford University Press, 2005.
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%t Some of the lowest research and development (R&D) expenditures of the
business sector in Europe (0.15 % of GDP);

% Limited demand for and employment of R&D peronnel in the private sec-
tor (0.07 % of the workforce);

% Low-tech manufacturing profile — the percentage of high-tech exports in
Bulgaria is three to seven times less than that in the leading new EU Mem-
ber States (Hungary, the Czech Republic and Estonia), while employment
in high-tech industries is more than twice less than the EU-10 average;

¥ Weak intellectual property rights protection and underdeveloped tech-
nological market in the country. According to international estimates, the
intellectual property rights protection is about twice weaker in Bulgaria
than in the old EU Member States.

Another factor for the weak innovation performance of Bulgaria is the weak
entrepreneurial activity and the small average size of Bulgarian enterprises.
The number of SMEs per 1,000 inhabitants in Bulgaria is almost two to three times
lower than in the EU-15 and the EU-10 respectively. The time and efforts to start
a new business in Bulgaria are greater than in the country’s direct competitors -
Romania, Lithuania, Latvia, Slovakia or Poland. Micro- and small enterprises ac-
count for some 88 % and 10 % of all enterprises respectively, although they
generate less than one-third of all the employment and value added in the
economy. The average size of the assets of Bulgarian enterprises in all size
categories is much smaller than that of their competitors in the EU. These spe-
cific features of the Bulgarian enterprises influence the innovation activity in the
country along several lines:

% Leaving aside the handful of companies which invest in R&D, innova-
tion in the Bulgarian economy is quite limited. Most Bulgarian micro-
and small enterprises remain outside the innovation economy of the
country because they are not eligible for bank financing and there are no
specialized instruments to support high-risk innovation projects (venture
capital, business angels, etc.). In fact, 30 % of micro-enterprises in the
country are isolated from the global information network since they do
not have a computer - the major source of information for innovative
companies in Bulgaria;

% Bulgarian innovative micro- and small enterprises flock to the sector
of R&D intensive high-tech services which do not require big capital
expenditures. The employment in these service sectors is higher in Bul-
garia than in the EU-10 and continues to grow. Seventeen percent of all
micro-enterprises in Bulgaria which have a web-site of their own offer
opportunities for online shopping and this share is higher than the coun-
try’s average of 11 percent;

¥ The competitive environment on the domestic market does not
produce sufficient pressure for innovation and development of enter-
prises. According to the World Bank estimates, competition pressure on
the domestic market is weaker than the average level for Central and
Eastern Europe and the world as a whole. More than a half of the Bul-
garian non-innovative companies declare that they have not innovated
because the market environment does not require them to do so. At the
same time, the companies competing on the European market are more
innovative than those operating on the local and national market. The
share of innovative enterprises is the biggest in the sectors exposed to
the strongest international and domestic competition — computer tech-
nologies, architecture, engineering, R&D, financial intermediation and
manufacturing.
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The Bulgarian innovation system is structurally imbalanced. Unlike innovation
leaders in the world, Bulgaria has the public sector as the major R&D investor,
employer and implementer. The public sector provides 65 % of the financing,
66 % of the jobs and 67 % of R&D activities in the country. Ninety percent of
the R&D financing and employment in the public sector depend on direct insti-
tutional subsidies used for covering operating costs of quasi-state research insti-
tutes without any correlation to performance indicators. Such disproportions are
typical of countries in the initial phase of the organization of a market-based
innovation system and they can become serious obstacles to the innovation
development in Bulgaria:

% Bulgarian innovative companies do not recognize the public R&D sector
as a partner in their innovation activities. Thus the supply of research
and technological product subsidized by the government does not
correspond to the market demand in the country. This leads to loss or
drain of knowledge outside Bulgaria;

¥ The lack of market mechanisms (both incentives and disincentives) to
regulate the efficiency of R&D in the public sector may lead to exces-
sive supply of research product in specific areas or the system as a
whole, which could further erode their value and increase the need for
government subsidies. Some signs of such a development can already
be detected. For instance, the structure of Bulgarian research publica-
tions is oriented primarily to basic science (chemistry, physics) and it does
not react to the vigorous development of applied research for the last
decade e.g. clinical medicine serving the biotechnology sector. Another
sign of emerging inefficiency is the lower presence of Bulgaria in cita-
tions in research literature (4.6 %) in comparison to the share in the R&D
employment (7.1 %) of the EU-8+2 region;

¥ The limited innovation performance of Bulgarian enterprises and the
weaker practical orientation of the R&D sector of the country result in
a lower technological capacity of Bulgaria and inability to absorb the
latest and most profitable global technologies. The Bulgarian technologi-
cal product remains unchanged and even dwindles against the backdrop
of the increasingly dynamic global trends in the most innovative sectors.

For the last ten years, some 40 % of the investment in the capital and technologi-
cal renovation of the country on the average has come from foreign capital. At the
same time, the Bulgarian economy remains three times less saturated with foreign
direct investment®' as compared to the EU-10 average level. Bulgarian companies
tend to cooperate more with foreign than local partners in the development of
innovation projects and the enterprises engaging in such cooperation are among
the most innovative in the country. Foreign partners are also sources of funding
for Bulgarian innovative enterprises. While the innovation product is influenced by
foreign investment and cooperation, the main factor for the development of the

" Measured as FDI per capita.
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research product for the last two to three years has been the participation in and
financing from the EU Framework programs for research; as a matter of fact, they
represent the only available source to Bulgarian research organizations for pure
research projects. Bulgarian enterprises have already started to recognize the EU
funds as the fifth most important source of financing after their own resources,
banks, local and foreign partners. The other sources of financing, which are less
visible but very relevant due to their specific thrust to Bulgarian companies and
research organizations, are the two competitive project financing instruments of
the Bulgarian government, the National Science Fund and the National Innova-
tion Fund. The allocation of resources from the NSF to the development of the
research potential of Bulgarian universities, for example, has increased their share
in R&D. The NIF appeared on the radar of the medium-sized and big Bulgarian
enterprises immediately after the opening of the first three bidding sessions,
which is a clear sign of hunger for resources for innovation. The national innova-
tion policy, coupled with the EU policy and financing instruments and foreign
direct investment, will play an essential role in the strengthening of the innovation
capacity of the Bulgarian economy.

The various analyses, benchmarks and techniques used to study the innovation
performance of Bulgarian enterprises reveal similar results with regard to the
main obstacles to innovation in the country. At present, this is undoubtedly
the lack of suitable sources of financing and the excessive direct costs for the
development of innovation projects. These are the factors which produce the
highest barriers to innovation in the EU-15, too. But when the dynamic pattern
is traced out, the factor which shows the highest negative dynamic in Bulgaria
is the lack of skilled human resources. The Bulgarian economy has begun to feel
the decline in the quality of human capital between 1990 and 2003. It is most
visible with regard to secondary education and the specialized R&D areas - PhD
programs, research careers, R&D employment. The problem is exacerbated by
the ten times lower level of participation of Bulgarian workers in lifelong learn-
ing compared to their counterparts in the EU-15.

Ficure 86. INDEX OF THE DEGREE OF NEGATIVE IMPACT OF BARRIERS ON THE
INNOVATION ACTIVITIES OF BULGARIAN INNOVATIVE ENTERPRISES IN 2006
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Source: Applied Research and Communications Fund, 2006.




High ranking among the constraints for the innovation activity of enterprises are
the poor quality of the business and the competitive environment and the
lack of a clear government policy in the innovation domain. The relatively poor
quality of the overall business environment in the country, especially with regard
to competition, is the reason also for the small share of innovative companies in
Bulgaria. The assessment that there is no clear government policy in the innova-
tion domain is perhaps a combination of the perception of enterprises about the
general market environment and the relatively small budget financial commit-
ment to this domain. The innovation needs of Bulgarian enterprises and their
expectations from the government in this respect are way beyond the capa-
bilities of the young innovation policy in the country. The development of the
national innovation policy, together with measures for improving the business
environment, will be the major factors to determine the speed and direction of
the development of the Bulgarian innovation system.

Notwithstanding the substantial lagging behind the average EU levels, most
parameters of the Bulgarian national innovation system have improved for the
last couple of years. The gross innovation product is growing, entrepreneur-
ship rises and the percentage of small and medium-sized enterprises is increas-
ing. The influx of foreign investment is developing at higher rates than in the
EU-10, bank financing and the access of companies to foreign financial resources
is improving. The share of competitive R&D project financing by the government
and the access to the European Framework Programs in the research area are
growing. The decline in secondary education has stopped, while the number
of post-graduates and graduates in science and engineering has increased. All
Bulgarian enterprises with more than 10 employees are connected to the World
Wide Web via ICT. Weak as they are, these positive signals come to show that
the time has come for decisive action for the development of a national inno-
vation policy to reduce the deterrent effects of the barriers to the innovation
activities of Bulgarian enterprises, to establish a favorable environment for the
development of innovation, and to shape the future identity of the national
innovation system.

TABLE 6. THE THREE BIGGEST CHALLENGES FACING THE INNOVATION SYSTEM
IN BULGARIA AND THE MEASURES UNDERTAKEN IN RESPONSE TO
THEM

Creation of knowledge: low investment in Specific measures have been undertaken
innovation, especially in R&D by enterprises (one or two but insufficient)

Insufficient efforts to support the human No specific measures have been
potential for innovation through lifelong undertaken (probably a debate but no
learning signs of preparation of a policy response)
Industrial structure with employment Development of a policy (intended and
mainly in low-tech industries, reduction new measures, e.g. announcement in

of employment in medium- and high-tech the National Lisbon Reform Program,
industries and decrease of the export of etc.)

high-tech products

Source: European Innovation Progress Report (2006).
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The first years of Bulgaria's EU membership will be decisive for the shaping of the
identity and functionality of the national innovation system and the long-term
structure and competitiveness of the Bulgarian economy. The diverse experience
of EU Member States in catching up after previous enlargements, e.g. Greece,
Ireland, Spain and Portugal, indicates that as well as the initial conditions and
external constraints for the successful integration of the countries in the EU,
the policies applied are of paramount importance. Bulgaria and the new EU
Member States have much less resources at their disposal in comparison to those
available during previous enlargements, while the challenges (the distance to be
covered in order to overcome the lagging behind) are much greater, which calls
for even more careful prioritization and preparation of national policies. In this
connection and on the basis of the conclusions drawn so far, Innovation.bg 2007
is making several groups of recommendations aimed at supporting the discus-
sion on the formulation of a successful national innovation policy.

Evgenii Manahov, Executive Director of Daisy Technology, the winner of the
2006 Innovative Enterprise Award of the Applied Research and Communica-
tions Fund, perceives what the government has done so far in the sphere
of innovation as extremely insufficient. “Regrettably, there is only lip service
paid to high-tech incubators in Bulgaria, while in Germany, for instance, they
are common practice. Small companies there start from incubators provid-
ing very attractive conditions for renting space, using equipment, legal ser-
vices, etc.” Similar is the situation in Taiwan, China and the United States
which have innovation centers, where companies have access to information
and various services that otherwise cost a lot of money. Evgenii Manahov is
convinced that it is not the government’s business to give this money but it
can provide the minimum infrastructure that will make life easier for big and
small companies alike. He gives the example of Taiwan and its well developed
structure of companies that keep continuous contacts, exchange know-how
and ideas, and provide for a continuous flow of information at lower costs.
This enables even small companies to have access. “If they do not have such
information and equal start, they will never make it to become big”, says
Evgenii Manahov. The human potential is insufficient. The Executive Director
of Daisy Technologies finds human resources to be the biggest problem for
the development of technologies in Bulgaria and he believes that the avail-
ability of good engineering potential in the country is a myth.

* *  %x

“Unlike the EU Member States, Bulgaria has a very slow innovation process”,
says also Petar Petrov, Manager of Point L Bulgaria, the winner in the compe-
tition of innovative small enterprise in 2005. “We always live on the verge of
risk and all the time run before the financial tsunami which might overtake us
if we fail to re-invest most of the revenues”. Although it takes part in three
European projects, Point L is put to continuous test. It has to invest own
resources in the project implementation. It is only after the completion of the
project that the resources to finance it are reimbursed. Therefore Petar Petrov
suggest that innovative companies receive government guaranteed low-inter-
est loans against endorsement of the contract for the implementation of the
project until the resources from the European programmes are disbursed.

Source: The Capital Weekly, issue 43, 29.10.2005.




The experience of developed innovation systems in Europe (Finland, Sweden, Ger-
many, Denmark, Austria) reveals that the success of the national innovation policy
in generating growth and jobs and in improving the competitiveness of the eco-
nomy depends critically on commitment at the highest political level. Typically this
commitment is undertaken in the triangle among the Ministers of the Economy,
Science and Technologies, and Finance under the direct supervision of the Prime
Minister. In 2005 and 2006, the European Commission adopted a series of commu-
nications specifying the important place of the innovation policy among all other
EU policies, including the rules for the management of the Structural and Cohesion
Funds. The special position of a Vice President in charge of the development of
enterprises and industry was created. In this respect, Bulgaria already has a rich
institutional infrastructure through the existence of a National Innovation Council,
the Economic Policy Council, the Economic Development Council and the Advisory
Board for Foreign Investment and Financing chaired by the Minister of the Economy
and Energy, the National Science Council chaired by the Minister of Education and
Science, the Advisory Board for Information Society led by the Chairman of the
State Agency for Information and Communication Technologies and the Intellec-
tual Property Rights Protection Council chaired by the Minister of Culture. Innova-
tion should feature high on the agenda and policies which these bodies work out
and advise.

“In my capacity of Prime Minister, | personally lead the Information Society
Development Program of the Finnish Government. Innovation is high on our
policy agenda both in Finland and in the EU. My personal commitment in
this respect as a Prime Minister sends a strong signal that innovation and the
development of the information society are important priorities for the Govern-
ment.”

Speech by Matti Vanhasen, Prime Minister of Finland on the Innovation Day in
Brussels, 9 November 2006.

Source: Press service of the Government of the Republic of Finland, 2006.

The high political commitment to innovation should be directed along three
lines:

% With a view to the implementation of the national innovation policy and
given the growing importance of innovation in EU policies, it is neces-
sary to build additional administrative capacity at the national and
regional levels for coordination and support of the measures for the
implementation of the National Innovation Strategy. Particularly urgent
is the need for capacity to develop and implement the innovation policy
at the regional level (NUTS II). Regions will be the major level imple-
menting the EU innovation strategy with support of resources from the
Structural and Cohesion Funds. In this connection, priority should be
attached to the establishment of a National Network of Regional Innova-
tion Strategies®® in the country under the Minister of the Economy and
Energy, integrating the documents under preparation with the national

% Currently, Regional Innovation Strategies are being prepared for all planning regions in Bulgaria, which will be
ready by the beginning of 2008. The South-Central Region developed its RIS in 2004.
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innovation policy. Thus better compatibility and coordination of inno-
vation policies will be achieved at the European, national and regional
levels;

¥ Enhancement of the competitive project financing directed at inno-
vation, research and technologies from the national budget (National
Science Fund and National Innovation Fund), as well as the EU Structural
and Cohesion Funds. According to the latest available official estimates
under the National Strategic Reference Framework®, in spite of the
substantial increase of the resources for research and technological deve-
lopment from the Structural and Cohesion Funds in Bulgaria by some 150
% over the period 2007 — 2013 in comparison to 2004 - 2005, they remain
with relatively low priority as a percentage of the envisaged total annual
resources — 2 % or less than the resources envisaged for the development
of tourism. At the same time, the R&D investment already lag behind the
resources planned within the framework of the Innovation Strategy of
the Republic of Bulgaria by approximately BGN 40 to 60 million in abso-
lute terms and by more than 0.2 % of the GDP in relative terms;

% Special attention should be paid to the quality of information supply
for the implementation of the national innovation policy. The avail-
able indicators and surveys at the national and European level reflect the
condition of the innovation system with a two years delay in the best
scenario, e.g. the data on the R&D investment in 2005 was published at
the end of 2006 and the beginning of 2007. In the context of the dynamic
development of the Bulgarian economy it is necessary to introduce at
least one annual sample survey of companies in Bulgaria to give an idea
of the current condition of the national innovation system. It should be
combined with the development of a nation-specific methodology for
analysis of innovation activities in the country. The existing European and
international benchmarks, albeit useful for gauging the general condition
of innovation in the country, fail to reflect the local specificities and often
produce contradictory signals as to the development trends and orienta-
tion of the national innovation system.

In order for the innovation policy to generate growth, it needs consistency and
alignment to the other strategic priorities®. This conclusion is in the underpin-
nings of the efforts of the European Commission to ensure the mainstreaming
of innovation in all other Community policies from the enlargement to the envi-
ronment, security and home affairs. According to many European analysts®® the
EU is still far from reaching the required consistency and alignment of policies
with regard to innovation, which implies that Bulgaria should develop its own
approach and avoid the uncritical application of EU initiatives in this sphere.
¥ The country has adopted or is preparing a series of strategic documents
directly related to innovation and the innovativeness of the Bulgarian eco-
nomy: Innovation Strategy of the Republic of Bulgaria (adopted), National
Research Strategy 2005 - 2013 (adopted by the Council of Ministers,
pending approval by the National Assembly), National Strategy for the
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% As of 14 September 2006.

% Aghion, Ph., A Primer on Innovation and Growth, Bruegel Policy Brief, October 2006.
% Ibid.



Promotion of Small and Medium-sized Enterprises 2007 - 2013 (draft),
National Cluster Development Strategy (draft), Information Society Devel-
opment Strategy (adopted), National Employment Strategy (adopted),
National Strategy for Continued Vocational Training, etc. What is necessary
now is either to integrate some of them under the guidance of a single
ministry within the Innovation Strategy or to ensure the organic link among
the strategic documents at the level of both wording and implementation
mechanisms. For this purpose, special review of the individual strategies
could be undertaken to make proposals on their better integration;

¥ Many government policies other than the innovation policy produce
substantial impact on the innovation activities of enterprises and should be
used in a better targeted manner to promote innovation in the country.
For example, the foreign investment policy should be oriented to attracting
innovation (R&D)-intensive foreign investors to the country on the basis of
clear identification of the innovation advantages of the country. In 2006,
less than a half of the 100 most innovative companies in the world® were
present on the Bulgarian market, most of them having trading offices
rather than manufacturing and/or R&D activities here. The investment
policy should be supplemented by adequate tax and fiscal policy with
respect to R&D. In this connection, the work started at the Bulgarialnvest
Agency to attract investment in the most rapidly developing high-tech
spheres in the world and Europe, such as biotechnologies, ICT, health,
energy efficiency, should continue. In order to be competitive to the lead-
ing new EU Member States in this sphere, Bulgaria needs to develop its
own system of tax incentives and support for R&D, following the example
of the Czech Republic, Hungary and Estonia. The EU would also support
such a strategy in the context of the new rules for state aid in the inno-
vation sphere” and the promotion of the use of the public procurement
system for innovation in the Member States®;

% The national innovation system will benefit a lot from the close coordina-
tion among the main government competitive project financing instru-
ments to fund innovation, research and technological development, i.e.
the National Innovation Fund and the National Science Fund. The two
funds support different phases of the innovation process, which calls for
supplementing of their actions in the priority areas and financing mecha-
nisms. The closer interaction between the two funds would also ensure
dissemination of expertise and knowledge, which would strengthen
their institutional development. The National Science Fund, for instance,
which has longer track record and experience, could help the institutional
strengthening of the National Innovation Fund.

The resources from the EU funds will exert substantial influence on the strength-
ening and development of the national innovation system over the period 2007 -
2013. They might change the identity and development of the national economy

ErE S E S E S E S E S ESE SN ESES ESESESE
% Ranking of Business\Week magazine and the Boston Consulting Group for 2006.

" In November 2006, the European Commission published a new Framework of State Aid for Research, Development
and Innovation.

% Communication from the Commission Cohesion Policy in Support of Growth and Jobs: Community Strategic
Guidelines, 2007-2013, Brussels, 05.07.2005, COM(2005) 0299.
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but they could also exacerbate some disproportions and the dependence on
the past. For this reason, Innovation.bg 2007 starts and ends this analysis with
recommendations on the use of the EU Structural and Cohesion Funds for
promotion of innovation in the country:

¥ The National Strategic Reference Framework®® and its Operational

Programs envisage financing of innovation in almost all documents,
except for the Environment and Transport Operational Programs. The
main bulk of the financing in this sphere is concentrated in Priority 1
Development of the Knowledge-based Economy and of the Development
of the Competitiveness of the Bulgarian Economy Operational Program.
The leading role of this Operational Program in the financing of inno-
vation is justified given the main challenge for the national innovation
system identified in this and other analyses: strengthening of innovative
enterprises and their investment in R&D. The consistency and integra-
tion which the innovation policy needs to generate growth call for the
establishment of organic links among the individual measures to support
innovation and the respective elements of the national innovation system.
Hence the measures for support of innovation under the Competitive-
ness Operational Program should be aligned to those under the Human
Resources Development and Regional Development Operational Programs
and the National Strategic Plan for the Development of Rural Areas. This
would enable the integration of individual measures in the various stages
of the innovation process and at the different geographical and regio-
nal levels (national, regional and local). A possible practical approach is
to establish interrelated intermediary bodies between the operational
programs. Such interrelation of programs would provide maximum flex-
ibility and openness of financing from the EU funds: those who seek
financing would have numerous points of access, which would increase
the chance for better absorption of the resources under all programs;
Precise balance should be struck between the higher absorption rates
of resources and their orientation to more complicated but strategically
relevant and sustainable projects. It is normal to seek maximum absorp-
tion of the resources during the first two years of the operation of the EU
funds in the country, following the experience of the new EU Member
States which joined in 2004. However, shorter-term and easier projects
with high absorption rates typically produce less useful impact on the
growth and development of the country. Hence, as far as the innova-
tion sphere is concerned, Bulgaria should allocate an increasing share of
the EU resources to more complex projects for the development of the
innovation infrastructure (incubators, technological parks, technology
transfer centres, national and regional financing instruments, ICT, etc.) at
the expense of direct investments in the development of the innovation
capacity of individual enterprises. The same approach is relevant to the
resources allocated for the development of human capital - the re-orien-
tation should shift investments from training to education;

The attainment of maximum effect from the resources coming from the
Structural and Cohesion Funds calls for good coordination not only within
the country but also with the other EU programs for support of inno-
vation, research and technological development - the Competitiveness
and Innovation Programme and the 7 Framework Program for Research,
Technological Development and Demonstration Activities. For example,
resources from the national budget or the European funds should be
used to promote and assist the participation of the private sector (compa-

% Version as of 14 September 2006.
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nies, non-governmental organizations, business associations, etc.) in the
EU Framework Programs. Quite often they are the basis for the deve-
lopment and preparation of activities and measures under the EU funds
for the following budget period. For instance, the Regional Innovation
Strategies financed under the Sixth EU Framework Program in Bulgaria
are primarily aimed at preparing the local and regional authorities of the
country for the implementation of the innovation policy and the develop-
ment of pilot innovation projects to be financed from the EU funds.

The experience in catching-up development of many countries in the world has
borne it out that the main objective of the national policy for management of
the innovation resources coming from the EU Structural and Cohesion Funds,
the national budget and the EU Framework Programs should be the develop-
ment of institutional instruments which improve:

% “links with the technology frontier,

% links with markets (and sophisticated users),

% supply of needed skills, services and other inputs;

% the local innovation system/network" ',

"0 Fagerberg, J., M. Godinho, Innovation and Catching-up, The Oxford Handbook of Innovation, p. 536, Oxford
University Press, 2005.
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- Bulgarian enterprises
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During recent years the Bulgarian economy showed clear signs of stabilization
and growth. The main macroeconomic indicators GDP, foreign direct investment
and currency reserves increase at sustainable rates. Unemployment decreases
and the private sector started unfolding its potential. In this situation the key
future challenge for Bulgaria is the increase of economic competitiveness. The
main factor for achieving higher competitiveness, at which the EU policy is also
directed, are investments in innovation.

For tracing out the innovative structure of the Bulgarian economy this section

outlines the innovation profile of the Bulgarian enterprises. The profile is based

primarily on the empirical data collected in 2004 and 2006 through a survey

of the enterprises following the Community Innovation Survey model. In the

process of work several variables, which characterize the current status and the

potential development of the Bulgarian national innovation system were identi-

fied. These nine variables are:

* Provision of innovative products on the market;

* Development of innovative products;

* Provision of innovative processes on the market;

* Development of innovation processes;

* Funding of the innovation activity of the companies;

* Significance of the realized innovative activities for the company;

* Governmental support for the development of the innovative activity of the
companies;

* Factors, impeding the companies’ innovative activity;

* Reasons for the lack of innovative activity.

The empirical data collected by surveys, conducted by Vitosha Research agency
under assignment by the Innovation Relay Centre in 2004 and 2006 allows the
review of the dynamics of the selected nine indicators for the past two years.

Companies, which have implemented innovative processes or products in 2006
are 19.2%'® of all enterprises in the country. The survey in 2004 revealed that
the innovative enterprises in the country develop predominantly product inno-
vations, with a smaller number of process innovations. In comparison, the data
on the EU companies reveal an opposite tendency. The prevailing part of Euro-
pean businesses supplies mixed innovations. In this respect there is also a clear
move in Bulgaria towards an increase of process innovations — 10.1% in 2004,
11.8% in 2006 of the enterprises implemented process innovations.

The innovation activity of Bulgarian companies varies depending on their size
according to number of their employees. In microfirms (less than 10 employees),
the number of product innovations is three times less than in big firms (more than
250 employees), and for the process innovations this ratio increases up to 1 to 4.

™ This analysis is an endeavor for a more complex statistical study of the innovative activity of the Bulgarian
enterprises. It is based primarily on empirical data from two surveys conducted by Vitosha Research in 2004
and 2006 and commissioned by the Innovation Relay Centre at the Applied Research and Communications Fund.
Since they are pilot surveys the results and the conclusions are still under discussion and they are not directly
comparable with the conclusions drawn in the main body of this publication. They aim to develop the toolkit for
analysis of the innovativeness of the Bulgarian enterprises, to facilitate the discussion and as a preparation for the
Innovation.bg 2008 report.

2 Calculated on the basis of firms giving an answer ‘YES' to at least one of the questions: ‘Has your firm supplied
the market with innovation (new or considerably improved) products (goods or services) in 2005?" and ‘Has your
firm introduced innovation (new or considerably improved) production methods for supply or sale of goods and
services, that are new for the firm or the industry in 20057



Ficure 87. THE INNOVATION PYRAMID OF THE BULGARIAN ENTERPRISES (%)

Innovative firms (total)

‘ 2003
i 2005
25.0
Product innovators Process innovators
Source: Vitosha Research, Applied Research and Communications Fund, 2006.

The Bulgarian enterprises still do not perceive the business environment as
friendly for the development of innovation products and processes. Most of the
Bulgarian innovatice companies develop innovations, which they define as new
only for the firm itself, i.e. the innovation activity of the enterprises is oriented
to products already existing on the market. While this might be a symptom of
investment in effectiveness it does not bode well for the innovation potential of
the companies. The number of innovations, which are a novelty for the domestic
and/or the international market, is much smaller. The development of innovative
products and processes in the country is done primarily by the firms themselves.
The majority of Bulgarian firms with lower turnover develop their innovation
products and processes by themselves (as their size precludes them from levera-
ging outside resources), while companies with annual turnover exceeding BGN
2 000 000 are oriented towards cooperation with foreign partners.

Ficure 88. INNOVATION RADAR OF THE BULGARIAN ENTERPRISES - 2006 (%)

Innovation product developed
mostly by the firm

Product innovators

It was unnecessary as market
conditions did not require it

irect costs for innovations Process innovators

too high

Government support for the
development of innovation
activity in firms

” Innovation product developed
mostly by the firm

Increase in the quality of goods

l and services -

Source: Vitosha Research, Applied Research and Communications Fund, 2006.
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Another variable defining the innovation profile of the Bulgarian firms is the
funding of their innovation activity. As the development of innovations in
Bulgaria is concentrated in the individual firm, not surprisingly the funding
of innovations in most of the Bulgarian companies is done mainly with own
financing. Therefore, cooperation with local and foreign organizations should
be defined as a priority area for the national innovation policy. Another area,
which badly needs attention, is the stabilization and improvement of the links
between science and business. Currently almost 70 % of the Bulgarian innovative
firms declare lack of cooperation with science organizations.

Bulgaria’'s accession to the European Union imposes requirements for the
introduction of European and international quality standards by the Bulgarian
companies. Hence innovations in Bulgarian firms are often directly related to
meeting standards. Between 2004 and 2006 the number of Bulgarian companies,
which implemented standard related innovations grew by more than 10 p.p.

In 2006, 5.7% of the innovative firms in Bulgaria have received government
support for their innovative activity. The National Innovation Fund has supported
half of them. The rest of the firms have received support from various European
programs, such as the Sixth Framework Program, Eureka, etc. Government
support has reached primarily firms with a high annual turnover - over BGN
500 000, i.e. big enterprises by Bulgarian standards. Considering the fact that
more than 90% of the Bulgarian firms are micro or small, they have been left
out of the government’s support schemes. Therefore, it might be better for the
Bulgarian government to focus more funds for the development of innovation
activities in smaller companies, as enterprises with high turnover can fund their
innovation activity on the commercial market.

In 2006 the innovative enterprises in Bulgaria single out the too high costs of
innovation as the biggest barrier to their innovation activity. In comparison, in
2004, the factor, which hampered innovative companies to the highest degree,
was the absence of financing. In addition, many Bulgarian innovative firms
define the absence of a clear government policy in the innovation domain as
one of the leading barriers to innovation activity - 31.5%.

Non-innovative Bulgarian companies complete the picture of the innovation
activity of the firms in the country. They comprise 80% of all Bulgarian firms.
The primary reason they point out for not developing innovations is the lack
of necessity for market oriented innovations. According to the Bulgarian non-
innovative companies the market conditions in the country do not require
innovation. There is a clear innovation divide between the small and the large
firms in the country. Most of the microfirms (64%) have not introduced innovative
products or processes during the last year, while in the large firms this share is
almost twice lower (38.5%).

The EU accession and the integration of the Bulgarian economy with those of the
other Member States should be used by the Bulgarian government as a catalyst
for the development of the innovation activity of the firms in the country. The
market enlargement may prompt the break in the capsulated way of creating
market oriented new products and processes in Bulgarian companies and may
lead to an increased cooperation between organizations and scientific institutes.
Some 31% of the firms in the country share that they have developed the their
innovations in cooperation with other organizations.
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Ficure 89. INNOVATION COOPERATION OF BULGARIAN FIRMS (%)
(WITH WHOM COMPANIES DEVELOP THEIR INNOVATIONS)

Not aware of. Not answer With local firms - organizations

5.9

With fn firms - organizations
14.2

No cooperation
63.2

Source: Vitosha Research, Applied Research and Communications Fund, 2006.

TaBLE 7. DISTRIBUTION OF THE INNOVATION PROFILE OF THE BULGARIAN ENTERPRISES PER SIZE OF THE FIRM AND PER
TURNOVER VOLUME (%)

Up to 20 000 28.6 50.0 35.7 80.0 100 20.0 0.0 20.0 77.8
20 001 - 50 000 10.5 75.0 7.9 100.0 100 50.0 0.0 0.0 64.7
50 001 - 100 000 8.3 71.4 7.2 66.7 90 60.0 0.0 20.0 60.8
100 001 — 200 000 12.0 83.3 8.0 100.0 100 57.1 0.0 28.6 62.8
200 001 - 500 000 18.1 60.0 13.4 72.7 88.9 81.3 0.0 31.3 61.5
500 000 - 1 000 0000 20.0 58.8 13.1 63.6 95 45.0 5.3 44.4 53.8
1000 001 -2 000001 254 76.5 16.4 81.8 84.2 61.1 5.6 47.1 54.2
over 2 000 000 32.7 47.2 21.6 58.3 93.2 64.3 14.0 26.2 54.4
o smeetms
Micro firms 12.0 52.4 8.0 57.1 93.9 58.3 2.2 27.3 64.0
Small firms 17.5 67.6 13.3 68.5 87.4 65.5 6.0 34.6 48.9
Medium firms 24.6 61.7 15.1 60.7 94.5 63.5 7.5 28.8 44.9
Large firms 34.6 77.8 33.3 87.5 92.3 66.7 8.3 38.5 38.5

Source: Vitosha Research, Applied Research and Communications Fund, 2006.
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Ficure 90. FACTORS, HAMPERING THE INNOVATION ACTIVITY OF THE
BULGARIAN FIRMS (%)
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Source: Vitosha Research, Applied Research and Communications Fund, 2006.

The innovation development of Bulgaria depends on various economical factors
on micro and macro level. For the outline of a more complete and clear pic-
ture of the Bulgarian innovation potential, the standard statistical and empirical
indicators and analytic techniques have limited value as they study the isolated
influence of individual factors. The classification of the elements of an aggregate
on the basis of multiple indications would have a higher cognitive significance.
Therefore, for the purposes of the analysis it is appropriate to apply summarizing
multi criteria statistical methods as the cluster-analysis'.

For the purposes of the cluster analysis part of the survey variables used until
now have been replaced. The variable-factors selected for the cluster analysis
are:

ESE S ESE S E N ESNESESESESESESESN

5t gives the opportunity to focus the attention on a certain number of groups and to compare their development
as per specific factors. In its essence the cluster analysis represents a sequence of practical calculation procedures,
grouping n number of observed units or objects in kK number of groups-clusters, using p number of criteria. The
objects assigned to each cluster are similar to each other and differ from those, grouped in the other clusters.




Market supply of innovation products or processes;

Expression of the innovation activity of the firm;

Annual spending for capital investment of the firm for 2006;

Amount of spending on innovation activity - % of turnover;

Sources of funding of the innovation activity of firms;

Government support in the development of innovation activity in the firms;
Main market of firms;

Size of firms as per number of employees;

Main sector of activity of firms.

Due to the non-homogeneity of the observed variables and the initial stage of
development of the Bulgarian national innovation system it was necessary to
preliminarily define/assume the expected number of clusters. The variety in the
methods and means for innovation activities implies that without prior limitation
of cluster groups, a great number of clusters would be formed, containing a
small number of firms, which would hamper the analysis’ reliability. On the basis
of preliminary tests the number of clusters was determined at 6, which allowed
carrying out the analysis as completely as possible and to present accurate and
adequate data'®. The higher number of groups allows for the factors chosen for
the analysis to display their diversity to a higher degree.

The cluster analysis included 89 of the surveyed firms. It divided the observed
total in three groups. Despite the small number of innovative products and
processes introduced on the market by the companies in the past year, the
innovation activity of the firms in all clusters has undergone positive develop-
ment. The second cluster is the largest. It groups most of the firms used in the
analysis. The innovation activity of companies in this cluster is characterized by
R&D provided by other firms. This observation confirms the finding that most of
the Bulgarian innovative firms adopt existing innovations in order to improve the
effectiveness of their business and do not create their own innovative products.
The amount of spending on innovation development in this cluster is between
6% and 10% of their annual turnover. This group illustrates the specifics of most
of the firms in the country and reveals that the innovation activity is dependant
on the size of the firm. Firms in this cluster self-funding their innovation acti-
vity. They belong to production and distribution, and their main market is the
national one.

A smaller number of firms are concentrated in the third cluster. Firms in this
group are similar to these in cluster 2. The specifics of this cluster are in the
high spending on investment in innovation. Most of the firms in the group have
declared that they are spending over 40% of their turnover on innovation.
Despite the smaller number of firms found in this group, it can be defined as the
most innovative in comparison with the rest.

The fifth cluster consists mainly of small firms with 11 to 50 employees and
working on regional markets (within 100 km from their facilities). This group
differs from the second and the third cluster with the investments its members
companies made in training of personnel directly related to innovations in 2006.
The defining factor for this characteristic feature can be traced down to the
main sector of operation of the companies in the cluster — tourism, in which the
quality of the personnel is most directly related to revenues.

" This is the place to note that this particular number of clusters makes sense only for the data received from this
research and in its repeated realization there is a high probability to be inadequate.
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All but one cluster report no government support. Only less than 6% of all com-
panies have received financial help from the state in the development of their
innovations. Most of the clusters indicate that the innovation activity performed
by the companies is primarily related to the acquisition of machines and equip-
ment for the development of new market oriented products along with R&D
provided by another firm. This demonstrates that the level of development and
introduction of innovative products and processes by the Bulgarian enterprises
is still in its initial stage and may increase in the following years.

In the rest three clusters a very small number of firms are distributed, and this
is an expression of the early stage of development of the innovation system
in the country. In spite of the low share of the firms under analysis, and their
inhomogeneous structure, the data presented by the cluster method confirm
the conclusions and recommendations made both in the present and the
preceding report /Innovations.bg.

The analyses presented so far examine the innovation activity of Bulgarian
enterprises in the framework of the whole national economy. However, in order to
examine the inter-firm mechanisms of creating innovative processes and pro-
ducts in Bulgaria, it is necessary to use a different type of analysis. The two
surveys of 2004 and 2006 allow for the development of a panel survey, invol-
ving 9 % of the innovative firms'®, which have already participated in 2004.
This analytical method provides an opportunity to observe the dynamic develop-
ment of innovative companies over time. The main conclusions obtained by this
approach comply with the ones presented in the preceding analysis.

The results of the panel survey reveal a change in the structure and a decrease
in the innovation activity of the firms in 2006 against 2004. Only half of the

Ficure 91. INNOVATION ACTIVITY OF COMPANIES IN THE PANEL - % OF THE FIRMS, WHICH
HAVE DEVELOPED INNOVATION PRODUCTS OR PROCESSES IN 2004 AND 2006

Developed innovation products that were new

I
. 52.2|
only for the firm ‘

Developed innovation products that were new H39 1 I
not only for the firm but also for the Bulgarian market

Developed innovation products that were new 217
not only for the firm but also for the international market )

Developed innovation processes " 65.2 I

i . 1 . 1 i !
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0

Source: Vitosha Research, Applied Research and Communications Fund, 2006.

" The 2004 survey sample involved 270 innovative firms, i.e. companies which have supplied innovation products
or processes in 2003. In 2006 23 of them were on the sample and allowed a panel survey.
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organizations in the panel, which have supplied innovation products in 2004,
have developed and introduced new ones in 2006. The strongest decrease is
observed amongst products which are new not only to the firm but to the
international market as well. This shows that innovative Bulgarian firms might
be highly vulnerable under the competitive pressure of competitors from eco-
nomically more advanced countries.

The dynamics of the factors hampering the innovation activity of the firms in the
panel provides useful information on the development of the national innova-
tion system and its bottlenecks. The only barrier which has increased its nega-
tive impact on the innovation activity of the panel firms in 2006 by almost 50
% is the absence of qualified personnel. However, it is still not the number one
barrier to innovation in the panel firms. It comes only after the financial obstacles
(absence of finance, high costs of innovation and high economic risk). The latter
are indicators of the underdeveloped general economical and innovation envi-
ronment in the country. The reduction in the hampering power of all indicators,
however, is encouraging. The improvement is a most probably a consequence of
the improved macroeconomic stability and growth in the country.

The innovation activity of firms in the panel is directed mainly to provision means
and methods for the development of new markets, i.e. market expansion. As
the cluster analysis outlines and the data from the panel survey confirms the
innovation activity of the Bulgarian innovative enterprises is concentrated in the
acquisition of machines and equipment related to innovations. This is a sign
that Bulgarian companies prepare themselves for the competitive pressure of
the European market and might soon embark on bolder projects for developing
indigenous innovation.

Similar to the data for the whole Bulgarian economy, the innovations created
by the firms involved in the panel are directed mainly towards expanding the
product range, increasing product/service quality, etc. This is an expression of
the preparation of the Bulgarian firms for the competition with the enterprises
in the EU. This might be one of the factors for the reduction of the supply of
innovations in the panel of firms in 2006 compared to 2004. The companies
have most probably focused their entire attention during the period to ensuring
the required investments for meeting the standards of the Internal Market of
the European Union.

All three types of analysis presented in this annex (innovation profile, cluster
analysis and panel survey) outline that the Bulgarian innovation system is still
in its infancy. The continuing equipment of companies with machines and
technologies, assisting the development of the innovation activity is a sign
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Ficure 92. FACTORS HINDERING THE INNOVATION ACTIVITY OF FIRMS IN THE
PANEL (SHARE OF THE FIRMS DEFINING THEIR IMPORTANCE AS
‘GREAT’)

Absence of funding resources

Z67] |
39.1

|
B | |
Direct costs for innovation are H26'7
extremely high 39.1
- [

126.7
304

Extremely high economic risk

b [ I —

\20.0

Absence of qualified personnel

Absence of protection of
intellectual property

Problems in finding partners for
innovation activity

Impact of national low
and standarts

Organization obstacles in the firm

Absence of knowledge in the sphere
of innovations |

Absence of information on markets

Absence of information on technologies
12006

13.0 I 12004
Il Il

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0

Absence of customers interest in new
products and services

Source: Vitosha Research, Applied Research and Communications Fund, 2006.

that the business in Bulgaria takes seriously the challenges of the country’s
EU membership. The major barrier for the innovation activity of the Bulgarian
innovative enterprises after 2007 will be the absence of qualified personnel
and the limited range and availability of financial instruments for the imple-
mentation of innovation projects. Government financial support is already
acknowledged by the Bulgarian innovative companies but it has not yet
produced any sizable effect on the innovation potential of the economy.
Despite the relatively early stage in the development of the national innova-
tion system of the country, all the prerequisites, for growth of market innova-
tions in the following two years, are present.

INNOVAT|ON.BG
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Ficure 93. CHARACTERISTICS OF THE INNOVATION ACTIVITY OF FIRMS IN THE
PANEL

Acquisition of equipment and machines in
related to innovation 65.2

Acquisition of intangible assets
related of innovations 17.4

Technical and preparatory activities

related to implementation of innovations .
P 261 2006

2004
R&D implemented in your firm =

Marketing activities directly related to innovations
provision/implementation HGSd
—

R&D provided by another firm

Training of personnel related to innovations

60.0I

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0

Source: Vitosha Research, Applied Research and Communications Fund, 2006.




Ficure 94. SIGNIFICANCE OF THE IMPLEMENTED INNOVATION ACTIVITIES FOR
THE FIRMS IN THE PANEL (SHARE OF THE FIRMS DEFINING THE
SIGNIFICANCE AS ‘GREAT’)
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Source: Vitosha Research, Applied Research and Communications Fund, 2006.
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Appendix 2. Notes on methodology,
information sources
and definitions
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Innovation.bg is based on several existing models for measuring and comparing

innovation systems:
The European Innovation Scoreboard of the European Commission is an
instrument of the Lisbon strategy for economic, social and environmental
renewal of the European Union, which compares the innovation systems of
EU member and candidate countries to the innovation systems of USA, Japan
and the countries of EFTA. The scoreboard aims at coordinating innovation
activity at European level and at stimulating innovation and investment in
R&D. Innovation.bg is an attempt to further develop and adapt that instru-
ment to the specific conditions in Bulgaria, following the example of countries
such as Great Britain and Estonia'® (http://trendchart.cordis.lu/scoreboards/
scoreboard2004/index.cfm).
The National Innovation Initiative - NIl and the Index of the Massachu-
setts Innovation Economy in the USA monitor the condition of the innova-
tion system in the country and in the state of Massachusetts respectively
in an international comparative aspect through an innovation index'”. The
governments of the different states draft their own initiatives for annual
benchmarking and strategies for development of their regional innovation
systems, most widely recognized of which is the innovation index of the
State of Massachusetts (http://www.mtpc.org/institute/the_index.htm);
The OECD Science, Technology and Industry Scoreboard 2003 is the most
wide-ranging model for comparing science, technology and innovation
achievement of OECD member countries. It also depicts the changes in the
characteristics and functioning of the innovation process over time (http://
www 1.0ecd.org/publications/e-book/92-2003-04-1-7294/).

Innovation.bg combines five groups of indicators, which describe the national
innovation system and its functioning:
1. Gross innovation product.
Entrepreneurship and innovation networks.
Investment and financing of innovation.
Human capital for innovation.
Information and communication infrastructure.

ik wN

Each group contains several synthetic indicators. For them and for naming the
above groups Innovation.bg uses working definitions, which can differ from simi-
lar and more narrow definitions used in the innovation literature. In turn, the
synthetic indicators comprise a different number of statistical indicators, pre-
sented in graphic form. They have been grouped so that they can ensure the
most thorough idea of the respective component of the national innovation
system. The indicators presented in graphic form have been chosen to reflect
internationally acknowledged definitions and concepts.

The report uses the term innovation in numerous meanings and forms.
Innovation is the marketing of a new or considerably improved idea, good, ser-
vice, process or practice with the purpose of satisfying a particular need.

International methodologies for assessment of the innovation capacity of countries
Innovation.bg presents the results for Bulgaria from the application of several
international methodologies for assessment of the innovation capacity of
countries:

L} L} n n L} L} n n L} L} n n L} L}
% The Estonian Economy, Competitiveness and Future Outlooks: R&D and Innovation Policy Review.

" Porter, M. and N. Stern, The Challenge to America’s Prosperity: Findings from the Innovation Index, US Council
on Competitiveness (1999).
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The Knowledge Assessment Methodology is an interactive benchmarking tool
created by the Knowledge for Development Program of the World Bank. It con-
sists of 80 structural and qualitative variables which measure the countries’ per-
formance on four Knowledge Economy pillars:

1. Economic Incentives Regime;

2. Education;

3. Innovation;

4. Information and Communications Technologies.

The methodology and data are accessible at the World Bank’s website at:
http://www.worldbank.org/KAM

The European Innovation Trendchart (http://trendchart.cordis.lu/) elaboration
was commissioned by the Lisbon European Council in March 2000. It focuses
on high-technology innovations and presents indicators, which follow the prog-
ress of the EU countries in achieving the Lisbon goal. The European Innovation
Trendchart encompasses four groups of indicators:

human resources for innovation (5 indicators);

creation of new knowledge (3 indicators, one of which is divided into patents
from the European and patents from the US Patent and Trademark Office);
dissemination and application of knowledge (3 indicators);

financing of innovation, results and markets (6 indicators).

It uses mainly Eurostat data or data from private sources, when official sources
are not available. Six of the indicators originate from the European Commission'’s
structural indicators. They monitor the innovation effectiveness since 2005 - e.g.
how well the countries transform their innovation assets into innovation results.

Michael Porter and Scott Stern developed and published International Index of
the National Innovation Capacity in three issues of the Global Competitiveness
Report (1999, 2001-2002, 2004-2005). In the last issue the authors used data
from a survey of the innovation capacity, carried out in 2003 among business
representatives from 78 countries (Executive Opinion Survey). The index is not
present in the reports issued after 2004-2005. Data from the Global Competi-
tiveness Report are accessible at the World Economic Forum in Devos website:

http://www.weforum.org/pdf/Global_Competitiveness_Reports/Reports/gcr_
2006/9cr2006_rankings.pdf

The Innovation Capability Index of the United Nations Conference on Trade and
Development (UNCTAD) is published every two years in the World Investment
Report (http://www.unctad.org/Templates/Page.asp?intltemID=1485&lang=1).
According the established methodology the index measures three levels of in-
novation capability — high, middle and low. It is calculated as the non-weighted
average of: a) the Technological Activity Index and b) the Human Capital
Index.

Innovation Index of the Bulgarian enterprises

An Innovation Index of the Bulgarian enterprises is introduced for the first time
in this issue of Innovation.bg. It is based on the annual survey of the innova-
tiveness of the Bulgarian companies, carried out by sociological and marketing
agency Vitosha Research, commissioned by the Innovation Relay Center at the
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Applied Research and Communications Fund. It ranges between 0 and 100, as
0 means that the company has practically no innovation, and 100 - the most
innovative enterprises.

The index assesses the innovativeness of the firms based on three groups of indi-
cators (sub-indexes) - related to product innovation, process and organizational,
or internal innovation, and marketing innovation. These groups are included in
the index with equal weights. The weights of each indicator in the composite
sub-indices are given in brackets.

1.

126

Product innovation (1/3)
1.1. Innovation products only for the firm (1/6)
1.2. Innovation products not only for the firm, but for the Bulgarian mar-
ket as well (1/3)
1.3. Innovation products not only for the firm, but for the international
market as well (1/2)
Internal innovation - process/organizational (1/3)
2.1. Process innovation (1/2)
2.1.1. Innovation production methods, which are new only for the
firm (1/3)
2.1.2. Innovation production methods, which are new for the firm
and the sector (2/3)
2.2. Organizational innovation (1/2)
2.2.1. New or considerably improved management methods and sys-
tems (1/3)
2.2.2. Considerable changes in the organization of work (1/3)
2.2.3. New or considerably changed relations with other companies
(1/3)
Marketing innovation (1/3)
3.1. Considerable changes in the design or the package of the products
(1/2)

3.2. New or considerably changed methods for sale and distribution

(1/2)



Availability of data, information sources and definitions

Innovation.bg contains statistical and administrative data and data from nation-
ally representative surveys of enterprises, conducted by the sociological and mar-
keting agency Vitosha Research. The report uses a number of freely accessible
Bulgarian and foreign resources, which in some cases has resulted in differences
in time horizons, definitions of the used variables and graphically represented
indicators. Wherever possible and appropriate the Internet source of the data
used in Innovation.bg has been provided in this appendix. Authors cannot guar-
antee that the links provided here will be the same over time. This appendix
summarizes notes, definitions and methodological explanations to the separate
chapters. The Applied Research and Communications Fund will annually update
the Innovation.bg report aiming at making it a reliable and effective instrument
for monitoring the Bulgarian national innovation system with respect to public
and private innovation policy.

1. Gross Innovation Product

1.1. Innovation product

Every three years the European Commission and Eurostat (the EC's statistical
body) conduct the Community Innovation Survey (CIS) — a EU wide survey of
enterprises. In 2003 for the first time, a pilot CIS compliant survey was carried
out by the National Statistical Institute (NSI) of Bulgaria, and the data derived
from it was presented in the beginning of 2005. Innovation.bg combines this
data with results from a special nationally representative survey of Bulgarian
enterprises of the sociological and marketing agency Vitosha Research, contrac-
ted by the Innovation Relay Centre (IRC) in Bulgaria in 2004. Vitosha Research
has adopted and slightly adjusted the EIS methodology, in order to provide
both maximum comparability of the data to the one of Eurostat and NSI and to
capture Bulgarian specifics. By 2008 IRC and Vitosha Research will carry out two
more nationally representative surveys for Bulgaria. Data from the International
Organization for Standardization (ISO) has also been used in the report.

Eurostat and NSI data are accessible on the Internet at:
http://epp.eurostat.cec.eu.int/portal/page?_pageid=0,1136250,0_45572555& _
dad=portal&_schema=PORTAL (mema Hayka u mexHoroeuu — Science and
technology); MOC (http://www.iso.org/iso/en/iso9000-14000/ certification/
isosurvey.html).

In all tables and figures in this section, EU-15 excludes Ireland, Luxembourg
and Great Britain. Manufacturing is defined to include NACE's sections C to D.
Respectively, services comprise NACE subdivision 51, sections | and J, subdivisions
72 and 73 and groups 74.2 and 74.3.

INNOVAT|ON.BG 127



Innovative enterprises are enterprises, which introduce on the market new or
considerably improved innovation goods (products and services) or/and innova-
tion processes, including new methods for providing services and channels for
marketing goods. Innovation products and processes have to be new for the
enterprises themselves, but not for the market they serve. Product innovation
is a good or service, which is new or considerably improved when it comes to its
main features, technical specifications, purpose, incorporated software and/or
other intangible components. Process innovation is the adoption of a new or
considerably improved production technology, new or considerably improved
method for offering services and/or marketing a product. Innovation economy
is used as a synonym of knowledge economy and knowledge-based economy.
Tacit knowledge is obtained through on the job experience and is usually passed
on though personal contact.

According to OECD definition high-tech sectors are: a) the production of medici-
nal substances and products, b) the production of office and computing tech-
nology, c) the production of radio, TV and communication technology, d) the
production of aircraft and spacecraft and their engines.

1.2. Technological product The data in this section is taken from the European Patent Office (http://www.
european-patent-office.org/index.en.php), the U.S. Patent and Trademark Of-
fice (http://www.uspto.gov/) and the Bulgarian Patent Office (http://www.
bpo.bg/bg/). Because of the numerous changes in the European patent leg-
islation and the more complicated information service of the European Patent
Office, the available primary administrative data on submitted patent appli-
cations and registered patents cannot be used. Therefore, Innovation.bg uses
secondary data provided by Eurostat:
http://epp.eurostat.cec.eu.int/portal/page?_pageid=0,1136250,0_45572555& _
dad=portal&_schema=PORTAL (Topic Science and technology).

1.3. Research product The National Science Foundation of the USA provides the most comprehensive
and accessible database for internationally comparative information on scien-
tific publications and citations of science literature. It is in turn based on data
from the Institute for Scientific Information (USA), Thomson Scientific, and CHI
Research. The classification of science areas, according to which CHI Research
distributes the scientific publications and quotes, is presented in Appendix 2.

The data from the National Science Foundation is available at:
http.//www.nsf.gov/statistics/

2. Entrepreneurship and Innovation Networks

2.1. Entrepreneurship There is no systematically developed methodology and data on entrepreneur-
ship in Bulgaria. The Bulgarian SMEs Promotion Agency (BSMEPA) is the main
source of information on the current state and development perspectives of
entrepreneurship and start-ups. The report uses data from NSI and comparative
entrepreneurship data from the European Bank for Reconstruction and Develop-
ment (EBRD).

The annual reports of BSMEPA are available for download on the Internet at:
http.;//www.sme.government.bg.
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2.2. Innovation networks

Innovation networks in Bulgaria have been studied based on data from socio-
logical surveys: for EU — Community Innovation Survey 1998-2001, published in
2003; for Bulgaria - the nationally representative survey of the sociological and
marketing agency Vitosha Research, contracted by the Innovation Relay Centre
in Bulgaria in 2004. Vitosha Research has adopted and slightly adjusted the EIS
methodology, in order to provide both maximum comparability of the data to
the one of Eurostat and NSI and to capture Bulgarian specifics. By 2008 IRC and
Vitosha Research will carry out two more nationally representative surveys for
Bulgaria. Data from the International Organization for Standardization (ISO) has
also been used in the report.

The data on EU are available in the Internet at:
http://epp.eurostat.cec.eu.int/portal/page?_pageid=0,1136250,0_45572555& _
dad=portal&_schema=PORTAL (Topic Science and technology).

3. Innovation Investment and Financing

3.1. R&D Investment

Sources of the data for this section are NSI and Eurostat. The data are available
on the Internet website of Eurostat, theme Science and Technology:
http://epp.eurostat.cec.eu.int/portal/page?_pageid=0,1136250,0_45572555& _
dad=portal&_schema=PORTAL.

R&D expenditure includes current expenditure on R&D and expenditure on
the acquisition of long term assets, intended for R&D use, which are made by
domestic and foreign enterprises in Bulgaria. R&D expenditure is made by
various economic agents, classified in four institutional sectors: (i) The business
enterprise sector includes all companies and organizations, whose core activity
is the production of market goods and services (excluding those included in the
higher education sector); (ii) The government sector includes public organiza-
tions and institutions, which offer, rather than sell, services, which satisfy indi-
vidual and collective needs of society and which are primarily financed through
the state budget (excluding the entities of the higher education sector); (iii) The
higher education sector includes universities, colleges, higher education institu-
tions, science institutes within higher education institutions and university hospi-
tals; (iv) The private non-profit sector includes private foundations, associations,
societies, etc, offering non-profit services.
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3.2. International transfer of
R&D investment

%8 Source: BNB.

130

R&D expenditure by sources of funds represent financial transfers between the
enterprises and the organizations, classified under the above mentioned sectors,
as well as through resources, provided from abroad. In this regard, there are five
sources of R&D funding: (i) enterprises’ revenues; (ii) the state budget (exclu-
ding those of the higher education organizations and the university hospitals);
(iii) the higher education organizations and university hospitals’ budgets; (iv)
non-profit organizations’ resources (foundations and associations); (v) foreign
entities. R&D expenditure by type of costs is divided into: (i) current R&D costs,
which include the costs of materials, external services, personnel and other
operating costs. Depreciation costs are not included; (ii) costs on long-term
asset acquisitions, intended for carrying out R&D, including the costs for
purchasing land, construction costs and purchase costs of buildings, costs of
building overhauls and costs of machinery and equipment acquisition. R&D
expenditure by type of research includes: (i) expenditure on fundamental
research, which comprises experimental and/or theoretical research, whose
main purpose is to acquire new knowledge on the essence of phenomena and
observed facts. Usually, fundamental research results do not have commer-
cial outputs and are intended for publication in science magazines or to ex-
change among interested persons and organizations; (ii) expenditure on applied
research, which comprises indigenous research, carried out with the purpose of
acquiring new knowledge, which however is primarily directed towards achieving
certain practical aims and tasks; (iii) expenditure on experimental development,
which comprises systemic explorations, based on available knowledge, derived
from science and/or practical experience. The purpose of experimental develop-
ment is to create new materials, products, and devices; to implement new
methods, systems, and services or to improve considerably the already existing
ones.

The data on foreign direct investment and imports in Bulgaria are provided by
the Bulgarian National Bank (BNB) and the United Nations Conference on Trade
and Development (UNCTAD).

For the purposes of the economic analysis, the Bulgarian National Bank
publishes the tables on Bulgarian import by end-use. The basic principles in the
distribution of the commodities in the respective groups are: purpose of their
use and degree of processing. Direct investment is a category of international
investment in which a resident of one economy - a direct investor — acquires
a lasting interest (at least 10% of the ordinary shares or the voting power) in
an enterprise resident in another economy - a direct investment enterprise.
The direct investment includes both the initial transaction, through which the
relationship between the direct investor and the direct investment enterprise is
established, and all subsequent transactions between them'®.

The data are available on the Internet websites of BNB and UNCTAD:
www.bnb.bg and www.unctad.org (section Statistics).



3.3. Financing innovation

The data on the level of financial intermediation in Bulgaria is provided by the
Bulgarian National Bank. The data on the sources of innovation financing at
enterprises has been gathered through a nationally representative survey of the
sociological and marketing agency Vitosha Research, commissioned by the Inno-
vation Relay Centre in 2004. The availability of venture capital in the country is
an expert estimate of the Applied Research and Communications Fund.

4. Human Capital for Innovation

4.1. Scientific career,
R&D and high-tech
employment

4.2. Education outcomes,
quality of education and
lifelong learning

This section uses data from NSI and Eurostat. The Eurostat data is available on its
Internet website, under the theme Science and Technology: http://epp.eurostat.
cec.eu.int/portal/page?_pageid=0,1136250,0_45572555&_dad=portal&_
schema=PORTAL.

R&D personnel includes employees, directly involved with R&D, as well as
employees, who provide direct support to R&D (managers, administrators,
clerks) working in the country, measured by physical entities or by the equiva-
lent of full employment. Employees who are only indirectly related to R&D, such
as guards, doorkeepers, canteen personnel, accountants, cashiers, etc. are not
counted. R&D personnel by sectors of performance follows the same pattern
of division as R&D expenditure by sectors of performance, according to the type
of enterprise and organization, in which the personnel carry out the R&D activi-
ties (see the definitions on the range of the institutional sectors under the R&D
expenditure indicator in this appendix). Participation in continuous education,
also known as lifelong learning, comprises all forms of education and training
- the education in the formal education system, as well as outside the system,
participation in organized courses, seminars, conferences, lectures, etc.

This section uses data from NSI and Eurostat. To put the quality of high school
education in Bulgaria in an international perspective the section also employs
data from the tests of the International Association for the Evaluation of Educa-
tional Achievement (IEA) and the Third International Mathematics and Science
Study (TIMSS) in 1995, 1999 and 2003.

The TIMSS results are available on the Internet website of the National Centre for
Education Statistics (USA): http.//nces.ed.gov/timss/index.asp

5. Information and Communication Infrastructure

The data, presented in this section, is explained in detail in the e-Bulgaria 2005
report of the Applied Research and Communications Fund, and can be found on
the Internet at: http://www.bgrazvitie.net/e-Bulgaria/
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Addiction related diseases

Allergy

Anesthesiology

Arthritis and rheumatism

Cancer

Cardiovascular system

Dentistry

Dermatology and venereal diseases
Endocrinology

Health, related to environment and
profession

Fertility
Gastroenterology

General and Gastrointestinal
Medicine

Geriatrics

Hematology

Immunology

Various clinical diseases
Nephrology

Neurology and Neurosurgery
Obstetrics and Gynecology
Ophthalmology

Orthopedics

Ear, Nose and Throat
Pathology

Pediatrics

Pharmacology

Pharmacy

Psychiatry

Radiology and Nuclear Medicine
Respiratory system

Surgery

Tropical Medicine

Urology

Veterinary Medicine

Anatomy and Morphology
Biochemistry and Molecular Biology
Biomedical Engineering

Biophysics

Cell Biology, Cytology and Histology
Embryology

Genetics and Heredity

General Biomedical Study
Microbiology

Microscopy

Other Biomedical Studies

Eastern Europe/Central Asia
Parasitology

Physiology

Virology

Nuclear Technology

Operation Research and
Management

Agriculture and Food Studies
Botany

Milk Product and Animal Studies
Ecology

Entomology

General Biology

General Zoology

Oceanology and Hydrology
Other Biology Studies

Other Zoology Studies

Analytical Chemistry
Applied Chemistry
General Chemistry
Inorganic Chemistry
Physical Chemistry

Polymers

Acoustics

Applied Physics

Chemical Physics

Fluids and plasmas

General Physics

Other Branches of Physics
Nuclear and Particle Physics

Solid State Physics

Astronomy and Astrophysics
Earth Science and Planet Science
Environmental Science

Geology

Meteorology and Atmospheric
Sciences

Oceanography and Limnology



Airspace Technologies

Chemical Engineering

Civil Engineering

Computers

Electric and Electronic Engineering
General Engineering

Industrial Engineering

Materials Engineering

Mechanical Engineering

Metals and Metallurgy

Other Engineering and Technologies

Applied Mathematics
General Mathematics
Other Mathematical Sciences

Probabilities and Statistics

Behavior and Comparative
Psychology

Clinical Psychology

Evolutionary and Child Psychology
Experimental Psychology

General Psychology

Human Factors

Other Psychology Branches
Psychoanalysis

Social Psychology

ESE S ESE S E N ESNESESESESESESEEN
Source:
Engineering Indicators - 2004.

Anthropology and Archeology
Regional Studies

Criminology

Demography

Economics

General Social Sciences
Geography and Regional Science
International Relations

Other Social Sciences

Planning and Urban Studies

Political Science and Public
Administration

Scientific Research

Sociology

Gerontology and Aging
Health Policy and Services
Child Care

Public Health

Recovery

Social Research on Medicine

Speech-Language Pathology and
Audiology

Communication

Education

Information and Library Science
Laws

Business and Management
Other Professional Areas

Social Work

Institute for Scientific Information, Science Citation Index and Social Sciences Citation Index; and CHI Research, Inc. Science &
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Ficure 95. REVEALED COMPETITIVE ADVANTAGES' IN BULGARIAN IMPORTS AND

EXPORTS (1999 - 2005)
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Source: Bulgarian National Bank and Applied Research and Communications Fund.

Ficure 96. GDP PER CAPITA FOR THE NEW EU MEMBER STATES AND BULGARIA (IN
PURCHASING POWER STANDARD; EU 25 = 100)
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Source: Eurostat, 2006.

9 Revealed comparative advantages are measured as the difference between the export share of a product group
in total country exports and the import share of the same product group in total country imports (Xi/X - Mi/M).




Ficure 97. REAL ANNUAL GDP GROWTH IN EU-25; EU-8 AND BULGARIA
(1995-2007)
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Note: Real GDP growth for EU-8 is the average of the real GDP growth in the

separate economies.
Source: Eurostat, 2006.

Ficure 98. HERITAGE FOUNDATION’S INDEX OF ECONOMIC FREEDOM IN BULGARIA
(2005-2006)
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Source: The Heritage Foundation.

Ficure 99. STARTING A BUSINESS — COMPARISON WITH THE OTHER EUROPEAN COUNTRIES
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Note: Due to lack of data, Cyprus, Luxembourg and Malta are not included in the calculations; Averages for
European groups include Albania, Macedonia, Bosnia and Herzegovina.
Source: Doing Business in 2006, Removing Obstacles to Growth, World Bank (January 2004 data).
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