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I
" INTRODUCTION

iy

The current year marks a shift in the development of the global, European and Bul-
garian economies. For the first time since its establishment in 1999, the Eurozone —
the EU member states which use the euro as a common currency — has slumped
into a recession. In 2009, the Bulgarian economy is expected to have no growth
for the first time in eleven years. The world is facing the most serious economic
crisis since the Great Depression. This situation calls for swift and bold measures
by government and business leaders for turning the crisis into an opportunity and
for economic recovery. Bulgaria needs to rethink its economic policy and adopt
an integrated strategy for economic growth based on innovation, technological
development and science. Innovation.bg aspires to provide a reference frame-
work and recommendations for the implementation of such a strategy.

In 2009, Bulgaria marks its third year as an EU member, which should allow the
country to make full use of the Community’s instruments for economic develop-
ment. Still, steady economic growth has not brought about improved innova-
tion potential to the Bulgarian economy, which impairs its long-term sustain-
ability. The country is not only at the bottom of the Community’s Innovation
Scoreboard, productivity and GDP per person but has also seen a decline in
some aspects of innovation performance in the past year. The rapid GDP growth
of the past few years has been primarily due to two factors (which fall under
the category of ‘extensive development’ not associated with higher innovation
intensity) — reduced unemployment, including by the entry of foreign workers,
and the wide availability of financial resources in the form of foreign direct
investment and easy credit. These factors are important when the country is
catching up but quickly exhaust their potential and are not capable of ensuring
long term competitiveness. They need to be complemented by other sources
of growth such as technological renewal, integrating more knowledge into
products, hiring of highly skilled employees and the promotion of the rapidly
growing “green” sectors of the economy.

The financial crisis and the serious difficulties faced by the economy warrant
the need for a rethinking of long-term priorities and the mobilization and re-

INNOVAT Ii " 9



direction of efforts at the national and company level. In a time of economic
recession, shrinking markets, and reduced investment activity, the Bulgarian go-
vernment needs to establish an environment favorable to the development and
deployment of innovation - this includes the upgrading of research infrastruc-
ture, promoting science and technology, and growing a high tech sector. The
government should seek ways to optimize cooperation within the innovation
system through an integrated innovation, technological and science policy. It is
crucial that the highest level of government in Bulgaria undertakes the political
commitment for the successful implementation of such a strategy: the Prime
Minister should, by way of a specialized body such as a ministry or an agency,
preside over the decision making on the priorities of innovation development
if it is to make a difference. This should be done by supporting the innovation
process and innovation activity of business (which support is currently decentra-
lized and performed without proper coordination). The governments of all lead-
ing world economies are undertaking specific policy actions to that effect.

The Innovation.bg report provides a reliable annual assessment of the innova-
tion potential of the Bulgarian economy and the conditions and opportunities
for development of the Bulgarian innovation system. It makes recommendations
for the improvement of public policy on innovation by drawing on the latest
theoretical and empirical studies worldwide and adapting them to the specific
economic, political, cultural and institutional framework of Bulgaria’s innovation
system.

The report targets the decision-makers — the people making the strategic choi-
ces in the public and private sectors of the country. The purpose of the current,
2009 edition of Innovation.bg is to discuss the innovation activity of the Bulga-
rian economy as compared to the rest of the EU member states and to suggest
possible solutions for the development of Bulgaria’s innovation policy. In keep-
ing with the methodology established during the preceding four editions, /nno-
vation.bg 2009 analyzes the condition and opportunities for development of the
Bulgarian innovation system based on five groups of indicators:

gross innovation product;

entrepreneurship and innovation networks;

investment and financing of innovation;

human capital for innovation;

information and communication technologies.

Innovation 2009 updates the Innovation Index of Bulgarian Enterprises, which
is constructed on the basis of the annual survey of innovation activity of Bulga-
rian enterprises carried out by the Applied Research and Communications Fund.
As on previous occasions, the Expert Council on Innovation of the Applied Re-
search and Communications Fund endorsed the report.

Methodologically the report is based on several existing models for measuring
and comparing innovation systems: 1. The European Innovation Scoreboard of
the European Commission; 2. OECD’s Science, Technology and Industry Score-
board; 3. The National Innovation Initiative of the US; and 4. The Executive Index
of the Massachusetts Innovation Economy.

Detailed methodological notes and sources of information are presented in Ap-

pendix 1. Innovation.bg: Innovation Potential of the Bulgarian Economy, ARC
Fund, 2005 contains the theoretical underpinning of the current report.
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Research, Technological Development
and Innovation Policies of the EU
fand Bulgaria in a Time
of Global Economic Crisis

Bulgaria’s membership in the EU presents an exceptional opportunity for the
competitive and innovation-led development of the country. Being a small,
open economy Bulgaria should make best use of its the access to a variety of
technical aid and financial instruments of the Community to develop its own
national policy on innovation, technological development and research in or-
der to overcome its lagging behind the other member states and to deal with
the effects of the global economic crisis.

INNO\/ATII il 11



European Research and Innovation Policy

The research and innovation policy of
the EU is based on bringing together
the national, regional and European
dimensions.! The various editions of
the founding treaties and the Lisbon
Treaty envision complementarity be-
tween the common integration initia-
tives and the specific activities of the
member states for scientific develop-
ment and promotion of innovation.

The 2008 financial crisis and the en-
try of the global economy into a pos-
sibly long recession, require that new
sources of growth be identified. The
long term goal of building a European
economy based on knowledge and
innovation requires that measures
for overcoming the financial crisis be
linked to the Stability and Growth
Pact, the Lisbon Strategy and the
encouragement of free trade. Thus,
enhanced competitiveness through
innovation and higher productivity,
and the creation of new products
and services generating new jobs, re-
main top European priorities.

The European Economic Recovery Plan
envisages coordinated efforts in the
four areas of the Lisbon Strategy: peo-
ple, business, infrastructure and energy,
and research and innovation. European
experience indicates that countries,
which increase investment in research
and education during a crisis, emerge
out of it even more competitive. There-
fore the plan recommends an increase
of "planned investments in education
and R&D (consistent with national R&D
targets) to stimulate growth and pro-
ductivity ... [and] increased private sec-
tor R&D investments, for example, by
providing fiscal incentives, grants and/
or subsidies. Member States should
maintain investments to increase the
quality of education.”

Support for research and innova-
tion will continue to be pursued also

through other EU policies — educa-
tion, development of the internal
market, competition, regional policy
and sustainable development, envi-
ronmental protection and culture. To
this end, both the European Economic
Recovery Plan and the European Year
of Creativity and Innovation 2009 in-
clude initiatives encouraging linkages
of research and innovation with other
areas of social and economic develop-
ment of the EU member states.

servatory was established intend-
ed to assist policymakers at the
regional and national level in the
development of cluster policies;

= Access by companies to EU finan-
cial resources;

= Eco-innovations and innovations
in the field of services and sup-
port for studies of the specific
needs of the sector;

< Innovations generated by con-
sumers (business consumers and

The European Economic Recovery Plan includes measures in support of inn-
ovation in manufacturing, in particular in the construction industry and the
automobile sector which have recently seen demand plummet as a result
of the crisis and which also face significant challenges in the transition to a
green economy. In the automobile sector, a "European green cars initiative”
will be implemented involving research on a broad range of technologies and
smart energy infrastructures essential to achieve a breakthrough in the use
of renewable and non-polluting energy sources, safety and traffic fluidity. In
the construction sector, a "European energy-efficient buildings” initiative, to
promote green technologies and the development of energy-efficient syst-
ems and materials in new and renovated buildings with a view to reducing
radically their energy consumption and CO2 emissions.

Source: European Economic Recovery Plan

The European Year of Creativity
and Innovation 2009 aims to raise
awareness of their importance as
key competencies for personal, social
and economic development and to
promote policy debate on methods
of increasing the creative and innova-
tion potential of the EU. Its initiatives
will assist the implementation of the
EU innovation strategy encouraging
all types of innovations.

The main areas of EU support in the
field of innovation will remain:

« Clusters and trans-border cluster

initiatives. A European Cluster Ob-

end consumers) and the use of
social networks for innovation;
this will raise new problems for
the innovation policy and intel-
lectual property protection;
= Development and promotion of
methods of innovation manage-
ment which facilitate the evalu-
ation of the innovation capacity
of enterprises and assist strategy
development, etc.;
= Launching the "European Inno-
vation Platform for Knowledge
Intensive Services.-
In the field of research the main EU
task is the development of the Eu-

' A detailed analysis of the financial instruments for the implementation of the innovation policy of the EU is
available in the Innovation.bg 2007 report of the Applied Research and Communications Fund.

? Communication from the Commission to the European Council, Brussels, 26.11.2008 COM(2008) 800 final.



ropean Research Area. Its priorities

remain unchanged:
promoting the fifth freedom —un-
hampered mobility for research-
ers, technology and knowledge;
joint strategic programming of
national research;
favorable environment for all par-
ticipants in the research and busi-
ness sectors, including SMEs;
access to a research infrastruc-
ture of the highest quality;
attracting foreign researchers.

The free movement of researchers is
of particular importance given the fact
that even in case the Lisbon target of
3% R&D of GDP is reached, investments
would not be as effective if they could
not move freely in order to produce re-
sults where the research infrastructure
is best. Increased communication pro-
duced by the European Research Area
also addresses national research ef-
forts which continue to duplicate each
other through public financing as well
as the high costs of patenting.

Challenges and Prospects For the Research
and Innovation Policy of Bulgaria

The innovation and research policy
of Bulgaria is developed in the con-
text of the Lisbon Strategy and the
Broad Innovation Strategy of the
Community for the establishment of
a knowledge-based society and in-
tegration of the European Research
Area. Bulgaria needs to be more ac-
tive in participating in the design
and implementation of European
policies in the field of innovation
and research while at the same time
clearly defining its interest and ca-
pacity to participate in the frame-
work and operational programs of
the EU.

Bulgaria has registered only modest
progress in the field of innovation
policy since the first publication of
Innovation.bg four years ago. It was
only during the last two years that
policy makers recognized their com-
mitment and the need for actions
aimed at producing progress in the
priority areas of the Lisbon Strategy.
Measures so far remain, however,
ad hoc without any overall strategy
and do not lead to a tangible im-
provement of the innovation poten-

tial of the country.® The approach
applied to the design and delivery
of policies (lack of appropriate public
debate and dialogue among interest-
ed parties, lack of transparency and
system of monitoring and control of
results) does not allow a proper eval-
uation or the development of the
innovation potential of the innova-
tion system units, including coopera-
tion among them. Innovation policy
measures adopted by the Bulgarian
government do not envisage meas-
ures aimed at overcoming underly-
ing factors for the problems (due to
the lack of comprehensive analysis
and the mechanical adoption of for-
eign experience which are mostly
aimed at their effects and not their
causes) and are not consistently im-
plemented. In 2008 for example, the
National Innovation Council held
no meetings whatsoever despite
the apparent inadequacy of the
goals and measures of the National

The common goals of the research
andinnovation policy ofthe EU allow
the application of varying methods
and means by the member states
to implement functional policies in
accordance with national traditions
and in adherence to the subsidiarity
principle. Countries should react ac-
cording to the situation they find
themselves in.

Innovation Strategy adopted in 2004
to the economic realities of today. At
the same time, the drafting of a Na-
tional Strategy for the Development
of Research 2008-2018 was initiated
although the previous National Strat-
egy for Research 2005-2010 had not
yet been adopted by the national
parliament.

Bulgaria’s progress in research and
innovation policy, however, does
not correspond to the potential of
the national economy and is not
sufficient for arresting the effects
of the deepening global recession
in the country. Critical mass is lack-
ing in Bulgaria in that its research
and educational infrastructure re-
main fragmented leading to a wast-
ed research potential. Business is
only marginally involved in the inno-
vation process and the interaction
between the components of the in-
novation system is ineffective. The
country continues its relative decline
on a number of indicators for meas-
uring its innovation potential.*

There are problem areas as regards
human resources, innovation culture
and education, which bring about

* Implementation of the Lisbon Strategy Structural Reforms in the Context of the European Economic Recovery
Plan: Annual Country Assessment — a Detailed Overview of Progress Made with the Implementation of the Lisbon
Strategy Reform in Member States in 2008, Commission of the European Communities, Brussels, 2009.

* European Innovation Scoreboard 2008, Comparative Analyses of Innovation Performance, Inno Metrics, January 2009.
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serious long term demographic, eco-
nomic and social challenges for Bul-
garia.

Demographic:
ageing and shrinking population;
declining share of the economi-
cally active population;

In education:
deteriorating quality of the edu-
cational services both with time
(compared to preceding periods)
and with each subsequent educa-
tional degree. The dropout rate
for school students without any
gualification is more than 20%;
a brain drain (currently in the form
of university education abroad).
The condition of the research and
educational infrastructure and the
financial stimulus make Bulgaria
unattractive for young talents and
leading researchers and do not
contribute to a return of Bulgarian
experts who have chosen a profes-
sional career aboard,;
declining qualifications — Bulga-
ria ranks last on the indicators
for lifelong learning;
discrepancies between the sup-
ply and demand on the labor
market as regards qualification
levels, professional experience,
knowledge and skills among
secondary and higher education
graduates.

In research:
Insufficient number of those em-
ployedinR&D andineffective stru-
cture of sectoral employment.

As regards the share of R&D as a per-
centage of GDP (0.48% for Bulgaria
compared to 1.83% for EU 27 and
a 3% Lisbon Strategy target) Bulga-
ria is at the bottom of the European
list for yet another year, while the
downward trend of the last 10 years
threatens to make the country’s lag-
ging behind a lasting one leading to
unsustainable growth. Against this
background, the National Research
Strategy goal to increase R&D ex-
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penditures to 1.8% by 2018 does not
seem credible and substantiated, par-
ticularly considering that the country
could not achieve even the modest
targets of the National Innovation
Strategy (2004).

Experience shows that R&D and in-
novation are the first expense items
to go, when companies start look-
ing for cuts in a time of crisis. In such
circumstances, public investment
in R&D and innovation becomes
all the more significant. It is crucial
to further clarify national priorities
and address the strategic challenges
(global warming, ageing popula-
tion). The adoption of a transparent
mechanism for accountability and
oversight would be critical for the
effective use of the resources of the
Framework and Structural funds.

Political commitment is a critical fac-
tor for the innovation performance
of the economy and the functioning
of the national innovation system.
Integrated economic, innovation,
technological and research policies
and specific steps for ensuring the
administrative, personnel and finan-
cial support for their delivery are still
not present in 2008-2009 in Bulgaria.
Innovation, technological develop-
ment and research have not been es-
tablished as priorities for the Bulgar-
ian government and as key factor for
the competitiveness of the country’s
economy. The following conclusions
and assessments, applicable during
the past few years, are related to the
establishment of an integrated inno-
vation, technological and research
policy and the mechanisms for its
delivery®:
Research and innovation are
not recognized as national pri-
ority. There is no clear strategy
and political will for reforming
the national innovation system.
R&D investments in Bulgaria
are decreasing relative to the

growing costs of running the
administration.

There is no focal point where
political decisions are made in
order to provide coordination of
national innovation, technologi-
cal and research policies and
commitment to the develop-
ment of the innovation potential
of the country.

The national innovation system
is still a chaotic set of public and
private organizations, which lack
dialogue and interaction. The
institutional and organizational
structure of the innovation sys-
tem does not reflect market real-
ities and the necessary reforms.

There is a pronounced divergence
among Bulgarian regions as regards
their innovation potential. The con-
centration of the research infrastru-
cture and the financial and human
resources mostly in the Southwest
Planning Region is one of the reasons
for the low levels of effectiveness of
the entire national innovation sys-
tem. This prevents the development
of regional competitive advantages
based on indigenous entrepreneur-
ship and innovation.

In 2009, the challenges for maintain-
ing financial and economic stability
will be mounting, including as regards
the mobilization of resources for a
catching-up, innovation-led develop-
ment. Advancing globalization and
growing interdependence between
countries and regions preclude the
existence of islands of stability during
a worldwide financial and economic
crisis.

A small economy — such as that of
Bulgaria — cannot escape the negative
impact of trends and processes, for
which it does not bear direct respon-
sibility. It can, however, purposefully
maintain and seek new attractive-
ness, and position itself strategically

> A thorough analysis of the shortcomings of the process of development and implementation of the research,
technological, and innovation policy in Bulgaria is provided in the 2006 and 2007 /nnovation.bg reports.



on the international political and busi-
ness stage. Small economies are more
flexible and thus capable of shifting
resources among priorities, sectors,
regions and areas of influence and
interest. Turning small size into an
advantage requires the skill of iden-
tifying the micro-trends (the weak,
minute signs of change, which set
tomorrow’s big trends) of upcoming
changes (instead of ignoring them)
and adapting correspondingly.

Bulgaria is an open economy, closely
linked to the international markets
both as regards access to resources,
including capital, and as regards de-
mand for its produce. Reacting post
factum, after the event, however, is
not an option when this kind of de-
pendency exists. The government
should embrace an effective counter-
balance policy to the influence of ex-
ternal factors instead. Bulgaria needs
to use the crisis as an opportunity to
mobilize resources for change and
revival on the basis of new sources
of growth. To this end, the question
that needs to be answered is — What
kind of economy does Bulgaria
strive after?:
competitive — in 2008, Bulgaria
is still at the bottom, far behind
the rest of the EU member states
as regards its GDP (38.5% of the
EU average) and productivity per
employee (35.1% of the EU-27
average);
innovative — with a share of in-
novative enterprises of 20% Bul-
garia is last among EU member
states;
sustainable and “green” — there
are no signs that the role of tech-
nologies in solving the problems
of contemporary societies is be-
ing recognized to its full extent
in this country.

All these goals are achievable only
through innovation. It is no chance
that large economies, while "bailing
out” their financial sectors and other
industries, do not cease to invest in
R&D and innovation. This is evident

in the actions of many governments
having invested in new technologies
and innovation as a solution to previ-
ous economic crises.®

The effective use of the potential of
science and technology in Bulgaria
through the active involvement of all
components of the innovation eco-
system requires resolute decisions for
carrying out of at least the following
three main actions:

1. The adoption of an integrated
national policy for research,
technology and innovation driv-
en by a clear evaluation of the
scientific and innovation poten-
tial of the country and based on
a consensus on the directions for
development, including in the
context of Bulgaria’s further inte-
gration in the European area for
research and education.

The challenges of contemporary de-
velopment require the Bulgarian gov-
ernment to hold a broad public de-
bate involving all interested parties
in the design of research, technology
and innovation policy and to under-
take tangible actions as opposed to
the current mere declarations on in-
novation. At the European level such
a debate is ongoing within the Lisbon
Forum of the European Parliament.
In 2009, it will be complemented
by debates in the framework of the
European Year of Creativity and In-
novation.

Bulgaria needs an integrated strat-
egy for research, technological de-
velopment and innovation, which
would protect the interests and en-
hance the competencies of all types
of participants in the research and de-
velopment of new knowledge. These
would include research and educa-
tional institutions, technology brokers
and intermediaries and business. One
of the attempts at action in this direc-
tion in 2009 is the intended merging
of the National Innovation Fund and
the National Science Fund. Yet again,

however, this decision was made in a
non-transparent way without debate,
which incited institutional opposition
and resistance rather than achieve
unity and coordination of the vari-
ous points of view. The government
needs to clearly define the priorities
and expected results — as well as ap-
point the institutions responsible for
their attainment — for the manifold
increase in the funding for the Na-
tional Innovation Fund and the Na-
tional Science Fund during the past
two years. Higher effectiveness of
public investments in innovation can
only be achieved through a clear
plan for complementarity of the re-
sources from the various national
and European programs and instru-
ments available in Bulgaria. These
include the two national funds, the
Bulgarian Development Bank, the
research budgets of all ministries,
not just of the MES and MEE but
also including defense, health care,
environment, etc., the operational
programs, the framework programs
of the EU, the initiatives of the Eu-
ropean Investment Bank, etc. For
example, Bulgaria is still among the
few EU member states, which do not
have an instrument for co-financing
of projects awarded to national or-
ganizations under the Competitive-
ness and Innovation Framework
Program of the EU.

The absence of short-term benefits
will not be the only result of the lack
of coordinated national policy for
research and innovation and a clear
program for its implementation. It
would exacerbate already serious
problems, leading to further lagging
behind the average European levels
and it would raise the social and eco-
nomic cost of their future resolution.

The development of an integrated
research, technology and innovation
policy should be based on a clear

¢ Attacking the Recession, How Innovation Can Fight
the Downturn, NESTA, Discussion Paper: December
2008.
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choice of priority economic sectors
that are seen as a source of growth
and a platform for establishing new
competitive advantages. To this end,
there is considerable potential in the
network industries (ICT, transport,
energy) to provide horizontal tech-
nologies and an environment for the
growth of the economy as a whole.
These include knowledge intensive
services, biotechnologies and renew-
able sources of energy. There are
several advantages to making such a
choice:

= in these sectors Bulgaria has es-
tablished traditions, potential,
and competencies in the form of
advanced scientific knowledge,
technological know-how and suc-
cessful innovation practices;

- a sectoral prioritization could
provide the setting and the plat-
form for enhanced entrepreneur-
ial and innovation activity;

< investing in the development of
these sectors offsets the reces-
sion and contributes towards the
solution of long term social and
economic problems (generating
higher productivity and employ-
ment in the knowledge intensive
sectors; creating incentives for the
qualification of highly skilled ex-
perts; leading to reduced energy
intensiveness, higher energy effi-
ciency and help overcome energy
dependency; establishing a sus-
tainable environment for growth).

Such a policy would match the innova-
tion activity of the leading world econ-
omies and would be directly linked to
the priorities at European level. Its
implementation would contribute to
overcoming the low technology pro-
file of the country and to building of a
knowledge-intensive economy.

2.The establishment of a center of
responsibility over innovation
policy decisions, which would co-
ordinate the operation of the vari-
ous public bodies of the national
innovation system (direct partici-
pants or those who facilitate the

During the past years, the Danish national innovation system has been sub-
stantially restructured. For the first time, in order to improve coordination, the
functions related to research and innovation policy were unified within a new
ministry (2002) — Ministry of Science, Technology and Innovation, supported
by a Council of Technology and Innovation. In 2005, the Danish government
initiated the creation of a government committee chaired by the Prime Minis-
ter which governs the national innovation policy process and coordinates the
national innovation system. The committee comprises of representatives of
the ministries of economy, education and finance, and of science, technology
and innovation. All structures function regularly, systematically and under a
strict agenda.

Finland is the first country in Europe to start applying a national innovation
system as a planning mechanism for the development of research, technology
and innovation. The most important body responsible for R&D and innova-
tion policy is the Science and Technology Policy Council of Finland, chaired by
the Prime Minister. Established in 1960, the Council promotes a common vi-
sion of the knowledge economy, coordinates the other bodies and is the lead
institution in the implementation of the new strategy.

As a response to globalization and technological change the government of
Catalunya, Spain decided to create a regional Ministry of Innovation, Univer-
sities and Enterprise. The ministry is responsible for the better part of the stra-
tegic fields significant to the competitiveness of the economy and its transfor-
mation from one of industry to one of knowledge. The ministry aims to make
Catalunya a driving force of the European economy, a magnet for talent from
the Mediterranean and to contribute to a strong global role for the region by
2020. The ministry contributes to the improvement of the quality of university
education within the European Higher Education Area and its closer linkages
to business; helps attract foreign investment, encourage entrepreneurship
and enhance the effectiveness of administrative procedures targeted at the
needs of society and business.

There are similar examples of central and local government institutions in
Germany, United Kingdom, Ireland, Sweden, Canada and the US.

implementation of the innovation
process) and would take decisions
on the design and delivery of the
national research and innovation

policy.

The currently fragmented and uncoor-
dinated mechanism for the implemen-
tation of research and innovation poli-
cies in Bulgaria, involving various min-
istries, bodies and agencies warrants
a radical decision for the establish-
ment of a strong structure, such as
a ministry or an agency for research,

technological development and in-
novation under the direct manage-
ment of the Prime Minister. Success-
ful practices at national and regional
level in the European Union highlight
the significance of having a single po-
litical focal point for decision making
in the field or research, technological
development and innovation.

3.The development of sustainable
and effective interaction be-
tween the various agents of the
national innovation system — re-



search and higher education in-
stitutions, innovative companies,
intermediary organizations.

The interaction between the agents
of the national innovation system for
the creation, distribution, transfer
and adoption of innovation products
needs richer content, as well as im-
proved mechanisms and modes of
operation. This purpose can best be
served by strengthening the network
of intermediary and transfer organiza-

tions, and the expansion of an emerg-
ing new type of bodies: innovation
centers, spin-off companies, research
and innovation clusters, science parks,
and social networks. The administra-
tive capacity of national and regional
authorities for the management of
innovation development needs to be
urgently enhanced. As clearly dem-
onstrated by the Innovation Index of
Bulgarian Enterprises in Innovation.bg
2009, Bulgarian public and private sec-
tor institutions still make little and/or

rare use of the potential of the inter-
national innovation networks and
open innovation systems.

The adoption and implementation of
an integrated strategy for research,
technology and innovation, based
on the above three action lines, is a
precondition for Bulgaria’s economy
to enter a new round of sustainable
advanced growth during the next
decade.

INNOVATION.BG 17






=
INNOVATION INDEX

OF BULGARIAN ENTERPRISES

The index provides a summary evaluation of the innovation activity at com-
pany level in Bulgaria. It was first calculated in Innovation.bg 2007. The index
ranks the innovativeness of enterprises according to: (1) the existence and
combination of product, process, organizational and marketing innovations
in a given enterprise and (2) the degree of novelty of the product and pro-
cess innovations introduced by the enterprise. The index, designed by the
Applied Research and Communications Fund, relies on the annual Survey of
the Innovation Activity of Enterprises in Bulgaria (INA) and its values range
from 0 to 100, with 0 indicating that the enterprise does not innovate, while
100 meaning that the enterprise combines all four types of innovation at the
highest degree of novelty. The innovation index provides a comprehensive
evaluation of the innovation intensity of enterprises by measuring not only
whether enterprises innovate, but also whether they combine different kinds
of innovation, whether innovations are focused on one area or are compre-
hensive, as well as whether these are gradual or radical.
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Range and Indicators of the Innovation Index

Innovation.bg applies a predominant-
ly positivist approach to the design
and application of public policy on
innovation. Regardless of some limi-
tations and drawbacks this approach
is used in most developed countries
and international institutions. It con-
sists of:

- First, an effective capacity to
measure accurately a number of
objective indicators for the evalu-
ation of the innovativeness of
the economy and the application
of generalized cause-and-effect
models to existing data;

= Second, preliminary analysis car-
ried out separately from and
without influence on the innova-
tion system;

 Third, neutral policy delivery both
from institutions and considera-
tions not belonging to the system,
as well as from internal agents
and relations.

Innovation.bg strives to mitigate the
shortcomings of this approach by
improving on the measurement and
evaluation tools, by emphasizing cer-
tain aspects specific of the national
business and innovation environment
and through providing a number of
constructive interpretations.

The main instrument developed
by the Applied Research and Com-
munications Fund to this end is the
Innovation Index of Bulgarian En-
terprises. The index distinguishes
between seven sub-types of innova-
tion activity at company level of the
four types applied by enterprises
(product, process, organization and
marketing innovation) and three de-
grees of novelty of the product and
process innovations (new to the en-
terprise, new to the market or new
to the world)". It relies on an annual
national survey of enterprises in Bul-
garia. Its values range from 0 to 100,

with 0 indicating that the enterprise
lacks innovation activity, while 100
meaning that the enterprise makes
all types of innovation at the highest
degree of novelty.

By introducing more levels of innova-
tion performance measurement, the
index overcomes a variety of prob-
lems stemming from the predomi-
nant separation of enterprises into
two groups (product and process in-
novators), which either unjustifiably
narrows the range of innovators or
expands it to an extent where differ-
ences within the innovators’ group
are bigger than between them and
those lacking innovation. An aggre-
gate measure of innovation such
as the one provided by the index
allows, on the one hand, a more
comprehensive analysis of factors
influencing innovation, and, on the
other, the design of better targeted
policy responses in support of inno-
vation tailored to the specific needs
of each innovator group.

Some of the key considerations in
constructing the innovation index
have been the identity, number and
type of enterprises surveyed and,
correspondingly, what should the in-
novation policy targeted at them be.
For example, Eurostat, traditionally
excludes from its Community Inno-
vation Surveys organizations not fall-
ing under the "Manufacturing” and

”Non-Financial Services” sectors or
have less than 10 staff.® Thus, Euro-
stat surveys do not cover innovation
in the public sector or social services
(non-governmental  organizations,
education and health care), which
are significant to the overall innova-
tion environment in the country. Ap-
plying Eurostat criteria to Bulgaria
would cover 62 % of the gross value
added in the economy and 94 % of
the enterprises.®

The overall number of enterprises in
Bulgaria is a fuzzy set and defining
its boundaries is a key starting point
for the designing of both the appro-
priate sample for the innovation sur-
vey and of any economic policy. Ac-
cording to the Bulstat register (the
national commercial/company regis-
ter), in 2007 there were 1 million "ac-
tive” enterprises in Bulgaria, while ac-
cording to the National Statistical In-
stitute (NSI) their number at the end
of 2006 had been 258,000, of which
only 30,000 have staff of 10 or more;
this is the set, within which Eurostat
seeks the innovative companies. Also
30,000 is the number of enterprises
which, although not necessarily the
same as above, were involved in for-
eign trade, according to the Customs
Agency. According to 2006 NSI data
only 80,000 of the 258,000 are non-
financial enterprises applying dou-
ble-entry accounting.’® At the end of
2008, only 167,000% compaies were

The types and kinds of innovation, as well as the degree of novelty criteria, have been coordinated with the

definitions of the Frascati and Oslo manuals and the methodology of EU's Community Innovation Survey (CIS4) in

order to allow for comparability of results.

o

©

declarations with the NSI.

3

For a more detailed description please refer to http://europa.eu.int/estatref/info/sdds/en/inn/inn_cis4_sm.htm#scope
The basis for the 2006 NSI and Eurostat data for the number of enterprises are non-financial enterprises which file

Only sole traders and companies established under the Contracts and Obligations Act (COA) having a turnover

above 50,000 and not liable for VAT registration are allowed to apply single-entry accounting. Usually, these are
service companies or home production enterprises and in most cases involve self-employed persons and definitely

do not qualify for the 10 or more staff criterion.

These comprise all organizations, including state and municipal institutions, universities, NGOs, as well as sole-traders

in tobacco and alcohol, which had to register for VAT purposes in 2008. Around 25,000 will be dropped from the VAT
register when the latter requirement no longer applies. There are also natural persons having VAT registration. Thus,
the actual number of active companies having sufficient turnover to qualify for the surveys of innovation is lower.



registered pursuant to the VAT law.
Finding out the actual number of ac-
tive, indipendent enterprises in Bul-
garia is further complicated by the
fact that an enterprise is often organ-
ized, for legal, accounting and other
purposes, in several (three on aver-
age) registered companies. There
are various reasons for this phenom-
enon - ranging from the opportuni-
ty to issue VAT-free invoices, through
risk mitigation'? (for example, it is
customary in the construction sector
to have each construction site serv-
iced by a new company or a group
of several already existing ones), to
complicated ownership and control
schemes. Companies active briefly
for a specific project, public tender,
privatization opportunity or finan-
cial fraud but not legally terminated
afterwards (due to the cumbersome
procedure) are not uncommon.

Further, of particular significance
when studying the innovation po-
tential of non-financial enterprises
is to know their share of the value
added or turnover in the economy,
not just their number. For example,
large enterprises with 250 or more
employees generate 27% of the to-
tal turnover in the Bulgarian econo-
my and 42% of the GDP (according
to NSI data for 2006), while micro-
enterprises (having 9 or less staff)
make 88% of the total number of
enterprises but produce only 14%
of GDP. The top 200 enterprises by
revenue generate 25% of the total
revenue in the economy, while the
first 2,700 generate 33% (for 2006,
according to data from the rankings
by Aktiv and own calculations).

Based on the available statistics and
its own calculations, the Applied Re-
search and Communications Fund as-
sumes that for the needs of the cur-
rent innovation analysis the number
of the active enterprises in the Bul-
garian economy is around 120,000.
Only about 22,000 — 25,000 compa-
nies in extraction, manufacturing,
construction and transport and com-
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IN SOME AGGREGATES
Turnover 24 25
GDP 14 20
Number 88 9
INA-3 22 40

Source: Applied Research and Communications Fund, 2008.
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Source: Applied Research and Communications Fund, 2008.

2 What is mitigated against are not only financial and operational risks but also risk from inspections. No oversight
institution has so far managed to conduct inspections of networks of enterprises. Such inspections could limit the
opportunities to cover up violations of the law through fictitious contracts within the network.
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munications have staff of 10 or more.
Another 35,000 — 40,000 display
characteristics of viable economic en-
terprises that could develop through
innovation. The remaining (55,000 -
60,000) are a form of self-employ-
ment through sole-proprietorships
and/or family businesses, which could
be transformed into microenterprises
through entrepreneurship, but which
would most probably not resort to
innovation.

The sample for the 2008 INA - the
survey of the innovation activity of
Bulgarian enterprises, presented in
the current Innovation.bg report, is
weighted with regard to the contri-
bution of the various groups of en-
terprises to the overall turnover of
enterprises in the economy, as well to
their share GDP (mostly with respect
to the three groups — microenterpris-
es, small and medium sized consid-
ered together, and large firms). De-
spite small and medium sized enter-
prises having roughly the same share
in the economy by these two criteria

— turnover and value added — small
enterprises are boosted in the sample
compared to the medium sized ones
as regards the ratio of their numbers
in the general population.

According to the Innovation Index of
Bulgarian Enterprises, for the period
2006-2008 the overall number of en-
terprises engaged ininnovation hasin-
creased by between 3 and 9 percent-
age points.® At the same time, 5% of
the enterprises (typically micro and
small and medium sized) have made
no innovation in 2008 since they claim
they have introduced sufficient inno-
vations in preceding years. According
to the index, by now around a third
of the Bulgarian companies (29-34%)
innovate each year with 90 % of them
having stable innovation budgets,
and half having increased these levels
in 2008 compared to 2007. Between
7% and 10 % of enterprises innovate
only occasionally.

There is significant correlation
(r =0.259, p < 0.01) between enter-

Factors and Types of Innovation Activity

Organizational and product inno-
vations are most prevalent among
Bulgarian enterprises. Seventy per-
cent of the innovative companies
introduce more than one type of in-
novation at a time, while 18% per-
form all — product, process, organi-
zational and marketing innovations
simultaneously. The predominant
type of innovation evolves with the
change in the value of the innova-
tion index (level of innovativeness)
of the enterprises. For example, for
companies with weak innovation
activity (0 < i < 33) organizational
innovations are the most frequent
ones, while marketing innovations
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are typical for those in the middle of
the innovation pack (33 < i < 66). As
the level of innovation activity goes
up (i > 66), process innovations be-
come leading.

This dynamic in the type of the pre-
dominant innovation performed by
the Bulgarian enterprises captures
the typical development path of an
enterprise from low into high inno-
vation activity and could serve as a
reference model for the design of

prise size (natural logarithm of the
number of staff employed) and its
innovativeness as measured by the
innovation index, i.e. typically larg-
er enterprises are more innovative.
This applies to all four types of inno-
vation performed by enterprises but
with lower correlation coefficients.
In 2008 microenterprises performed
worst in terms of the gap between
their average index values and
those of all enterprises in process
innovations, while this gap among
the small enterprises was biggest
in product innovations. These two
groups of enterprises were closest
behind the averages as regards mar-
keting innovations, while medium
sized and large enterprises lead in
product innovations. A micro or me-
dium-sized enterprise is capable of
being highly innovative in the Bul-
garian environment only if it oper-
ates in a high-tech sector, in which
knowledge (intellectual capital) is
the biggest ingredient and only in-
significant investment in long-term
tangible assets is needed.

policies in support of innovation. Ini-
tially, the enterprise emphasizes or-
ganizational innovation (as they can
produce substatially efficiency gains
at relatively small cost) and enhances
the range of its products — product
innovations (mostly new for the
enterprise for a limited market seg-
ment). Next comes a focus on mar-
keting in order for the enterprise to
expand its share in existing and new
markets, which then inevitably re-
quires a diversification of its product
portfolio and an optimization of the
business processes and production
technologies through process inno-
vations. At the last stage, product
renewal at the most innovative en-

B The difference in the numbers derives from the calculation methodology. They refer to an increase in the number
of innovative enterprises in the weighted sample with weights for the micro, small and medium sized and large

enterprises and in the unweighted sample, respectively.



terprises has become so routine that
there are even operational targets
for new products for each year. Com-
parative advantages for the compa-
nies derive from process innovations
and business model innovations. Al-
though itis possible for enterprises to
introduce all these innovation stages
in a very short period thus skipping
some steps, this involves radical inno-
vation, which can rarely be planned
or receive project funding from the
state. Government policy should
therefore aim at supporting gradual
innovation at the appropriate stages
of development at company level.

The innovativeness of enterprises is
determined by a number of endog-
enous factors (related to the enter-
prise; factors which it could influence
or are the result of its development)
and exogenous factors (which can-
not be influenced by the enterprise
and are characteristic of the environ-
ment in which it operates). There
are significant correlations between
the value of the innovation index
and the type of market, in which the
enterprise operates (local, regional,
national, European, international),
as well as its: export profile (share
of exports in its overall turnover),
size (logarithm of the number of
employed staff), age (logarithm of
the number of years the company
has existed in the Bulgarian mar-
ket), planning horizon, the quality
standard systems it employs, the ERP
characteristics of its IT systems, the
quality of its website, R&D spending
dynamics and the share of employ-
ees with university degree.

The type of market and the intensity
of competition, which an enterpise
faces, are the strongest factors influ-
encing its innovativeness. The more
closed the market (geographically
and in terms of market participants),
the less innovative the enterprises.
Reaching the international markets
requires more effort and capacity
from the enterprise and is more ex-
acting on the product, which needs

FIGURE 2.
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to meet more requirements and
to be in demand on markets with
tougher competition and sophisti-
cated consumption. Only a quarter
of the enterprises operating on the
local markets (within 30 km of the
enterprise premises) are innovative,
compared with 40% of those selling
to the regional market (within 100
km of the enterprise base) and 60%
of those operating at national, Euro-
pean or international markets. The
average innovation index for enter-
prises operating mostly in interna-
tional markets is three times higher
than that of the enterprises at local
markets and twice higher than that
of regional market enterprises. Ex-
porting enterprises (particularly to
more developed economies from
the point of view of innovation)
have access to advanced technologi-
cal knowledge, which they could ab-
sorb, adjust to their needs and de-
velop. This leads to a specific type
of learning of enterprises — learning
through export, by way of which ex-
ternal markets influence the enter-
prises’ innovativeness.

This provides the government with
an extra reason to support the de-
velopment of the export capacity of
Bulgarian enterprises since it would
contribute to both higher short-term
economic growth and sustainable
positive effect on the innovativeness
of enterprises. The potential benefici-
aries of such support would be a lim-
ited number of enterprises (less than
10,000) mostly of foreign ownership
which have already been integrated
in international value adding net-
works. Still, such a policy could sup-
port product innovations leading to
the development of networks of lo-
cal suppliers, partnerships with lead-
ing local researchers or enterprises
whose services add significant value
at some stage of the innovation cy-
cle (R&D, prototyping, marketing).
This would lead to a further learning
effect of export for a wider group of
Bulgarian enterprises, which could in
turn develop their own innovations
and new export lines.

The impact of competitors on the in-
novation activity of enterprises has
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been evaluated through the main
competitor type — whether its strat-
egy emphasizes cost leadership or
product differentiation. As could be
expected, enterprises which have
competitors with high product rec-
ognition are generally more innova-
tive and in particular prioritize prod-
uct over process innovations, both
as regards their numbers and their
degree of novelty. The cost leader-
ship strategy requires a stronger fo-
cus on process and organizational
innovations leading to optimal costs.
The impact of competitors on spe-
cific innovation decisions, as well as
linkages between the innovation ac-
tivities of an enterprise and its use
of ICTs, are analyzed in chapter 5 of
this report.

The application or development of
quality standards of the ISO, OH-
SAS, etc, type is an additional factor
regarding markets and competition.
The application of international
standards requires constant effort at
all management levels and involves
considerable cost. These are ap-
plied when the enterprise competes
in very competitive markets which
have quality standards as an entry
requirement. The development of a
Quality Management System (QMS)
is an organizational innovation and
could itself lead to product or proc-
ess innovations. Thus, the applica-
tion of such standards indicates an
established or emerging culture of
innovation. Enterprises which apply
international standards are gener-
ally twice as innovative as those
which do not. This difference is par-
ticularly pronounced for product
and process innovations with the av-
erage values of the respective index
components in these cases being
three times as large. International
standards have been introduced
also to enterprises competing only
on the national market. Partly (e.g.
for industry) this is due to regula-
tory requirements but also to their
use as an entry barrier in some pub-
lic procurement tenders in the serv-
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ice sector where their application is
not mandatory*4. The application
of a QMS is a long term investment
and requires a longer planning ho-
rizon, which also stimulates innova-
tive thinking and action.

Innovations are a long-term commit-
ment and require a certain attitude,
which is not developed over a year
or a few months — the range of op-
erational planning. The average in-
novativeness of enterprises whose
planning horizon is three years is
50% higher than that of enterprises
whose planning horizon is just one
year, rising to 150% for those with
5 year planning span. On the other
hand, enterprises which plan for the
long-term usually foresee and set
microtrends leading to significant
shifts in consumer demand and radi-
cal product and process innovations.
Globally, leading enterprises develop

% For example, for population surveys and business analyses.

long term scenarios for 10-20, even
50 years for their sectors, markets
and key technologies. These scenar-
ios serve as basis for the design of
conceptual models for new products
or strategies for operation in an un-
certain environment, which are then
translated into short term R&D and
lab tasks. In Bulgaria, the planning
horizon impacts the most process in-
novations, and the least — organiza-
tional ones.

At the same time, assumptions about
a stable and significant correlation
between the innovativeness of en-
terprises (as indicated by the value
of their innovation index) and capital
investments (logarithm of the invest-
ment outlays and their ratio to turn-
over), the share of employees with
post-graduate degrees, as well as
the share of employees trained over
the last year, were not confirmed.



Capital investments which can be
used to finance, if needed, innova-
tion projects are an indicator of the
financial potential of the enterprise.
A linkage between innovation ac-
tivity and capital investments could
also be expected in the case of in-
tensive enterprise growth where
the development of new production
processes and products necessitates
an increase in tangible assets. The
lack of such linkage in the surveyed
enterprises could be explained by
the mostly extensive growth pattern
of enterprises in Bulgaria. In other
words, this results from the expan-
sion of their tangible assets as part
of an ongoing process or structural
change which are not related to the
introduction of any novelty. An ad-
ditional contributing factor in this
regard was the fact that during the
past few years Bulgarian industrial
enterprises went into the real es-
tate business lured by sky-rocketing
returns, as well as that enterprises
already operating on the retail mar-
ket, mostly in garments, shoes and
household equipment made consid-
erable investment into an expansion
of retail outlets in 2007-2008.

Itisa common assumption in innova-
tion literature that enterprises with
larger human capital pool have a
higher degree of innovation activity.
The number of persons with higher
education (completed bachelor’s or
master’s degree), with post-gradu-
ate degree (which would lead to the
assumption that their R&D would

be of higher quality) and the level
of continued education within the
enterprise (share of the staff under-
going additional training) seem like
to naturally stimulate innovation. Al-
though there is a strong correlation
between the index and the share
of persons with higher education in
the overall number of employees,
neither those with doctoral degrees
nor the continually educated have
any tangible innovation activity im-
pact. While a more detailed study
is required to identify the influence
of the level of education of the staff
on the innovation activity of the en-
terprises, on the basis of available
data it could be concluded that the
presence of doctoral degrees do not
guarantee an innovative effect on
the host institution. This could be
partly attributed to input and out-
put problems (applicants and gradu-
ates from PhD studies are not usu-
ally the ones with the highest inno-
vation potential), and partly to the
fact that the type of job assigned to
those with doctoral degrees rarely
matches their skills. This may also
result from the fact that the enter-
prise does not expect and does not
require innovation from its PhDs. Be-
cause of the economic crisis and the
expected return of around 200,000
people to Bulgaria during the next
two years, a sizeable share of them
(possibly around 5%, or 10,000)
could be expected to be Bulgarians
holding PhD degrees who have had
problems on the job markets of the
US and Europe. The education re-

ceived in foreign universities could
lead to boosting the human capacity
at company level in Bulgaria in the
subsequent upturn.

The lack of noteworthy correlation
between innovation index values
and the staff that had undergone
training in 2008 could be explained
by the prevalent type of training
available for the Bulgarian market,
which is mostly in soft skills or spe-
cialized administrative education
(e.g. of accountants on legislative
amendments). This, however, only
peripherally leads to new technical
competencies.

Of the factors described above, the
enterprise’s market, its adoption
of quality standards and long term
planning and the number of ERP
characteristics of its IT systems are
the ones that most comprehensively
account for the innovativeness of an
enterprise. Another possible combi-
nation of factors explaining an en-
terprise’s innovativeness, includes
the market on which the enterprise
operates, its relative size (staff) and
the share of employed persons with
higher education, the presence of
quality standards and the planning
horizon. In both cases, however, the
rather low coefficients of determina-
tion between the models and the
data (R? = 0.214 in the former case
and R? = 0.199 in the latter) indicate
that additional factors explaining the
innovativeness of the enterprises are
needed to explain current trends.
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L]
1. Gross Innovation Product
]

The gross innovation product of an economy or its innovativeness is assessed
by the new products and services introduced, new technologies created and
new scientific results achieved. It consists of and results from the interaction
of innovation, technological and scientific products of the country. It is a ma-
jor benchmark for innovation policy because it makes it possible to compare
the outcomes of the innovation system in temporal and geographical aspects
and to estimate the needs for changes in organizational and input resources
in the innovation process.
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Innovation Product

Innovation product encompasses innovation activity in the form of new and significantly improved processes, prod-
ucts and services based on created new and/or adapted existing knowledge and know-how. It is determined by the
innovation activity of enterprises in the country and is the most important indicator for assessing the operation of the
national innovation system. The key features of this indicator, its market orientation and the fact that it represents
the final stage of the innovation process, predetermines the business’s leading role (especially enterprises’ innovation

activity) for its realization.

Innovative Enterprises

and High-Tech Exports Ficure 4. INNOVATIVE ENTERPRISES, SHARE OF ALL ENTERPRISES
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followed by Belgium (52%), Austria
and Finland (51%). Latvia (16%), Bul-
garia and Hungary (20% each) and
Romania (21%) have the weakest in-
novation activity.

A general feature of European econo-
mies is the presence of the strongest
innovation activity in large enterprises
(with over 250 employees). The situ-
ation with small and medium-sized
enterprises is a bit different. While
in Bulgaria only 17% of the small
and 26% of the medium-sized enter-
prises are innovative, their shares are
respectively 34% and 52% in EU-27.
Over 40% of the small and 50% of the
medium-sized enterprises in Sweden
and Finland invest in innovative activi-
ties. As a whole, the segment of small
and medium-sized enterprises (SMEs)
in Bulgaria has low labor productivity
and insufficient innovation activity. A
large part of these enterprises oper-
ate on the local market where cus-
tomers are not very demanding.

In a world financial crisis government
efforts are focused on maintain-
ing a stable macroeconomic policy.
The increase of innovation activity,
however, has a significant role in a
long-term plan and in this context
investments in company competi-
tiveness have to be guaranteed. Well
functioning enterprises are the key
to economic recovery.

At the same time, the opportunities
for funding SMEs are becoming more
and more limited, and the situation
could get worse because financial in-
stitutions are becoming more cautious
when granting credits. The demand
on the market shrinks and this is a pre-
requisite for companies to limit their
investments, including in innovation
projects, which generally are more
risky. In this situation access to financ-
ing is of great importance, especially
for start-up enterprises and SMEs.

The analysis of innovative enterprises
in Bulgaria and EU-27 by industry re-
veals that the relative lagging behind

Box 3. NEW INITIATIVES OF EC FOR FINANCING OF INNOVATION

The European Commission and European Innovation Fund (EIF) offer active
use of JEREMIE Initiative (Joint European Resources for Micro to Medium
Enterprises) to create new enterprises and expand existing ones'’. The
Commission pays more and more attention to the important role of micro-
enterprises and mechanisms for financing, adapted to their specific needs.
On September 10, 2008 the Commission and the EIB Group launched the
mechanism JASMINE (Joint Action to Support Micro-finance Institutions in
Europe). The main objective is to channel different types of technical and
financial aid and to support non-banking institutions for microcrediting in
their efforts to improve the quality of services offered and to expand by
simultaneously providing greater stability.

Source: Ministry of Economy and Energy.

of a country centers on the trans-
port, storage and communications
sectors (37.03% of European level)
and wholesaling and trade interme-
diation (46.1%). Computer technolo-
gies (80% of European level) and
extractive industry (87.5%) are the
most innovative sectors. The enter-
prises of the service sector continue
to lag behind the average European
levels significantly, but a change is
observed towards the decreasing of
differences.

Compared to 2002-2004, there is
significant growth of over 5.8% in
innovative enterprises, dealing with

FicurE 5.

90%

computer technologies, 6.7% growth
in the extracting industry and 5.8%
growth for companies involved in
production and distribution of electri-
cal and thermal energy, gaseous fuels
and water. The rise in the number of
innovative enterprises in the above
mentioned sectors is due to a great
extent to the significant direct for-
eign investments over the period
2005-2006. Another great part of the
direct foreign investments aid the de-
velopment of Real Estate Operations
and Construction sectors.

Financial intermediation is a sector
with relatively good positions with

SHARE OF INNOVATIVE FIRMS BY SIZE (NUMBER OF EMPLOYEES)

80%

83%

70%

74%

e B

’_L‘ 61%
57% ﬁ‘ﬂ L

56%

60%
53% 2% — [49% |
50% = = 1 F 47% ||
40% Em%j
0 34% M
= 2] | oo | i

3096 | 26% |

!

20% 4 17%

10% {
0%

Bulgaria EU-27 Hungary

O Between 10 and 49

Source: Eurostat 2008, New Cronos, CIS 2006.

O Between 50 and 249

‘ Czech Republic ‘ Sweden Findland

O Over 250

" National and regional authorities of Member States can apply to participate in JEREMIE. Small and medium

enterprises are not granted direct funding.
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60% share of innovative enterprises,
compared to the EU-27 average level
(despite the drop of 2% compared to
the former studied period).

According to the type of innovations,
the analysis of innovative enterprises
in Bulgaria over the period 2004-
2006 shows the preservation of the
share of 7% of companies introduc-
ing new products. The share of those
introducing new production proc-
esses increases fourfold (from 1% to
4%). Nevertheless, by this indicator
Bulgaria is among the countries with
the lowest share of companies intro-
ducing process innovations, along
with Romania and Hungary. About
8% of all Bulgarian enterprises in-
troduce parallel product and proc-
ess innovations at an average level
of 16% for EU-27 (an increase of 1%
in comparison to the former period).
Cyprus (29%), Germany (27%) and
Austria (25%) are the leading coun-
tries in Europe by share of companies
with mixed innovations, followed by
Estonia and Luxembourg (23% each)
and Finland and Belgium (22% each).
Germany with 19% of all enterprises
is a leader in product innovations in
EU-27, while Portugal has the great-
est share of enterprises with process
innovations (16%).

Itisimportant to find out to what ex-
tent process innovations support and
supplement product ones. A number
of studies show that process inno-
vations can be carried out without
being directly connected to product
innovation. In traditional industries,
for example, process innovations are
usually introduced for cutting labor
costs or production rationalization.

In the sectors of computer technolo-
gies, R&D, architecture and engineer-
ing Bulgaria has twice as many prod-
uct innovations (20% of enterprises)
compared to the EU average level of
14%. In the sector of trade and trade
intermediation in the EU-27 and Bul-
garia, the share of product innova-
tions is close (6% and 5% respective-
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ly). As far as process innovations in
this sector are concerned, however,
there are still significant differences.
In spite of the threefold increase of
companies introducing new meth-
ods of distribution of goods and

services, the values for Bulgaria are
only 4% of the EU average level of
12%?. In view of the difficult situa-
tion in which the construction sector
is at the moment, a drop of product
innovations can be expected next

Ficure 7. SHARE OF ENTERPRISES DEVELOPING PRODUCT, PROCESS AND
MIXED INNOVATIONS BY COUNTRY
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year in architecture and engineering
which are related to this sector.

Research shows again that financial
reasons are among the main fac-
tors hindering firms in carrying out
innovation activities. The high costs
of innovation are given as a basic
reason for lack of innovation by 24%
of Bulgarian companies and the per-
centage is the same with the EU-27
countries.

An impeding factor next in impor-
tance is the lack of spare funds in the
enterprise itself. The insufficiency of
in-house financial resources is a result
of high expenses which businesses
have to have to maintain the neces-
sary equipment because of both old
production equipment and the poor
conditions of premises. An essential
problem is the huge inter-corporate
indebtedness of enterprises.

A third reason underlined by 15% of
the innovation firms in Bulgaria, is
the lack of proper sources of financ-
ing. About 18% of European entre-
preneurs give the same argument.
Compared to the former period, this
indicator is relatively less important.
There is an interesting phenome-
non — the percentage of firms which
have difficulties in finding highly-
qualified personnel is on the rise.
This trend has been in existence in
Bulgaria for several years and contin-
ues to intensify. Having in mind the
Eurostat data, it is clear why the per-
sonnel problem exists and is becom-
ing more and more serious — only
29% of enterprises’ innovation activ-
ity is directed to training (in the EU
countries it reaches 52%).

An important aspect in the analysis
of companies’ innovation activity is
studying their information sources.
While for the period 2004-2006, en-
terprises rely only on their own re-
search and analyses, in 2008 clients
and consumers are a main source of
information for 36% of them. Com-
panies carrying out innovation activ-
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ity appreciate the role of end con-
sumers in the market success of new
or improved products.

A similar orientation of innovation
activity to consumers’ needs and re-
quirements is in unison with the op-
portunities for process and product
renovation of modern companies
under the conditions of financial and
economic crisis. The limited financial
resources do not allow carrying out

large innovation projects connected
with the development and adoption
of entirely new products, application
of new technological knowledge
and the creation of new needs. Most
innovations are limited to different
stages of perfecting products and
improving technical and economic
characteristics of the production
process (mainly in the direction of
looking for opportunities to cut ex-
penses). In this sense, knowing mar-
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ket trends minimizes the risk of their
investment.

Suppliers form part of the technologi-
cal chain and are, in many respects, a
limiting factor in the organization of
a production process. They remain an
important source of information and
ideas for directing a company’s in-
novative activity. Besides, firms dem-
onstrate a widening horizon when
it comes to new knowledge access
channels. Conferences, trade fairs and
expositions, scientific magazines and
technical publications are used more
intensely, which shows that they are
seeking closer linkages to the achieve-
ments in the respective scientific and
technological fields as a basis of prod-
uct and process innovation.

What is worrying is the fact that only
4% of the firms rely on universities
and 1% work with state and public
institutions to obtain information
about new trends in their fields. There
is only higher activity concerning the
use of services of consulting compa-
nies — 11% of the firms regard them
as a reliable source of information.

The type of specialization of the Bul-
garian economy is best represented
by the share of high-tech export in
the aggregate commaodity export of
the country. These statistics reveals
the low technological profile of the
Bulgarian economy, in spite of the
positive trend. The conclusion is that
the Bulgarian innovation system is
not directed at creating products
with high added value content, un-
like, for example, Hungary, which
since the beginning of 1990 has pur-
sued results-oriented policy in this
direction.

Characteristics of the
Innovation Activity
in Bulgarian Companies

For the period from 2004-2006 the
highest percentage of innovative
Bulgarian companies (73%) recog-

Ficure 9.  FACTORS IMPEDING COMPANIES’ INNOVATION ACTIVITIES
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22% attribute innovation to the in-
troduction of products and services
to the market.

nize machinery acquisition, equip-
ment and software as the main in-
novation activities; 29% believe staff
training to be a leading factor and

MAIN SOURCES AND CHANNELS OF INFORMATION,
% OF INNOVATIVE ENTERPRISES

TABLE 2.

Enterprise or group to which it belongs 32% 23%
Suppliers 28% 27%
Clients or consumers 28% 36%
Competitors 17% 8%
f;r;::lct:ri]r::,tigjat:(: laboratories, private 7% 11%
Universities 5% 4%
State or public research institutes 3% 1%
Conferences, fairs, expositions 17% 31%
Scientific magazines and/or technical publications 14% 25%

Source: Eurostat 2008, New Cronos, CIS 2006, Vitosha Research 2008.




The proportion of companies which
conduct R&D (13%) or get studies
and research from research insti-
tutes, universities and private labs
(9%) is strikingly low. This shows the
relatively low level of scientific and
technological novelty of the accom-
plished innovation projects. While in
Europe 28% of the enterprises con-
duct R&D (which is a precondition
for the presence of research labs
and skilled workers) hardly 2% of
the innovative Bulgarian companies
can afford such an investment®. In
2008, there was an additional drop
in these indicators.

By investing in innovation activ-
ity, Bulgarian companies are striving
both to perfect the quality of their
products and services (48%) and
for a wider range of goods (33%).
The next most important reasons
include compliance with internation-
ally acknowledged standards (31%)
and entering new markets (29%). In
terms of the new regulations of the
European market related to ensuring
stable growth, there is an increase in
the share of innovative projects that
are oriented either to environmental
topics or to providing safe work con-
ditions. It is an invariable trend which
is to remain in the coming years and
is directly connected with Bulgarian
membership in the EU.

The lack of adequate and appropri-
ate sources of financing is still one of
the main obstacles to company inno-
vation activity. This problem is to in-
tensify due to the financial crisis. The
government’s efforts in the field of
research and innovation might turn
into a challenge in the present credit
crisis and corresponding public fund-
ing decrease. Nevertheless, mecha-
nisms should be found for guaran-
teeing a stable investment environ-
ment, including the goals of product
and process renewal.

n |} |} n n L} |} n n |} n n n |}
9" Accelerating Bulgaria’s Convergence: the Challenge of

Raising Productivity; Report N 38570; World Bank;
July 2007; p. 129.

Ficure 10. DYNAMICS OF EXPORT OF HIGH-TECH RPODUCTS
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Ficure 11. EXPORT OF HIGH-TECH PRODUCTS (SHARE OF TOTAL EXPORTS)
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Management Systems
and Innovation

The logic of international standards
for management systems? is in work-
ing out rules which, besides control-
ling processes and product quality,
provide continuous improvement of
these processes, products and serv-
ices. Management systems can be
viewed as a minimum requirement
for creating sustainable internal envi-
ronment for work and management
which preserves the established
positive practices and at the same
time encourages innovation. Thus,
certification, besides being a form
of organizational innovation, can
be viewed as an investment in man-
agement improvement and control
which provides motivational factors
and incentives for creating a sustain-
able innovation environment.

Certification is still used as an instru-
ment of ”legitimizing” good mana-
gerial practices in transition econo-
mies and in developing countries,
which have the highest rates of such
practices. In developed European
economies and the US, the market is
comparatively saturated and there is
no such growth there. National gov-
ernments have a different attitude
towards certification and in many
countries the imposing of certifica-
tion as a requirement is a strong
external incentive for investments in
this sphere.

It is interesting to note the correla-
tion between the number of quality
certificates and environment certifi-
cates issued. It is indicative of priori-
ties which businesses (and in some
cases indirectly, the government
through regulations) set regarding
management. While in Japan for
every 4 quality certificates granted

® Such are: 150 9001:2008 — Quality management sys-
tems; ISO 140011996 — Environment management
systems; OHSAS 18001:202 — Occupational health and
safety management systems; I1SO 27001:2005 — Se-
curity information management systems; HACCP —
Food safety management system, etc.
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Ficure 12. SUBSTANCE OF THE INNOVATION ACTIVITY OF BULGARIAN
ENTERPRISES AND EU ENTERPRISES
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Ficure 13. RADAR OF INNOVATION ACTIVITY EFFECTS OF INNOVATIVE
ENTERPRISES IN BULGARIA AND EU-27 (2004-2006) (% OF COMPANIES)
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there is one environment manage-
ment certificate, in the developed
European economies the ratio is
10:1, and in Bulgaria it is 20:1.

The average annual rate of growth
of certificates granted in Bulgaria is
30-40%. It is possible that the expec-

Entering new markets
or enhanced market share

Greater quality of
products and services

More flexible production
and delivery of services

Enhanced production capacity

Bulgaria

tation for this rate to remain stable
into 2009 will not occur because of
the global financial crisis. The data
for the distribution of certificates by
sectors and standards outline a cou-
ple of main trends:

Bulgaria is not an exception from

the world trend of SMEs using



certification as an instrument of
”legitimizing” their managerial
practices and creating confidence
in their clients and partners.
Nearly 80% of the organizations
certified in Bulgaria fall in the
category of small and medium
enterprises, most of them manu-
facturing products or offering
services on the local market.

= Certification is undertaken main-
ly in organizations for which the
requirement was introduced by
regulations or which participate
in public tenders. According to
the distribution of certificates
by sectors, the construction sec-
tor and sectors related to it are
among the first in certifying by
types of standards — quality, envi-
ronmentand occupational health
and safety. This can be explained
by the high risk associated with
their work, as well as with the
requirement for such certificates
in almost all tenders for pub-
lic orders. Thus, practically, for
this sector these certificates are
”voluntarily compulsory” — they
are an explicit condition for the
operation of businesses and get-
ting new contracts.

= Another large group of econo-
mic agents operate in sectors
where market leaders are certi-
fied and this makes the other
enterprises also aspire to pro-
vide competitiveness through
certification. In our country this
is characteristic mainly of enter-
prises which compete on the
Bulgarian market in the sectors
of construction, transport, real
estate, hotels, communications,
information technologies and
the food industry.

Separate attention should be paid
to the introduction of certification
in the structures of state adminis-
tration and local authorities. In Club
9000’s register as of December 31,
2008 a total of 98 organizations
are registered under the title "Pub-
lic Administration”. 100 communal

Ficure 14. ENTERPRISES ENGAGED IN R&D (SHARE OF INNOVATIVE

ENTERPRISES)
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TABLE 3.
COMPANIES

EFFECTS OF THE INNOVATION ACTIVITIES OF BULGARIAN

Increasing the range of goods

Entering new markets
or increased market share

Improving the quality of goods

and services

Improving flexibility of production
and supply of services

Increasing production capacity
Cutting labor costs

Reducing materials and energy
Environment protection

Ensuring compliance with standards

38% 43% 33%
30% 33% 29%
39% 46% 42%
21% 23% 21%
22% 23% 22%
16% 19% 16%
13% 17% 11%
21% 21% 25%
25% 27% 31%

Note: Data about 7 Member States are missing.
Source: Eurostat 2008, CIS 2006, Vitosha Research, 2008.

administrations are expected to join
them, which will take Bulgaria’s state
administration to one of the leading
places by number of received certifi-
cates.

This comparatively “mass” certifi-
cation in the public administration

sector is in a way a Bulgarian phe-
nomenon. Except in Japan, where al-
most all structures of local and state
authorities are certified, in most Eu-
ropean countries as well as in other
parts of the world, certification in
this sector is chosen by some admin-
istrations to demonstrate involve-
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ment in quality management. The
main driving force of this process
in Bulgaria country is the pursuit of
”legitimizing” of organizational and
institutional capacity mostly for the
European partners and the adminis-
tration’s clients”.

Certification, and the good manage-
ment practices related to it, should
be voluntary. They are really effec-
tive and bring real benefit for or-
ganizations only when they result
from a confidence and maturity
level achieved in development. The
imposing of these voluntary require-
ments by administrative regulation
is usually connected with resistance
to the “extra” expenditures needed,
and gives rise to doubts about the
involvement of lobbyist interests
and leads to formal compliance with
requirements, without increasing
effectiveness, efficiency or a real
improvement of product or service
quality.

In the European Union such practices
are rare. In most cases enterprises
are stimulated to introduce man-
agement systems and to get certi-
fied by granting various reliefs with
certification.??

In Bulgaria, the reasons for introduc-
ing management and certification sys-
tems are still mainly external — pres-
sure from clients, competition and
regulations. The foundations have
been laid, but in the following years
the building of a competitive econ-
omy will inevitably require develop-
ment of another type of managerial
culture, which — under the influence
of market forces — will be based on
the fundamental principles for good
management and philosophy of con-
tinuous improvement.

Bulgaria must refrain from impos-
ing explicit requirements for certi-
fication but must find mechanisms
for motivating enterprises in their
choices towards certification by pro-
viding them with various stimuli and

Taste 4. RATIO OF THE NUMBER OF VALID CERTIFICATES TO GDP
BY COUNTRIES*

Number of
IS0 9001 776 210773 1153590 10458 12,802 9633 4,663

Certificates
GDP 4283529 7055079 1777353 239,689 922189 245508 86,339
(ml'::;") 58.54 347 541 290 7203 2549 1852

Source: World Development Indicators Database, World Bank, as of October 17, 2008.

Ficure 15. RATIO BETWEEN QUALITY (ISO 9001) AND ENVIRONMENT
(ISO 14001) CERTIFICATES GRANTED
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Source: Annual study of I1SO (www.iso.org), as of December 31, 2007 and own calculations.

Under the PHARE program in 2006-2007 and now under the Operational
Program Development of the Competitiveness of the Bulgarian Economy the
country provided grants to SMEs to develop and introduce management
systems of international standards, their certification and investment in
equipment and software related to the implemented systems. The projects
come up to a total of €30 million for the first three years of operation of
the Operational Program and contribute significantly to the increase of cer-
tificates granted in the field of export-oriented enterprises, processing en-
terprises and some kinds of services (information technologies, real estate,
tourism, etc.).

Source: Ministry of Economy and Energy.

? The data register the valid certificates as of December 31, 2007. Certificates are issued for a period of three years,
some organizations do not renew them, some give them up, and some are deprived of them. These data are the
only available formal information, which is gathered in a structured way. The voluntary principle of reporting and
participation in the 150 study doesn’t guarantee complete data.

2 In Denmark all enterprises, certified under OHSAS 18001 (Occupational health and safety management systems), are

exempt from being checked by the Labor Inspection Agency. In many European countries this certification allows
for reliefs in insurance contracts, access to credit resources, etc.



reliefs for the investments made and
engagements undertaken. On the
other hand, Bulgarian enterprises
are still lagging behind world levels
in the sphere of introducing man-
agement and certification systems.
The country must continue with its
efforts to popularize these practices
and assist them.

It is important for businesses when
introducing systems and certifica-
tion to regard it as an inner neces-
sity and a serious engagement for
complying with requirements, not as
a formality. Only then would this in-
vestment be profitable and provide
sustainability and competitiveness.
Special attention during crisis situa-
tions should be paid to investments
when developing risk management
systems and actions to provide busi-
ness continuity.

Technological Product

With the amendment to the Regulation of Periodical Technical Inspection
of Motor Vehicles of August 08, 2007 the Ministry of Transport introduced
an accredited certificate of conformity to 1ISO 9001:2000 as part of the com-
pulsory requirements for granting license to carry out Annual Roadworthi-
ness Tests (ART). A one-year period was set which the ART stations had to
comply with. The ministry explained the change in the Regulation with the
need of harmonization of national and European requirements, although
the EU doesn’t have compulsory certification in this sector. In our country
this measure was imposed and gave rise to a controversy because companies
in this sector weren’t ready for such an action and didn’t have a plan for in-
vestments in such an activity. The systems developed meet the requirements
formally, but how effective they are and to what extent they will contribute
to guarantee service’s quality are subject to check.

Another similar measure came about in November 2008 with the introduc-
tion of Regulation of Common Requirements for Operative Compatibility
and Information Security to Electronic Management Act. All administrations
and their contractors were required to be certified under ISO 27001:2005
(Information Security Management Systems) within 18 months of the publi-
cation of the Regulation.

Source: Moody International, Ltd.

Technological product is a result of the creative activity of various participants in the innovation process. It has
unique characteristics and economic significance, which makes it attractive as an object of transfer. The most fre-
quent form of protection of technological products as intellectual property is their registration as inventions and
utility models. The analysis of applicant and patent activity regarding inventions and utility models in the country as
well as the attitudes of Bulgarian and foreign persons in this field make it possible to assess an essential aspect of
the innovation system operation and to find ways for improving it.

Two main issues need to be highlight-
ed inrelation to applicant and patent
activity when registering inventions
and utility models within the ter-
ritory of the country in the last few
years. The first one is connected to
changes in the European Patent Leg-
islation (e.g. about biotechnological
inventions) which had to be adopted
in Bulgaria by mid-2000. The second
one relates to Bulgaria’s membership
in the EU, which led to other legisla-
tive changes becoming effective (e.g.

protection of medicinal products).
This analysis, therefore, studies the
trends in the protection of technology
products on a broader scale, covering
the period of 2000 to 2008. Special
attention is paid to the activities of
firms, individuals and research institu-
tions creating technological innova-
tions from 2006-2008, compared to
the values of indicators studied dur-
ing the pre-accession period and the
years of membership. The main infor-
mation sources of the study are the

publications of applications and pat-
ent licenses in the Bulletin of the Bul-
garian Patent Office (BPO), as well as
BPO’s annual reports and statistics.

Applications Submitted
for Protection of Inventions
and Utility Models

Data show relatively stable applicant

activity regarding Bulgarian appli-
cants’ inventions for the whole peri-
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od 2000-2008 and significant chang-
es in foreigners’ interest in patenting
in Bulgaria. In 2004, the number of
patent applications, submitted by
foreign persons, fell sharply below
the level of applications submitted
by locals (having in mind that in the
former period foreign applications
were much more than Bulgarians’).
To a great extent this is due to the
fact that in 2002 the country joined
the European Patent Convention
(EPC). As a result of this, many for-
eign applicants applied for protec-
tion of their technological products
through the European Patent Office,
instead of submitting national appli-
cations to the BPO.

The influence of the country’s EU
membership on the trends of pat-
enting in Bulgaria is of great interest
in terms of innovation and techno-
logical development of the country.
256 patent applications for inven-
tions were submitted in Bulgaria in
2006, 184 in 2007 and 169 in 2008.
The data of the relative share of the
applications of Bulgarian and foreign
citizens and the jointly submitted ap-
plications show that our country’s
membership in the EU required a
certain adaptation period for appli-
cants. This is especially true for the
first year of membership when the
number of patent applications for
inventions, submitted by all studied
categories of applicants, dropped.

Regarding utility models, data show
relatively stable activity by Bulgarian
applicants before 2006 and drastic
changes in 2007. The interest of for-
eigners in the protection of techni-
cal solutions as utility models is lower
compared to their interest in patent-
ing them as inventions both as rela-
tive share and in absolute terms. This
is due to the fact that not all legisla-
tion envisages registration of utility
models, i.e. they are not a familiar
form of protection for all foreign
persons. Therefore, the conclusions
made about the changes in applicant
activity of foreign persons regarding
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Ficure 16. NUMBER OF SUBMITTED PATENT APPLICATIONS FOR INVENTIONS
FOR THE PERIOD 2000-2008 BY NATIONALITY OF APPLICANTS
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inventions after 2002 are not con-
firmed in the utility models.

The drastic changes in Bulgarian
applicants’ activity regarding util-
ity models in 2007 can be explained
by the changes in patent legislation
made in 2006, part of which seriously
changed the regulation of property
protection of these kinds of techno-
logical products.

In Bulgaria, utility models are not
subject to patenting but to registra-
tion. Correspondingly, their protec-
tion document is called a certificate
and is issued after a formal inspec-

2005 2006 2007 2008

m Foreign applicants

tion of application documents. It is
valid for four years after an applica-
tion submission with the possibility
to be extended twice for a three-
year period each time. Shortened
registration terms are stipulated
as long as no inspection is made
concerning a technical solution (it
is possible to examine the state of
equipment at the concerned per-
son’s request).

The aim of these changes is to stimu-
late the protection of technical solu-
tions of a lower technological level
as utility models. There are three
registration criteria for a utility model

Ficure 17. SUBMITTED PATENT APPLICATIONS FOR INVENTIONS
IN BULGARIA’S PATENT OFFICE BY NATIONALITY OF APPLICANTS
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and a requirement for an invention
step is added to novelty and indus-
trial applications (both novelty and
invention steps are assessed at lower
requirements compared to criteria
of the same name in inventions. The
new and more favorable regulation
of utility models is one of the reasons
for the drop in applicants’ activity in
inventions.

It is interesting to note that in al-
most all categories of Bulgarian ap-
plications, the downward trend is
confirmed. Jointly submitted appli-
cations, enjoying an upturn, are an
exception. It is obvious that poten-
tial applicants look for partners with
whom to carry out joint research
and patenting (respectively to share
the associated risks).

A great part of research institutions
create inventions and apply for pat-
enting together with their employ-
ees, often for financial reasons (em-
ployees are also involved in the fi-
nancial provision for these processes
with their own or borrowed funds).
In these cases, because the institu-
tion doesn’t have financial resources,
employees get permission to apply
on their behalf regardless of the fact
that the technological product had
been created as part of their employ-
ment obligations.

Throughout the whole studied pe-
riod, individuals show the greatest
interest about protection of techno-
logical products like utility models.
Unlike the trends in inventions, firms
show comparable activity in utility
models. Research institutions also
show considerably smaller interest. It
must be noted that the applications
submitted by individuals and compa-
nies for the period mark a trend of
increase unlike those in inventions.

The share of applications submit-
ted by Bulgarian individuals is higher
compared to that in inventions appli-
cations — over 60%. Given the higher
relative share of applications submit-

Ficure 18. NUMBER OF SUBMITTED PATENT APPLICATIONS FOR PROTECTION
OF UTILITY MODELS FOR THE PERIOD 2000-2007 BY NATIONALITY
OF APPLICANTS
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Ficure 19. NUMBER OF SUBMITTED PATENT APPLICATIONS IN BULGARIA
BY TYPE OF APPLICANT
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Ficure 20. DISTRIBUTION OF BULGARIAN ACADEMY OF SCIENCES PATENTS,
CUMULATIVE NUMBER BY YEAR OF APPLICATION
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ted by Bulgarian firms compared to
that in inventions, it could be con-
cluded that companies appreciate
the lower criteria for protection and
protection expenses connected with
utility models. This is yet another rea-
son for stimulating the creation and
adoption of technological products.?®

A comprehensive analysis of the Bul-
garian innovation system requires
studying the foreign persons’ activ-
ity for the period after Bulgaria’s EU
accession, as they increasingly come
to be:

= competitors to Bulgarian persons
who are innovatively-oriented;

- potential suppliers of techno-
logical products for adoption by
Bulgarian entrepreneurs;

- potential partners of Bulgarian
entrepreneurs as regards carry-
ing out joint research.

What is more, patent protection of
technological products by foreign
persons influences the technologi-
cal level in the respective sector and
on the respective market — on one
hand, it puts a limit on the technolo-
gies which can be used legally by Bul-
garian persons, and on the other, it
poses challenge to reach and surpass
this technological level.

In terms of potential impact of the
EU membership on applications by
foreign persons, it can be noted
that during its second year the
number of patent applications in
Bulgaria, submitted by foreign per-
sons rose. Besides, the number of
jointly submitted applications also
rose in 2008. These data can be con-
sidered as an indication both for the
increasing attractiveness of the Bul-
garian market and for the increas-
ing confidence in our country as an
EU member state.

Foreign persons submitting patent
applications in our country are usual-
ly legal entities (mainly companies).
By years, their share as applicants in
the overall number of applications,

Between 2 and 5 applications are submitted jointly by Bulgarian companies
and physical persons annually. The companies with such patent applications
for inventions are Daflorn Ltd., Vera Light Ltd., Herti Ltd, VIK Ltd., Fento Tech-
nology Ltd., Keit Ltd., Security BG Mark Ltd. and BMM plc.

There are between 2 and 8 applications submitted jointly by Bulgarian
research institutions (universities, research institutes) and individuals an-
nually. This category includes Higher School of Civil Engineering "Lyuben
Karavelov”(2), Space Research Institute, Institute of Microbiology, Institute
of Organic Chemistry (3), Institute of Chemical Engineering, Ruse University
(3), Institute of Polymers and Technical College, Yambol.

One joint application was “registered” for the studied period — a research
institute and a firm (Institute of Metal Science and Kam Ltd.).

There is one case of patent application for an invention from a state institu-

tion — the Ministry of Defense.

Source: Bulgarian Patent Office.

Ficure 21. NUMBER OF SUBMITTED APPLICATIONS FOR PROTECTION OF
UTILITY MODELS BY MAIN TYPE OF BULGARIAN APPLICANTS
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Source: Bulgarian Patent Office, 2008.

submitted by foreign persons, var-
ies between 86% and 92%. This is
quite logical, having in mind that
patenting abroad is associated with
high expenses and it is usually only
justified after serious planning and
organization, which sometimes are
beyond the capacity of individuals.

The data for submitted patent appli-
cations show that applicants’ activity

is extremely variable in terms of tech-
nological fields (261 fields processed
to a group of the International Pat-
ent Classification). The technological
fields which attract greatest interest
are "Preparations for medical, den-
tal or cosmetic purposes” — 15%,
”Heterocyclic compounds” — 5% and
"Therapeutic effect of chemical com-
ponents or medical preparations” —
4%, the rest in the group are of 2%

2 The only jointly submitted application by an individual and a company is that of “Remotext” EAD. One applica-
tion is submitted by a research institution — National Centre of Radiobiology and Radiation Protection.



or less. It is obvious that applicants’
interest is not very concentrated.

Protection Documents
Granted for Inventions
and Utility Models

There is a trend toward decrease of
inventions patents granted accord-
ing to national regulations for the
period 2000-2007. In 2008, there was
an increase in the number of patents
granted to Bulgarian persons. As this
is the last year of the studied period,
it is difficult to determine whether
this increase is the beginning of a
positive trend or it is accidental.
Applicants’ activity and decreasing
number of patents granted to for-
eign persons could be due to our
country’s accession to the European
Patent System.

For the whole period 2000-2008, the
data about utility models show rela-
tive stability in the number of pro-
tection documents issued according
to national regulations in favor of
both Bulgarian applicants and for-
eign ones. Only in 2008 was there
an increase in their number.

The protection documents for inven-
tions and utility models according to
national regulations in 2006 are 386,
in 2007 — 300, and in 2008 — 455.
The comparison of data for submit-
ted applications and patents issued
show that Bulgarian applicants are
more often rejected invention pat-
ents than foreign applicants.

As far as inventions are concerned,
a smaller part of documents are
owned by local persons (below 30%).
Among Bulgarian holders, individu-
als have the greatest share (68%).
Technological products protected by
individuals are often created with
resources of the organizations for
which they work. Since organiza-
tions are often not interested in pro-
tecting new knowledge, individuals
apply independently and get protec-

Ficure 22. SUBMITTED PATENT APPLICATIONS FOR INVENTIONS IN BULGARIA
BY FOREIGN PERSONS BY NATIONALITY OF APPLICANT FOR
THE PERIOD 2006-2008 (NUMBER OF APPLICATIONS)
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Ficure 23. NUMBER OF INVENTIONS SUBMITTED FOR PATENTING FOR THE
PERIOD 2006 — 2008 BY YEARS BY NUMBER OF APPLICATIONS
FOR THE LEADING TECHNOLOGICAL FIELDS FOR THE PERIOD
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tion documents. Companies’ patents
are respectively 24% and research
institutions’ — 5%.

There are single cases of patents is-
sued jointly to a physical person and
company (Herti Ltd.), to a physi-
cal person and research institute
(Space Research Institute) and to
a company and research institute
(NPS Kozlodui EAD and Institute of
Metal Science).

The data for utility models show a
greater relative share of Bulgarians —
96%, the same being the case with
applications. Of them 60% are owned
by individuals and 36% — by compa-
nies. Research institutions holding
protection documents for utility mod-
els are very rare. The same applies to
the only variant of jointly held certifi-
cates for utility model by individuals
and companies (Daflorn Ltd, Furnace
Building and Insulations — Mounting
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Plc, BMM PIc, and Vega — Vasil Vasilev
ET). The reasons why Bulgarian per-
sons seek protection for their utility
models could be the following:
Protection of utility models is more
accessible in terms of the protec-
tion procedure (much shorter
than for inventions) and financing
by the applicant (charges for util-
ity models protection are much
lower than charges for invention
protection).
Bulgarian applicants seek pro-
tection of their technological
products through utility mod-
els, because the criterion for the
invention step is determined at
a lower level compared to in-
ventions and this enables even
technical solutions of an average
technological level to get protec-
tion, which undoubtedly poses
guestions about the quality of
technological product created in
our country.

For the period 2006-2008, a total
of 185 individuals became holders
of protection documents for inven-
tions and utility models, 106 com-
panies received patents/certificates
for protection of their technical solu-
tions. Much fewer were those who
had more than one patent. Research
institutes are represented only in 16
documents.

Of foreign persons, those who show
the greatest interest in the Bulgar-
ian market are physical persons
and mainly legal entities from USA
(23%); Germany (20%); France (8%);
United Kingdom (5%) and Belgium
(5%). The trend for the period 2006-
2008 is mainly towards a decreasing
of patent activity of foreign firms on
the Bulgarian market. There is a cer-
tain discrepancy between the most
active applicants and patent holders
in terms of origin. This could be ac-
counted for by both the inspection
expertise system in inventions and
possible disparity in the quality of
technological products created in
different countries.
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Ficure 24. NUMBER OF INVENTION PATENTS GRANTED FOR THE PERIOD
2000-2008 BY NATIONALITY OF HOLDER
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Ficure 25. NUMBER OF PATENTS/CERTIFICATES GRANTED FOR UTILITY
MODELS FOR THE PERIOD 2000-2008 BY NATIONALITY OF HOLDER
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Aventis Pharmaceuticals (US), Jans-
sen Pharmaceutica N. V (BE), Pfizer
Products Inc. (US), Schering Ak-
tiengesellschaft (DE), Aventis Crop-
science S. A. (FR) are among the
most active foreign patent holders.

The protection documents owned by
people of different countries are 15.
These are most often co-holders that
are representatives of the US, United
Kingdom, Switzerland and Japan.

Results of the Functioning
of the Patent System

The technical level of knowledge cre-
ated by Bulgarian persons can be as-
sessed in terms of applications and
granted patents. Data show that Bul-

2004

2005 2006 2007 2008

@ Foreign patent holders

garian applicants are more frequent-
ly denied protection documents
compared to foreign ones, which
undoubtedly poses the question of
the quality of technological products
created in this country. The reasons
are complex and could be sought in
the financial, technological and inno-
vation policies of the country as well
as in the specific policies of creating
technological products by Bulgarian
companies and research institutes.
On the one hand, even if the country
defines priority fields in research and
development and grants the neces-
sary funding on a project basis, there
are no clear indicators for tracing the
quality of the technological product
created and whether it meets the
high standards set in that technolog-
ical field by other countries.



On the other hand, Bulgarian physi-
cal persons and legal entities often
create technological products with-
out a clear policy regarding their
market realization (in response to
specific market needs, present or fu-
ture). Research to identify the tech-
nological level in a certain field, to
create products of high quality and
unique parameters is rarely done.
Patent information is often ignored
as a source of ideas for creating a
specific technological product, which,
in turn, leads to greater cost of time
and funds.

An interesting indicator of the rate
of adoption of protected technologi-
cal products in practice is the termi-
nation of the validity of protection
documents for not paying annual
support fees. In 2006, the validity of
368 patents for innovation and util-
ity models was terminated for this
reason, and in 2007 — 287. In 2006,
the total number of national patents
and utility models in force was 2137
and in 2007 — 2228 (as of December
31 of the corresponding year). Com-
paring the number of terminated
protection documents in the corre-
sponding year with the number of all
valid documents for the year shows
that there is a loss of economic inter-
est of about 15% (2006) and 11% for
2007 respectively in the protected
technological products.

In addition, Bulgarian persons do not
avail themselves intensively enough
of the opportunities for international
submission of patent applications for
inventions. In 2006, Bulgarian appli-
cants filed 12 applications for Euro-
pean patents. Throughout the year
Bulgarian applicants were granted 4
European patents. In 2007, the situ-
ation remained almost unchanged —
Bulgarian applicants filed 12 applica-
tions for European patents and pro-
tection documents were granted for
6 inventions®.

As far as the interest of foreign per-
sons is concerned, it is higher — 618

TABLE 5.

COMPANIES WITH THE HIGHEST NUMBER OF PROTECTION

DOCUMENTS GRANTED FOR INVENTIONS AND UTILITY MODELS

FOR THE PERIOD 2006 — 2008

Sopharma Plc
Arsenal Plc
Balkancar record Plc
Biovet Plc

Daflorn Ltd

Microprocessing devices and transport

systems Plc

Source: Bulgarian Patent Office, 2008.

21
19

3
3
3
3

TABLE 6.

PROTECTION DOCUMENTS FOR INVENTIONS AND UTILITY MODELS

ISSUED TO RESEARCH INSTITUTIONS FOR THE PERIOD 2006-2008

Space Research Institute within BAS
Welding Institute Plc

Institute of Chemical Engineering within BAS

Institute of Metal Science within BAS
Institute of Oceanology within BAS
Institute of Fish Resources — Varna

Institute of Solid State Physics within BAS

Institute of Soil Science

National Centre of Radiobiology
and Radiation Protection

Agricultural Academy

Source: Bulgarian Patent Office, 2008.
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people obtained protection through
European patents on the territory of
Bulgaria in 2006 and 1027 in 2007,
which is 66% more protection docu-
ments granted for one year. Corre-
spondingly, the number of Europe-
an patents operating in the territory
of Bulgaria in 2006 was 808 and in
2007 — 1795 (as of December 31 of
the corresponding year) which is
proof of the increase of foreign per-

sons’ interest in the Bulgarian mar-
ket with view to our country’s EU
membership.

Should we compare data about Bul-
garian persons’ interest in patenting
and economic realization of the tech-
nological products created by them
for European countries with that for
another important market — USA, the
trend is not very different. In 2006,

% Besides those shown in the table there are more companies with two patents: Avko Ltd, Apex 11 EOOD, VMZ Co,
Kintex EAD, Laktina Ltd, Leslav Ltd, Mawer, Locking Systems Ltd, Meloplam EOOD, Opticoelectron Group Plc, Orgachim
Plc, Saira — Zagore Ltd, SKGT - Electrotransport Plc, Solid — 55 Ltd, Hyundai Heavy Industries Co. Bulgaria Plc.

* European Patent Office, 2006, 2007.
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Bulgarian persons filed 47 patent
applications, and in 2007 — 55. The
patents granted to Bulgarian per-
sons in 2006 were 4 and in 2007 - 7.
For comparison, there were years in
which Bulgarian persons filed appli-
cations and received” patents sev-
eral times more than now. It must
be noted, however, that the per-
sons to whom patents were granted
were individual inventors and not
organizations?®. This definitely puts in
doubt the way the innovation system
operates in Bulgaria, and puts for-
ward the need of stimuli in creating,
introducing and using technological
products by companies. The data of
the European Patent Office and the
United States Patent and Trademark
Office make it clear that Bulgarian
persons need schemes to aid them
in patenting on foreign markets.

According to the International Prop-
erty Rights Index Bulgaria has im-
proved intellectual property protec-
tion on its territory.

Transfer of technological products
is an important channel for the ad-
equate use of their potential. The
survey by the Applied Research and
Communications Fund of the innova-
tion activity of Bulgarian enterprises
INA-3 confirms the results of previous
analyses that Bulgarian companies
are not familiar with the opportuni-
ties and variety of forms of purchas-
ing and selling intellectual property
objects and refrain from participat-
ing in them.

Nearly 40% of respondents believe
that the lack of reliable intellectual
property protection has a negative
impact on innovation activity, despite
the fact that Bulgarian legislation is

% USPTO, 2009.

TABLE 7.

INDEX OF THE DEGREE OF INTELLECTUAL PROPERTY PROTECTION

FOR SOME COUNTRIES OF CENTRAL AND EASTERN EUROPE

Hungary
Czech Republic
Romania
Bulgaria

6.0 6.2
5.6 5.8
3.4 5.0
.5 4.9

Source: International property rights index 2006, 2007.

TABLE 8.

INDEX OF THE DEGREE OF INTELLECTUAL PROPERTY PROTECTION

FOR BULGARIA AND THE REGIONS OF CENTRAL AND EASTERN
EUROPE AND RUSSIA, AND WESTERN EUROPE

Bulgaria

Eastern Europe and Russia

Western Europe

3.5 4.9
4.4 39
7.6 7.5

Source: International Property Rights Index 2006, 2007.

almost completely harmonized with
the international standards in the
field of intellectual property. Another
aspect of the problem is that the ef-
fective intellectual property protec-
tion requires modern legislation and
regulations as well as effective en-
forcement, including a well function-
ing judiciary. This part of the system
for intellectual property protection
in Bulgaria faces some problems and
does not sufficiently guarantee the
interests of rights holders. The need
of improving the functioning of the
judiciary is not new, and one of the
ways to do this is to create specialized
courts or judicial panels on intellec-
tual property.

Bulgarian companies offer for sale
the rights of their intellectual prod-

ucts only as an exception. The insig-
nificant number of transactions for
buying licenses and trademarks is
their only participation in the mar-
ket of technological knowledge as
buyers. Thus the lack of well-devel-
oped research units within the busi-
ness sector does not allow the crea-
tion of their own sources of techni-
cal innovation. Besides, by abstain-
ing from technological transfer the
firms have no access to technologies
already created and introduced. This
makes the discrepancy between Bul-
garia’s technological level and that
of the developed economies practi-
cally insurmountable.



Research Product

An important precondition for raising the country’s innovation activity is the new knowledge created by its scien-
tific organizations and scientists. An analysis of the dynamics and structure of this process reveals Bulgaria’s poten-
tial to enter successfully the world’s research networks, the country’s relative advantages in different spheres of
knowledge and its ability to compete successfully on the market of intellectual products. Regional and European
comparisons are particularly important with a view to Bulgaria’s participation in the European Research Area
along with the other EU member states.

Publication Activity

The tendency for increasing publica-
tion activity in the country, displayed
after 2001, continued in the past year.
Over the period 1998 — August 31,
2008 the scientific magazines refer-
enced by Thomson Reuters published
18,015 scientific publications involv-
ing Bulgarian scientists (ranking 47t
out of 147 countries)?’. The number
of scientific publications in the refer-
enced magazines is increasing.

This equals to 2,346 scientific publi-
cations per one million inhabitants,
estimated per one million inhabit-
ants over a period of ten years, as
is the practice of Science and Engi-
neering Indicators. Over the last five
years (2004-2008) the number of
research publications involving Bul-
garian authors has increased by 21%
compared to their number for the
previous five years (2000-2004).

Over these two periods the scientific
areas with the highest growth rate
are the so called multidisciplinary ar-
ticles with Bulgarian authors — from
3 to 140, the biggest growth rate
being in 2006 and 2007. This is due
to the fact that the Proceedings of
BAS journal, a multidisciplinary one,
is referred to again in I1SI Web of Sci-
ence. The publication activity has not
only quantitative dimensions. In No-
vember’s issue "Rising Stars” of Sci-
ence Watch, supported by Thomson
Reuters which presents researchers,
institutions, countries and journals
that register the highest growth in

Ficure 26. NUMBER OF ARTICLES INVOLVING BULGARIAN AUTHORS IN
MAGAZINES REFERENCED BY SCI
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the citation rate for the last includ-
ed two-month period, Bulgaria was
pointed out among these countries
in the area of immunology.

As regards structure, the highest
number of scientific articles with Bul-
garian participation is in areas such
as chemistry, physics, science of ma-
terials, biology and bio-chemistry
and engineering sciences. The results
from these areas are essential for the
emergence of innovative products
and processes. Leading here are the
fundamental natural sciences in which
Bulgarian scientists have many years
of traditions, many world achieve-
ments and scientific schools.

The publication activity on a world-
wide scale, though, has quite a dif-
ferent structure by scientific areas.

Such differences and scientific spe-
cialization are characteristic not only
for Bulgaria but also for the other
Eastern and Central European coun-
tries which have their historical jus-
tification in the previous decades of
development of their scientific re-
search.

Clinical medicine is leading by publi-
cation activity on a world-wide scale
while in Bulgaria it is only in the sixth
place. At the same time, the science of
materials, being in the seventh place
on a world-wide scale, is in the third
place in Bulgaria. The publication ac-
tivity in the area of mathematics is
relatively higher in our country (7t
place, 14" on a world-wide scale). It
is not clear whether these facts point
to some relative advantages or disad-
vantages but it is obvious that among

7 According to the database “Essential Science Indicators” which is part of the ISI Web of Knowledge bases.
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the examined scientific areas there
are such in which Bulgarian potential
for scientific research and results is
considerable.

Impact of the Research
Product

The impact of scientific publications
can be judged by the number of cita-
tions of an article. Unlike volume in-
dicators (number of publications and
number of citations), which depend
greatly on the scale of the respective
national research community and on
the representation of their maga-
zines in the database, this relative
index gives more accurate notion
of the influence of scientific publi-
cations in their areas. Over the last
ten-year period the average number
of citations per article is 5.27 (102"
place in the world ranking list out of
147 countries).

According to this index Bulgaria is
in the first half of the ranking in the
areas of psychiatry/psychology, agri-
cultural sciences, engineering scienc-
es, physics and mathematics.

This index highlights scientific areas
that are different from the ones of
the index of number of publications.
This could be attributed to the very
active citation-behavior, widely men-
tioned in the literature, of research-
ers in the sciences about humans,
as well as the relatively low number
of articles with Bulgarian participa-
tion in these areas (except clinical
medicine). At the same time, it is
important that such publications in
the more active areas as physics and
chemistry get a high number of cita-
tions per article — comparable to the
world’s values of the index. The ar-
eas of molecular biology and genet-
ics are also in a leading position on a
world-wide scale by this index.

The journey of new knowledge, com-
prised in scientific publications, to-
wards successful application is ambig-
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TABLE 9.

Country

Hungary
Estonia
Greece
Czech Republic
Latvia
Slovenia
Poland
Slovakia
BULGARIA
Croatia
Lithuania
Moldova
Russia
Romania
Belarus
Ukraine

AVERAGE NUMBER OF CITATIONS OF AN ARTICLE, 1998-2008

Average number
of citations

8.17
7.98
6.80
6.46
6.00
5.83
5.82
5.28
5.27
4.74
4.64
416
4.10
4.08
3.62
3.44

Source: Essential Science Indicators, 2008 and calculations of the author.

uous and is difficult to predict. On the
one hand, this is due to the fact that
the time lag between a scientific dis-
covery and its application as a success-
ful product on the market is a continu-
ous process of gradual transformation
of scientific knowledge into techno-
logical. Fundamental differences and
mutual influences between these two
kinds of knowledge predetermine the
participation in this transformational
process of heterogeneous players in
the innovation system.

The relative quality of the research
product of Bulgarian scientists can
also be judged by the place which
Bulgaria occupies among the other
countries according to the indicators
for influence of publications on the
development of scientific knowledge.
According to the values of the two
indexes adopted in scientometrics
for quality of scientific articles — total

number of citations and number of ci-
tations of an article, Bulgaria is in the
first half among the countries in the
following areas (out of 22 monitored
by Essential Science Indicators):

It can be seen that three of the re-
search areas in which the country
has years of scientific traditions and
which have a relation to the current
technological innovations — engineer-
ing sciences, physics and chemistry —
are in the first half of the ranking by
both indicators. The publications of
the Bulgarian researchers also have a
considerable influence on the area of
agricultural sciences, which is indica-
tive of their scientific potential as a
source of innovations in agriculture.

73 scientific publications involv-
ing Bulgarian researchers are in the
list with the most frequently cited
articles?® over the last ten years. They

% Dosi, G, Llerena, P, & Labini, M. S., The relationships between science, technologies and their industrial exploitation:
An illustration through the myths and realities of the so-called ‘European Paradox’. Research Policy, 35(10), 2006.

# The citation threshold allowing a certain article to enter this list varies by research area.



are spread in 15 out of 22 observed
scientific areas, the greatest number
of such articles having the areas of
physics (23), clinical medicine (16),
engineering sciences (8), chemistry
(8) and botany and zoology (6).
Physics, chemistry and engineering
sciences are again in the foreground,
including clinical medicine, which
is a leader by total number of cita-
tions on a world-wide scale. It must
be noted, that the predominant
number of frequently cited articles is
a result of international cooperation.
Still, 13 of them are mainly the work
of Bulgarian scientists, 4 of them in
the engineering sciences and 3 in
chemistry.

Joint Authorship in Creating
a Research Product

International cooperation in the
creation of a research product,
measured by means of the number
of joint authorship publications, is
an important indicator of the par-
ticipation of the country in research
networks and joint projects. On the
one hand, it reveals the geography
of research activity and makes it
possible to determine prospective
partnerships in the creation of re-
search products. On the other hand,
it provides an opportunity for evalu-
ating the effect of the policies for
encouraging international coopera-
tion and integration in the area of
research.

The data from the different interna-
tional databases on which this analy-
sis is based confirm that over the
period 1996-2007 Bulgaria consider-
ably increased its international coop-
eration in the creation of its research
product. Thus, according to Scopus,
their relative share increased from
32.4% in 1996 to 53.9% in 2007. This
is a result of a considerable inter-
national cooperation of Bulgarian
scientists in research projects, espe-
cially their integration in the Europe-
an Research Area. Over the last four

TasLe 10. AREAS OF PUBLICATION ACTIVITY OF BULGARIAN AUTHORS

Biology and Bio-Chemistry
Physics

Chemistry

Earth Sciences
Engineering Sciences
Botany and Zoology

Mathematics
Sciences of Materials
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Agricultural Sciences
Engineering Sciences
Physics

Mathematics
Chemistry
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Note: The areas are listed in the order of their ranking.
Source: Essential Science Indicators, 2008 and own calculations.

years this share exceeded half of all
publications in Bulgaria.

In 2007, in the Web of Science base,
Bulgaria was presented with 2,728
documents (1,599 of which were re-
search articles and 765 materials from
congresses, conferences and other
scientific forums), and scientists from
Bulgaria carried out joint authorship
publications with 77 countries.

Comparison with previous years ac-
cording to the same database shows
that in 2007 there were no sub-
stantial changes in the structure of
joint authorship publications in the
country. As in 2006, the developed
West European countries and the US
retained their leading position. The
United Kingdom moved forward and
occupied 3 place, moving ahead
of France and Italy. Russia dropped
from 6t to 9t place. This is also con-
firmed by the data in the Science Ci-
tation Index.

Bulgaria’s membership in the EU
has a positive effect on the coop-
eration with the new EU member-
states, as they have about 14% of
the joint authorship publications of
the country. In 2007, there was an
increase in the relative share of joint
publications of Bulgaria and Roma-
nia, Poland (which moved forward
compared to previous years), the
Czech Republic, Slovenia, Slovakia
and Hungary. As regards joint au-
thorship publications with Bulgaria,
Poland retained the highest relative
share (4.84%), while Slovenia oc-
cupied the last place (0.24%) of the
new member states in 2007. The co-
authorship with Romania increased,
which ranked 16%" in the joint au-
thorship publications of Bulgaria
(in 2006 it occupied 25 place). The
cooperation with Latvia, Lithuania
and Estonia is not active. Taken to-
gether, they have only 0.84 % of the
total number of joint authorship
publications in Bulgaria.
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The data for the cooperation with
other countries in Southeast Europe,
especially Turkey and Greece, show
that Greece is the second active
partner of Bulgaria with 2.68 % of
joint authorship publications. Turkey
is in the 23 place with 1% of joint
authorship publications.

With a view to the stability of the
cooperation in the creation of re-
search products, it is important to
find out to what extent Bulgaria is a
significant partner for the respective
countries and what place it takes in
the joint authorship publications of
these countries.

The data of Web of Science for 2007
shows that among the 12 new EU
member states Bulgaria is a significant
partner in joint authorship coopera-
tion only for two of them — Romania
and Slovakia. For Slovakia the relative
share increased from 1.02% in 2005 to
1.30 % in 2006. However, as regards
Romania, although the relative share
increased, the number of joint publi-
cations decreased from 36 in 2006 to
24 in 2007. Bulgaria ranks 35" to 53
in the cooperation of the EU leading
countries, US and Japan.

Some research areas which have a
considerable potential in developing
the innovation activity of Bulgaria
are especially interesting as regards
cooperation. The data in the Scopus
base show that in the priority areas
of research activity, the publications
which result from the international
cooperation of Bulgaria in the period
after 2000 are constantly increasing
their relative share. In 2007, it was
highest in the areas of ‘Energy’ and
‘Engineering Sciences’. This confirms
the ever increasing international in-
tegration of scientific research in
the country over the last years and a
presence of potential in these areas
which is why our scientists are sought
as partners. In some areas, such as
‘Energy’, an important factor for co-
operation is the increasing expenses
for research which can hardly be af-
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TasLe 11.  JOINT AUTHORSHIP PUBLICATIONS IN BULGARIA IN 2007*(N=2,728)
Country Numb(.ar O.f joint % of the total number
publications
Germany 382 14.00
us 211 7.73
France 196 7.18
United Kingdom** 195 715
Italy 176 6.45
Poland 132 4.84
Spain 115 4.22
Belgium 113 4.14
Russia 98 3.59
Switzerland 87 3.19
Greece 73 2.68
Czech Republic 68 2.49
Japan 63 2.31
Slovakia 61 2.24
Sweden 55 2.02
Romania 53 1.94
Netherlands 52 1.91
Hungary 51 1.87
Canada 42 1.54
Austria 38 1.39
Finland 36 1.32
Turkey 27 1.00

* the marginal value is 1% of the total number of documents. All documents are
included. The scientific articles and materials from conferences comprise 86.66% of
the total number of documents; 9.38 % are summaries of reports.

** England, Scotland, Wales and Northern Ireland are presented separately in the

database.

Source: Web of Science, 2007.

forded by individual countries. The
role of the country’s research policy
is also important. Bulgaria’s member-
ship in the European Organization for
Nuclear Research since 1999 provides
new opportunities for participation in
international projects and mobility of
Bulgarian nuclear physicists.

Institutional Aspects of
the Creation of a Research
Product

The data of Web of Science for 2007
show that the irregular participation
of Bulgaria’s research organizations

in creating a research product, stated
in the previous Innovation.bg report,
remained unchanged. The Bulgarian
Academy of Sciences and Sofia Uni-
versity create the bulk of Bulgaria’s
scientific publications (52.5% and
15.03% respectively for 2007).

This situation is also confirmed by
the analysis of scientific product us-
ability. Research of the citation rate
reveal that the ten most cited scien-
tific articles from Bulgaria over the
period 2005-2008, defined within
9,038 articles in Web of Science (Sci-
ence Citation Index, Social Sciences
Citation Index, Art&Humanities Ci-



tation Index), are distributed in the
following way: BAS — 50%, Sofia Uni-
versity — 20%, and Medical Univer-
sity — Sofia, Plovdiv University and
Tsaritsa Yoanna Hospital — 10% each.
This picture calls for a critical exami-
nation of the accreditation practice
of the country’s universities, as well
as the capacity of a number of uni-
versities to train specialists in con-
formity with current achievements
of science®.

Channels for Research
Product Distribution

The various channels for scientific
product distribution contribute dif-
ferently to its international visibility;
because of this, the choice of a chan-
nel is of strategic importance both for
scientists and scientific organizations.

On the whole, over the past years a
positive development has been ob-
served in the structure of the com-
munication channels for distribution
of Bulgaria’s research product. The
second inclusion of the Proceedings
of BAS journal ("Compte Rendus de
I’Academy Bulgare des Sciences”) in
the list of the referenced editions
of the Web of Science base has a
positive effect on the number of
publications from Bulgaria in it. In
2007, 6.31% of the Bulgarian pub-
lications (172 in total) came from
this journal’l. Journals published in
the country worth mentioning are
Biotechnology and Biotechnological
Equipment and the Bulgarian Journal
of Agricultural Science, with 3.53 %
and 1.66% respectively, of the total
number of Bulgaria’s publications.

Over the last years the dynamics in
the main international information
bases has been of great importance
for the country’s publication policy.
In 2006 a considerable expansion of
the Web of Science was carried out as
regards the referenced journals and
700 of the so called regional journals
which meet Thomson Reuters’s®

Ficure 27. RELATIVE SHARE OF JOINT AUTHORSHIP PUBLICATIONS
OF BULGARIA, 2007
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Ficure 28. NUMBER OF PUBLICATIONS BY SCIENTIFIC ORGANIZATION, 2007
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% The observed irregularity is characteristic not only of Bulgaria. In relation to this, some authors pose the question
of EU-regulated typologizing and differentiating of research universities and universities for exclusively educational
purposes (Dosi, G., Llerena, P., & Labini, M. S. (2006), The relationships between science, technologies and their indus-
trial exploitation: An illustration through the myths and realities of the so-called ‘European Paradox’, Research Policy,

35(10), 1450-1464).

' The journal was excluded from the list of referenced magazines of Web of Science base in the mid-90s because

it was published irregularly.

2 This development can be related to a greater extent to the emergence and competition of Scopus, which refer-

ences 16,000 magazines against about 9,000 by ISI Web of Knowledge.
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selection criteria. A basic argument
in favor of this expansion is the in-
creased importance of the regional
problems and the role of science in
solving them. The new journals com-
pletely integrated with the existing
database. 386 new magazines from
Europe were included. Bulgaria has 6
new magazines, considerably fewer
compared to other countries, such
as Croatia, Romania, and Slovenia,
which is comparable to it in a number
of indicators of their potential. This
expansion provided better visibility
for magazines in the area of social
and humanitarian sciences. Unfortu-
nately, Bulgarian magazines in these
areas are not included, unlike Croatia
(6), the Czech Republic (4), Hungary
(4) and Romania (1).

The country’s research product pre-
sented at scientific forums (confer-
ences, congresses, seminars) should
be evaluated with a view to the
advantages of this communication
channel: its efficiency, opportunity
for direct communication, inclusion
in networks and expansion of co-
operation. Although in this case the
annual dynamics of publications by
areas is generally dependent on the
regularity of respective forums, the
participation of Bulgarian scientists
in them indirectly reveals their activ-
ity and capacity for research.

The greatest number of publications
is received by the participation of

3 Web of Science, 2007.
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Ficure 29. REGIONAL JOURNALS INCLUDED IN THE WEB OF SCIENCE
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our scientists in conferences, schools
and seminars in the areas of: con-
densed matter physics, plasma phys-
ics, laser physics, numerical methods
and applications, current methods of
calculation, and nanotechnologies®.
In 2008, Bulgarian participation
was registered in 383 conferences,
as the publications from the par-
ticipation of Bulgarian scientists in
scientific conferences in the area of
medical sciences (cardiovascular dis-
eases, allergology, and neurology),
solar-earth influences, oceanology
research, telecommunications and
space technologies had a high rela-
tive share.

The data about the research product
over the last years show that Bulgar-

ia keeps its position in world science
thanks to its active international sci-
entific cooperation, expressed not
only in the total number of published
papers but also in joint authorship
publications. This is also due to the
considerable enlargement of the
main databases on research publica-
tion activity on a world-wide scale.
Publishing in renowned internation-
al journals retains its paramount role
as a communication channel. Signifi-
cant opportunities are also exist for
national publications which face the
task of raising their quality in con-
formity with international criteria.



2. Entrepreneurship

land Innovation Networks

Entrepreneurship and innovation networks are the main linking elements
in the national innovation system. Entrepreneurship is embodied by start-
ups and initiatives undertaken to expand business and implement innovation
projects. Innovation networks are the channels and forms of interaction and
exchange of information among the stakeholders in the innovation system.
Entrepreneurship and innovation networks determine the viability, adapt-
ability and flexibility of the national innovation system. The creation of an
entrepreneurial spirit and stable innovation networks inside and outside the
country should be among the main goals of the national innovation policy.
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Entrepreneurship

Entrepreneurship is identified as an important driving force for economic growth, productivity and innovation. En-
trepreneurial practices provide dynamics, flexibility and adaptability for national economies. Companies enter the
market, operate under given circumstances and are replaced by new companies that manage to reach higher ef-
fectiveness when environmental factors change. Entrepreneurship policies are closely related to innovation polices®.
Measures stimulating the creation of new enterprises encourage the introduction of innovative processes and prod-
ucts in their practices. On the other hand, the growth of scientific research and the introduction of results obtained
through innovation create new fields where entrepreneurial skills can be developed.

Indicator analysis concerning the
number, structure and density of en-
terprises shows that entrepreneurial
activity in Bulgaria is still increasing.
The number of SMEs increased by
more than 2.1% in 2006 in compari-
son to 2005 and reached 257142.
The main stimulus for that economic
upturn has been macroeconomic sta-
bility, positive expectations referring
to Bulgaria’s EU membership and
various EU programs that facilitate
Bulgarian business.

Over the last years, there has been
a trend towards restructuring inside
SMEs. In 2006, the percentage of mi-
cro- enterprises went down by 0.8%
while the SMEs share increased be-
cause they are larger in size and have
higher innovative potential.

Polices and measures aimed at sup-
porting entrepreneurial activity in
Bulgaria should be oriented towards
two main spheres of influence:
< to encourage registration of new
enterprises, including the high-
tech sectors of the economy;
- to facilitate the survival and fur-
ther development of start-ups.

The elimination of all institutional
barriers that are an obstacle to start-
ing and doing business is recognized
as one of the main tasks of the state
institutions. Despite the fact that in
2008 there was a tendency of improv-
ing the conditions for entrepreneurial
activity, it is still more difficult to do
business in Bulgaria than in most EU
member states. In 2009, Bulgaria has

Ficure 30. NUMBER OF SMALL AND MEDIUM-SIZED ENTERPRISES IN BULGARIA
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moved a position up (reaching the
45" place among 181 countries) in
the ranking list of economies with the
most favorable legal and regulatory
environment for business®. Although
the country has facilitated entrepre-
neursin starting up or winding down
a business, paying taxes and meeting
contract obligations, it has complicat-
ed the legal and regulatory regime
for granting construction licenses.

Having in mind the difficulty in obtain-
ing all the necessary building permits,
tax payments, and doing import and
export, Bulgaria lags behind most of

the countries studied and takes 117",
94t and 102" place respectively. De-
spite all the positive changes in Bul-
garia, some of the new EU member
states (Estonia, Lithuania, Latvia, Slo-
vakia and Hungary) are higher up in
the same ranking list. More obstacles
to doing business than in most EU
Member States can have a negative
impact on the ability of Bulgarian en-
terprises to survive and grow, to be
competitive and to develop their in-
novative potential.

Policies and measures for encourag-
ing start-up enterprises should not

% Mittelstadt, A, C. Fabienne, Fostering Entrepreneurship for Innovation, Statistical Analyses of Science, Technology
and Innovation, STI working paper 2008/5, OECR, 12-Jan-2009.



be restricted only to the creation of
favorable environment for business.
State institutions should actively in-
fluence the factors that lead to the

Ficure 31. STRUCTURE OF SMALL AND MEDIUM-SIZED ENTERPRISES

IN BULGARIA (1996-2006)
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% Doing Business in Small Island Developing States 2009, The World Bank, http://www.doingbusiness.org

ing the opportunities for participation

. . % A number of theoretical models and empirical studies show that the presence of positive entrepreneurial attitudes
in European projects and programs.

and intentions are the main prerequisite for entrepreneurial behavior.
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Ficure 33. DEGREE OF DIFFICULTY OF DOING BUSINESS IN THE EU MEMBER STATES IN 2008 AND 2009
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Innovation Networks and Information Sources

Innovation networks include the channels and forms of interaction and information exchange among participants in the
innovation system. The intensity and the instruments for information exchange within the network determine the capac-
ity for implementing innovation projects on behalf of individual participants and the innovation system as a whole.

The participants in the innovation
system in Bulgaria are not able to co-
ordinate their efforts in defining pri-
orities and implementing the inno-
vation policy measures. The result is
limited innovative activity of the in-
dividual units within the system and
unused innovation potential of the
national economy. The link between
universities, the Bulgarian Academy
of Sciences and business is unstable
and weak, which in turn hampers
the introduction of new knowledge,
created in the country, and adequate
participation in the transfer of al-
ready existing knowledge.

Bulgarian companies are compara-
tively poorly integrated in the global
production chains. In 2007, the di-
rect foreign investments in Bulgaria
reached their peak — 22.6% of GDP.
Despite this trend, the economy of
the country remains poorly inte-
grated in the global economy. An
explanation could be sought in the
fact that this growth is due mainly
to the sectors "Real estate transac-
tions”, "Construction” and "Financial
intermediation”. According to the
Index of Globalization, which is a
synthesis of the economic, social and
political globalization of the coun-

tries, Bulgaria ranks 44" among the
globalized countries and 42" regard-
ing economic globalization®.

A comparison between the results
of surveys of innovation activity of
Bulgarian enterprises conducted by
ARC Fund in 2005 and 2008 shows
that when developing innovative
products and processes Bulgarian
business relies more on its own ef-
forts than cooperation with other

EVE VM E N E M E N E N E N E N E N E S E N E SRS
7 Data for the Index of Globalization is available on

the internet site of KOF (the Swiss Institute of Eco-
nomics): http://globalization.kof.ethz.ch/



organizations. The share of innova-
tive enterprises developing product
innovations on their own increased
by about 10% in 2008. As far as proc-
ess innovations are concerned, the
share of enterprises which rely pri-
marily on their own efforts increased
by about 6%.

In 2008, the cooperation between
Bulgarian enterprises and foreign
and local organizations in the proc-
ess of developing innovation prod-
ucts and processes decreased for
both joint developments and the
commissioning of innovation activity
(2% and 1.7% respectively). Regard-
ing process innovations, there is a
decrease by more than 8% in compa-
nies that work together with foreign
partner organizations and by almost
4% in those that cooperate with lo-
cal organizations.

The share of economic agents that
assign development activity to for-
eign organizations is decreasing by
3.8% for innovation products and by
2.7% for the innovation processes.
The share of companies that com-
mission development for innovation
products to other local organizations
is decreasing by about 2%. Regard-
ing the development of innovation
processes, this decrease is even big-
ger—2.8%. Only 19.9% of the or-
ganizations interviewed have coop-
eration agreements for innovation
activities with local companies and
17.3% with international ones.

The reasons for the decrease in trust
in partner organizations in imple-
menting innovation activities are dif-
ferent for each particular case. Some
companies avoid joint work in order
to benefit alone from the results
obtained. Most of the companies,
however, do not appreciate the ad-
vantages connected with their par-
ticipation in innovation networks.
Some would like to participate but
cannot find suitable partners and
thus they are forced to develop in-
novative products and processes on

Ficure 34. TYPOLOGY OF PARTNERSHIPS IN THE DEVELOPMENT OF
INNOVATION PRODUCTS IN THE BULGARIAN INNOVATIVE
ENTERPRISES IN 2005 AND 2008 (%)
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Ficure 35. TYPOLOGY OF PARTNERSHIP IN THE DEVELOPMENT OF
INNOVATION PROCESSES IN THE BULGARIAN INNOVATIVE
ENTERPRISES IN 2005 AND 2008 (%)
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their own. Nearly 12% of the compa-
nies interviewed admit that the lack
of partners hampers their innovation
activity. Insufficient cooperation in
the implementation of innovation
projects might be full of dangers re-
lated to the unilateral acceptance of
the risk connected with innovations;
the impossibility to create consider-
ably new products and processes;
the limited access to specific compe-
tences or foreign technologies.

Since 2003, there has been a ten-
dency for the innovation cooperation
in Bulgarian enterprises to be rather
market oriented than technologically
oriented. Dominating are the com-
panies indicating that their clients
(35.1%) and suppliers of equipment,
materials, components and software
(32.4) have decisive significance for
their joint innovation activity. A
number of the organizations inter-
viewed (23.3%) regard other enter-
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prises within the same company group
as a significant partner. The share of
Bulgarian enterprises that assess their
competitors, private research insti-
tutes and consulting organizations as
important partners has increased in
comparison to the share in 2005.

At the same time, the number of
companies that appreciate the impor-
tance of universities, state research
institutes and big international com-
panies for the implementation of
joint innovation projects is consider-
ably decreasing. It is necessary to im-
prove the cooperation between the
research sector and SMEs, which as a
whole implement or assign research
and development work more rarely
than large companies. This could be
achieved through the creation of spe-
cial market-oriented groups in univer-
sities and state research institutes,
which would communicate with the
enterprises and analyze their specific
needs and demands. Such structures
would facilitate the mutual access
and communication between enter-
prises and scientific organizations
and would assist the universities and
research institutes to realize their sci-
entific product on the market more
successfully.

As a number of surveys reveal, Bulgar-
ia has traditions of conducting high
quality research, developing a good
scientific product at prices lower than
the average prices in EU and there
are some examples of partnership be-
tween business and publicly financed
research organizations in some indus-
tries and regions®. The participation
of educational institutions (universi-
ties and the Bulgarian Academy of Sci-
ences mainly) in the innovation activ-
ity has been improving (stimulated by
the National Science Fund and the Na-
tional Innovation Fund), but is still at a
level far lower than their potential.

Bulgarian entrepreneurs still tend
to use mainly market sources of in-
formation to implement their inno-
vation projects. More than 40% of
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Ficure 36. SHARE OF THE INNOVATIVE ENTERPRISES IN BULGARIA
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Ficure 37. COOPERATION BETWEEN INNOVATIVE COMPANIES AND OTHER
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the enterprises studied point out
that their customers and consumers
are an important source of informa-
tion for their innovation activity and
nearly a fourth of the companies de-
fine their suppliers or competitors as
such a source. The importance of the
other enterprises within the same
group or the parent company has
significantly decreased in compari-
son to 2005. There has been a ten-
dency of a decrease in the share of
Bulgarian enterprises that point out
universities, colleges, research insti-
tutes and private research/techno-
logical centers as significant sources
of information for their investment
projects. Almost 70% of the Bulgar-
ian enterprises haven’t used these
organizations as a source of informa-
tion for the implementation of inno-
vation projects, and companies that
assess them as significant represent
less than 3% of all enterprises.

These facts show that the link be-
tween research organizations and
business in Bulgaria is very weak. The
lack of market orientation among
research organizations reflects un-
favorably on the nature and quality
of the innovation activity in Bulgar-
ian enterprises (mainly routine inno-
vations, oriented towards the local
market). The importance of some
information channels has partially
changed in comparison to 2005: in
a comparative aspect the share of
internet and electronic media is in-
creasing; the importance of printed
materials and journals, exhibitions,
fairs, and trade events is decreasing.
The internet is still the main media
information channel. The access to
the global network is of great sig-
nificance for over 53% of the Bulgar-
ian enterprises. The relative impor-
tance of the European institutions
is increasing. At the same time the
importance of the state institutions
as a source of information is slightly
decreasing. However, about 60 % of
the organizations interviewed stated
that they haven’t used these sources
of information.

Ficure 38. MAIN SOURCES OF INFORMATION FOR BULGARIAN INNOVATIVE
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The experience of the OECD countries
shows that the government policy
could play a key role for improvement
of the country’s innovative perform-
ance by creating favorable framework
conditions and adopting policies for
overcoming the specific market or

system shortcomings. In this context
Bulgaria should try to use adequately
the opportunities given to the coun-
try through increased EU funds for re-
search and innovations for the period

until 2013.
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Geography of Research and Innovation Activity in Bulgaria

Bulgaria has a small economy and
can strive for competitiveness only in
certain priority fields of science and
technology. High levels of regional
divergence are observed in the coun-
try —a well-developed region around
the capital city Sofia (Southwest
Planning Region), and lower growth
rates in the other planning regions.
Regional differences are still consi-
derable despite progress in institu-
tional modernization, investment in
regional development and economic
growth. To a great extent this result
is due to the geographic concentra-
tion of foreign direct investments.

The analysis of economic, social and
research aspects shows considerable
differences between the regions.
The Southwest Planning Region (es-
pecially the capital city) plays a dis-
proportionately important political
and economic role that is expressed
in a high share of GDP per capita,
employment in high-tech sectors
and expenditures for R&D. GDP per
capita and the budget expenditures
for R&D are 1.5 times higher than
the average for the country. The
Southwest region is distinguished
for high concentration of universities
and colleges.

In that sense, Bulgaria can be viewed
as a scale model of the EU regarding
the asymmetrical distribution of wel-
fare. The unbalanced development be-
tween advanced and underdeveloped
regions limits the EU competitiveness.
The same problem and the same con-
sequences are reported in Bulgaria
as well. This fact, to a great extent,
explains not only the low percentage
of innovative companies, but also the
weak link between individual innova-
tion partners. Without polycentricism
(at least one well-developed city per
region that can be regarded as a pow-
er of attraction for investors) it would

Ficure 40. CONCENTRATION OF INNOVATION CAPACITY (GDP, R&D,
EMPLOYMENT IN HIGH-TECH SECTORS) BY PLANNING REGION
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be difficult to achieve steady prosper-
ity. What is meant in this case is not
simply redirecting funds to poorer
regions, which is an approach for re-
source redistribution, but a focused
state policy based on the recently de-
veloped Regional Innovation Strate-
gies by regions of planning and state
investments in innovation infrastruc-
ture — universities, innovative SMEs
and dynamic start-ups.

Regions need focused guidance of
interaction between industries, re-
search institutes and universities
located on their territory. The pure
administrative approach should be
applied in combination with tradi-
tionally developed unique regional
advantages as is the case of border
regions of Bulgaria, Greece and Ro-
mania. The current difficulties (lack

of unification of educational systems,
non-recognition of diplomas, admin-
istrative problems, and difficult com-
munication) are not insurmountable
and all border regions should com-
bine their efforts to achieve the EU
goals for a Europe without borders
and developing of knowledge-based
economies.

The Baden — Wiirttemberg initiative
suggests opportunities for coopera-
tion for the creation of a Danube al-
liance, similar to the Mediterranean
alliance and the North dimension
(for the countries in the Baltic Sea re-
gion). This initiative aims to improve
transnational and interregional part-
nership among the ten countries lo-
cated along the river, improving the
infrastructure and preserving the
natural diversity. The Danube River



strategy has important political and
economic consequences because it
opens up broad vistas for European
grants in aid of the region. In this
context there are serious opportuni-
ties for Bulgaria to receive funds for
the riverside region and cooperation
of the business and universities with
partner countries located along the
Danube.

European programs and initiatives
which presently encourage trans-bor-
der and transnational partnerships in
the sphere of science and innovation
include Interreg, the program for the
Southeast of Europe, Espon and the
RegioStars awards initiative. Partici-
pation of Bulgarian partners in these
programs should increase in order to
make the most of the knowledge ex-
change at European level.

Achieving the aims of the Lisbon
Strategy imposes hard research work
and effective trans-border coopera-

Michael Stamming, Managing Director of the Oresund Committee (Den-
mark/Sweden) at an annual meeting of the European trans-border regions
held in Plauen, Germany emphasizes that the Oresund region is famous for
its human capital. Twelve establishments of higher education work together
in the so called Oresund University without any preliminary government de-
cisions. ‘Do not ask, just be active’, says Mr. Stamming. The university repre-
sents volunteered cooperation of scientific and educational institutions from
the two countries. The aim is to create a powerful information centre to
increase the quality of education offered and perform joint research and
other university activities. Students and lecturers have access to the common
library funds; there are conditions for mobility between different education-
al institutions and joint European projects. Regarding the concentration of
knowledge, measured by the number of publications, Oresund region ranks
seventh in Europe.

Source: Association of European Trans-Border Regions.

tion within the range of the joint
influence of regional and research
policies. In this respect the potential
of clusters®® remains unused. Bulgar-
ian authorities should do more to
target research and assess the po-

tential of particular regions (with
giving special focus on trans-border
regions) with a view to identify the
common resources (scientific and
material) and create long-term part-
nerships.

% Steven Hermans, DG Research, European Commission, Annual meeting of the European trans-border regions As-

sociation, Plauen, Germany, 2008.
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3. Investment and Financing

lfor Innovation

Investments in innovation are the funds spent on creating (or adapting) the
innovation, technological and/or research product in the country. They are
mainly used to cover the expenses for research and development activity
(R&D). Investment in innovation depends on the functioning of the whole in-
novation system, yet they are most closely related to the presence of various
funding mechanisms and tools, including venture capital. The government’s
direct financial commitments to R&D make this field an important pillar in
the national innovation policy.
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Public Financing for Research and Innovation

R&D and innovation funding in Bulgaria is implemented by direct budget subsidies, indirect budget support, financial
schemes within the Cohesion and Structural Funds, financing under EU programs and private funding on the part of
banks and businesses.

Direct budget subsidies include institutional financing for the Bulgarian Academy of Sciences and the universities,
transfers to those ministries in which structures there are scientific organizations, program-oriented financing for the
National Science Fund and project financing for the National Innovation Fund.

The indirect budget support is in the form of membership fees in different international programs such as the Seventh
Framework Program (FP7) of the EU for scientific research and technological development, and the Competitiveness
and Innovation Framework Program (CIP). For 2007-2013, financial support from the Cohesion and Structural Funds
for advancing science and innovations is available under Operational Programs "Human Resources Development” and
"Development of the Competitiveness of the Bulgarian Economy”.

Public funds for science and innovation continue to be the main source of financing in the country. Businesses have a
very small share in supporting research and innovative projects, which places Bulgaria at one of the bottom positions
among EU member states according to this indicator.

Europe remains far behind the objec-
tives of the Lisbon Strategy related to
funding research and development

Ficure 41. INVESTMENT IN R&D (% OF GDP)

2

activities. The share of investment in

L N e
R&D at 1.83% of GDP is significantly 18 ot o, Ls4 185 18 L& 18 1 13 180 163
below the planned 3%. The member 16 175 '
states with the highest intensity of 14
R&D expenditure are the Scandinavi- 12
an countries with over 3% of GDP, and 1
they keep a leading position in the 08

European rank list (Sweden — 3.63%,
Finland — 3.38% in 2008) followed by

06__n_ 052 051 057 057 o057 047 049 05 05 049 048 048

\D—D/D_D\D\D———D——D—D—D—D—D

0.4

Denmark (2.54%), Germany (2.53%) 02

and Austria (2.64% in 2008). o

T T T T T T T
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Among the new member states, the
fastest increase of funds allocated for
R&D is registered in Slovenia and the

—&— EU-27 —{— Bulgaria

Source: Eurostat 2009.

Czech Republic, reaching respective-
ly 1.53% and 1.54% of GDP in 2007,

which brings them the closest to the
average EU level by this indicator.
Cyprus, Bulgaria and Slovakia spend
less than 0.5% of GDP on R&D.

In the period 1998 — 2007, R&D ex-
penditure of EU-27 increased by 2.2%.
The change for Bulgaria is nearly 16%
downward.

Germany, France and the UK form two
thirds of the R&D investments in ab-

solute amounts at average growth of
the annual basis by approximately 2%.
Romania and Estonia mark the big-
gest increase in the absolute amount
of the spent funds (more than 20%),
which is reflected in their percentage
within their GDP (up to 0.54% for Ro-
mania and up to 1.19% for Estonia in
2008). The figures are indicative of
the effort the two countries are mak-
ing to catch up with the average EU
levels and meet the Lisbon objectives.

Another major part of the efforts of
the EU member states is connected
to a change in the structure of R&D
spending by institutional sectors. In
2005, 54.5% of the total financing
for R&D was provided by businesses,
which is below the projected two
thirds in the Lisbon Strategy.

At the bottom of the 2006 list are
Cyprus (15.9%), Lithuania (24.5%),
Romania (30.4%, which goes down



to 26.9% in 2007), Bulgaria (30.6%)
and Greece (31.1%) with the lowest
degree of participation of the busi-
nesses in R&D funding.

For the EU-27, higher education is
the second most important sector
viewed as a source of investments in
R&D after businesses. In a number
of countries, among which are Bul-
garia, Romania, Hungary, Poland,
Slovenia, Slovakia, Russia and China,
a leading sector with R&D financing
remains the state, mostly due to the
interventionist traditions in imple-
menting state policy, including the
R&D field.

Outside of the EU, businesses remain
the most involved in creating new
knowledge and applying it further.
In Japan, 76% of all R&D activities
are financed by business, while in
the US the percentage is 64. China
registers levels close to those in the
developed countries (67%).

In Bulgaria, the structure of expendi-
tures by economic elements in 2006
remained unfavorable despite the
small improvement over the past ten-
year period. Current expenditures
amount to 88.7% of the total expen-
ditures for R&D, while only 11.1% are
allocated for the acquisition of tangi-
ble fixed assets (a 1% decrease com-
pared to the previous year).

National Science Fund (NSF)

The tendency toward increasing
project financing at the expense of
institutional financing in Bulgaria is
accompanied by a increase in the
amount of public funds for science.
The NSF budget for 2008 was 60 mil-
lion levs, which is nearly four times
more than the previous year (15.9m
for 2007). The aim for the R&D ex-
penses as a share of the GDP is to in-
crease each year by minimum 0.1 per-
centage point of the GDP, in compari-
son to the prior year’s amount, until
they reach 1% of GDP in 2013. The
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Ficure 43. STRUCTURE OF R&D EXPENDITURE BY INSTITUTIONAL SECTORS

(IN % FOR 2006)
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allocated funds for the NSF for 2009
are 100 million levs. In 2008, the ratio
between institutional and program
financing reached 35 to 65% (having
been at 90 to 10 in 2004).

In Bulgaria, scientific research is con-
ducted predominantly by public sci-
entific organizations: the Bulgarian
Academy of Sciences, the Academy
of Agriculture and the universities.
Their funding, for the most part, is
institutional. Project financing as a
share of these structures’ resources is
still insufficient. Despite the diversity

Enterprises, 30.60

Higher education, 0.67

of research organizations and univer-
sities across the country, the funds
allocated on a competitive basis
through the NSF tend to be absorbed
by few scientific organizations. These
entities successfully combine differ-
ent sources of financing, both public
and private, on different levels — na-
tional, regional and European. The
number of private structures con-
ducting research is still small and
those who use or demand scientific
services are only a few.
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National Innovation
Fund (NIF)

The National Innovation Fund has
been created in pursuance of the
Innovation Strategy of the Republic
of Bulgaria. Potential beneficiaries
of the its financial support are all
manufacturing companies which up-
grade their product and technologi-
cal structures and seek to strengthen
and expand their existing market po-
sitions as well as enter new markets.
320 contracts were signed in the first
four competition sessions in 2005.
The negotiated subsidy amounts to
more than 48 million levs. The NIF
regulations require businesses to co-
finance 50% of the total cost of the
approved projects. This resulted in
the Fund’s support of investments of
about 100 million levs for innovative
activity.

NIF’s fifth competition session is sub-
ject to the alterations in the compe-
tition rules introduced in April 2008,
the most important of which are:
= The extra funding for small enter-
prises added to the basic inten-
sity of 50% support for scientific
and applied research projects
reaches 20%, rising from 10% in
the previous sessions.
= Within the technical-economic
research areas two task types
were introduced: industrial de-
velopment and experimental de-
velopment.
« Support for testing should in-
crease from 50% to 75% for SMEs
and to 65% for big enterprises.

The firms’ growing interest in the
competitions launched under ‘Op-
erational Program Development of
the Competitiveness of the Bulgar-
ian Economy’, as well as the ill-timed
notification on the part of the Bul-
garian Small and Medium Enterprises
Promotion Agency (BSMEPA) about
the methods of drawing up the fi-
nancial reports, resulted in the de-
clining number of submitted projects
in 2008 (123 projects participated,

Ficure 44. STRUCTURE OF R&D EXPENDITURE BY ECONOMIC ELEMENTS
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The National Science Fund works on 16 competition schemes. 1,050 project
proposals were submitted during the open procedures in 2008 (20% more
compared to 2007), the applicants being the higher education schools, the
institutes of the Bulgarian Academy of Sciences, non-profit-making organiza-
tions and companies. The forecasted average cost of the projects submitted
in 2008 is around 200,000 levs. For the first time in 2008 a competition for
centers of excellence was announced which aims to pool the research infra-
structure and concentrate scientific potential in several big research institu-
tions. Another development in the Fund’s work is the first ever competition
for integrated university research units for conducting complex activities,
e.g. research, training, technological advancement and innovation activities.
In 2008, there was a strong emphasis on human resource development in
the research field. Six competitions were launched, all targeted at support-
ing young and proven scientists’ career and qualifications in science. A new
2008 development is the ”Ideas” competition which supports fundamental
research and allows the stimulation of innovative and original research creat-
ing new opportunities for developing a given scientific field.

Source: Ministry of Education and Science.

i.e. 26.8% fewer than in 2007). 30
projects dropped out due to adminis-
trative noncompliance while another
32 projects dropped out due to dis-
crepancies between the team capac-
ity and the eligibility of the project
idea. 61 projects scored more than
60 points (out of a 100) and were
invited to sign contracts for financ-
ing by the Fund. Out of these 49 are
in priority areas and are allocated as
follows:

= Information and Communication

Technology (ICT) — 21 projects
= Instrument-building — 4 projects

Biotechnology, Pharmacy, Chem-
istry — 12 projects

New materials and Nanotechnol-
ogies — 6 projects

Eco Technologies and Waste Treat-
ment — 3 projects

Energy-saving Technologies and
Renewable Energy Sources — 3
projects

The approved subsidies for these
projects amount to 12.3 million levs
which is 58.6% less than the year
before. The average subsidy for one
project is 201,600 levs, which is 23%



more compared to 2007, and is main-
ly due to the increased aid intensity
supplements.

The National Innovation Fund was
pronounced by the European Com-

mission to be one of the forty "good
practices” for 2006 as an example
of the state administration’s sup-
port for enterprises. In the European
Commission’s Small Business Act of
June 2008, NIF is pointed out as a

Bulgaria in the European Research Area

good practice to support SMES’ in-
novations and is the only Bulgarian
project mentioned.*

The accession of Bulgaria to the Framework Programs of the EC practically broke the existing implementation frame
of research programs and opened new opportunities to work on scientific projects. It increased access to modern sci-
entific equipment and transfer of knowledge, experience and intellectual potential. The framework programs ensure
the establishing of science as a basis for boosting competitiveness. They are used as a basic instrument for building the
European Research Area and are in essence a method of managing scientific research.

Bulgaria has gained experience with
its participation in three framework
programs: the Fifth, Sixth and the
currently, the Seventh.

Fifth Framework Program
(FP5)

Bulgaria’s profile in FP5 is character-
ized by the following:

< Participation in 254 funded
projects with a €22-million con-
tribution on the part of the EC;

= Highest project activity under the
Sustainable Development Pro-
gram, ICT, and Human Resources
and Mobility Programs. A compar-
atively small number of projects
have been submitted under hori-
zontal programs like Innovations
and International Activity;

« Balanced participation by institu-
tional types. The Bulgarian Acad-
emy of Sciences has 90 financed
projects, the higher education
institutions have 80, and the pri-
vate sector has 84 projects.

Sixth Framework Program
(FP6)

FP6 aims to accomplish the tasks de-
fined in Article 169 of the EC Treaty

Ficure 45. PROJECTS WITH BULGARIAN PARTICIPATION IN FP5 (NUMBER)
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signed in Amsterdam. It presumes
the strengthening of the scientific-
technological base of the Commu-
nity economy and promotes modern
scientific and technological research
targeted at achieving competitive
scientific products on the interna-
tional market.

Being the chief instrument of build-
ing a European research area, the
program is characterized by the fol-
lowing features:
- Concentrating the scientific ef-
forts into a small number of stra-
tegic thematic fields;

“ *Think Small First” Small Business Act in Europe, Brussels, June25, 2008, 1P/08/1003.
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= Building a critical mass of research
potential;

« Simplifying the assessment pro-
cedure.

The FP is built on three main blocks
with specific measures:

Block One — the Community’s stra-
tegically oriented research and its in-
tegration through activities in seven
priority areas: genomics, information
and communication technologies,
nanotechnologies and nano-materi-
als, sustainable economic growth,
aeronautics and space, food quality,
civil society and governance.

Block Two — Structuring the Europe-
an research space through activities
in the fields of innovations, mobility
of the potential scientific personnel,
unique scientific infrastructure, soci-
ety and science.

Block Three — Strengthening the foun-
dations of the European research area
through coordination and supplemen-
tary activities in the area of scientific
research under scientific programs
(national and transnational) and com-
plimentary measures.

Universities and scientific units, SMEs,
big companies, as well as non-profit
organizations have access to the pro-
gram. The activities involve not only
research but also the dissemination
of knowledge, analysis of the eco-
nomic and social effectiveness fol-
lowing their implementation, includ-
ing evaluation of the success factors.

Bulgaria took part in 341 projects with
451 Bulgarian entrants in the Sixth
Framework Program. €39,320,355 has
been received in the form of research
project funding (with membership fees
of €17 million for the same period).

The analysis of Bulgaria’s participa-
tion in FP6 outlines the following
trends:
« After officially joining the pro-
gram, substantial growth in the

Ficure 46. BULGARIA'S PARTICIPATION IN FP6 BY PRIORITY AREA
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amount of attracted funds was
observed through the years (the
participation fee is fully reim-
bursed).

= According to attracted financial
resources, the distribution among
the different institutions is com-
paratively balanced according
to types of participating institu-
tions: Bulgarian Academy of Sci-
ences — 156 entries (a little over
€15,000,000), universities — 123
projects (alittle over €13,000,000),
industries — 58 projects (approx.
€6,000,000), other organizations
(including the National Center

for Agrarian Studies, non-govern-
mental sector, state institutions,
municipalities) — 114 projects (over
€7,000,000).

Participation in the various the-
matic priorities is also balanced.
The ICT field stands out as es-
pecially successful, with consid-
erable quality potential, within
which companies register the
greatest number of successful
projects. University and scien-
tific structures perform well in
“Environment and Sustainable
Growth” and ”Food Quality and
Safety” thematic priorities.



With respect to participation and the
funding received under FP6, a severe
imbalance is observed on a regional
level. Nearly 86% of all FP6 projects
with Bulgarian coordination or par-
ticipation (€27 million financing) are
concentrated in the Southwest plan-
ning region.

Seventh Framework Program
(FP7)

The EU Seventh Framework Program
for research, technological develop-
ment and demonstration activities
promotes advanced scientific re-
search in emerging areas of knowl-
edge. This program is a means of
promoting the involvement of sci-
ence policy with the other Commu-
nity policies such as employment,
regional development, competitive-
ness and innovations in order to guar-
antee complementarity and synergy
between them. The program is ori-
ented toward building an integrated
European research area and achiev-
ing lasting and sustainable economic
growth, an objective realized within
four specific sub-programs:
= Cooperation — conducting scien-
tific research in priority areas;
= Ideas — research in new and/or
emerging areas;
= People — human resource devel-
opment;
- Capacities — building scientific
potential in Europe.

The results from Bulgaria’s partici-
pation in the first call for proposals
session and the subsequent schemes
can be summed up as follows:
= 950 participants from Bulgaria in
about 350 submitted projects;
= Participation of Bulgarian organi-
zations in 104 projects approved
for financing worth over €16 mil-
lion. The financed projects of the
research organizations (of which
3 projects are for the Academy
of Agriculture and 35 for the
Bulgarian Academy of Sciences)
amount to €4.5 million in total.

Ficure 47. BULGARIAN PARTICIPATION IN THE SUBPROGRAMS OF FP7,
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The private sector participates
with 32 projects worth approx.
€5.2 million;

= According to preliminary data,
at the end of 2008 the received
funds exceeded €25 million for
successful Bulgarian participa-
tion in 180 projects under FP7;

= Significant presence of the private
sector including firms, specialized
associations and non-governmen-
tal organizations, which is highly
appreciated by the European Com-
mission;

= Good presence in the thematic
areas of "Information and Com-
munication Technologies”, ”So-
cial Sciences and Humanities”,
and “Energy and Health”.

From the analysis of Bulgaria’s par-
ticipation in FP7, certain negative
trends can be traced in comparison
to the previous program schemes,
with the stipulation that these con-
clusions are based on initial data in-
sufficient for a quality evaluation of
the country’s performance.

What stands out is the very low par-
ticipation percentage and minimal
success of the human resource devel-
opment programs. Possible reasons
are include impeded access to the

”Ideas” program, the high admission
criteria (especially for established
scientists), the insufficient number
of young people taking an interest
in scientific careers and develop-
ment, the small number of project
proposals put forth by Bulgaria for a
great part of the "People” program
schemes and the lack of appropriate
infrastructure to attract foreign re-
searchers on medium-term visits. Up
to now, there has been a relatively
good representation in two scientific
areas which are part of the "Coop-
eration” subprogram — Information
and Communication Technologies
(ICT) and Health.

Although the balance of active and ef-
fective participation is kept between
universities and horizontal scientific
organizations, a new element is the
fast penetration of institutions out-
side the public research sector: SMEs,
non-governmental organizations and
regional and local authorities. This
has been recognized as a positive
trend by the European Commission,
yet a major problem in from the point
of view of Bulgaria remains the practi-
cal absence of new participants from
public scientific institutions seeking
to attract new financial resources to
fund their research activity.
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The parallel between the partici-
pants in FP6 and the first calls under
FP7 shows a similarity regarding the
participating and the financed insti-
tutions. Particularly active have been
7 institutes of the Bulgarian Acad-
emy of Sciences, 4 universities and
2 institutes of the Agricultural Acad-
emy. Possible reasons for the specific
nature of the Bulgarian participation
can be sought along several lines:
The enlarged thematic areas and
the interdisciplinarity of FP7 are
not being utilized. A good prac-
tice of many member states is
the binding of strictly scientific
themes such as research in the
area of the environment or nan-
otechnologies, with the horizon-
tal program ”Science in Society”.
Unconventional collaboration be-
tween institutions is not being
created, such as scientific teams
from very different scientific
fields like ICT and health, or nan-
otechnologies and social studies.
Contacts and cooperation with
associated countries and third
parties are not exploited inten-
sively enough.
The program components and
administrative rules are not well
known.

Along with the launch of FP7, the
Ministry of Education and Science
implemented two specific instru-
ments for supporting the Bulgarian
participation in FP7. Unfortunately,
these schemes are not used effec-
tively. On average, 30 proposals are
presented annually originating from
the calls for support for the develop-
ment of project proposals for FP7. In
addition, specific activities for build-
ing international consortiums are
contemplated through the compe-
tition schemes of the Scientific Re-
search Fund:

Further actions for utilizing the re-

sults to prepare scientific projects

under FP7 could be envisaged

with bilateral cooperation.

Using resources to build net-

works with foreign partners could

68
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be promoted within the thematic
competitions and those targeted
at aiding research in state-run
higher education institutions.

EU Framework Program
for Competitiveness
and Innovation

This program is a new instrument of
the EU for promoting innovations and
entrepreneurship in order to encour-
age the competitiveness of European
enterprises. The SMEs are the chief
target group of the program. The pro-
gram supports innovative activities,
including eco-innovations, facilitates
the access to funding and provides
services in support of businesses in
the European regions. The wider use
of information and communication
technologies is promoted, as well as

the development of the information
society. The activities also aim at in-
creasing the use of renewable energy
sources and energy efficiency. The FP
consists of three programs: “Entre-
preneurship and Innovations”, "ICT
Policy Support”, and ”Intelligent Ener-
gy — Europe II” (IEE-II), and its imple-
mentation period is 2007-2013. With
the financial support of the EU Frame-
work Program "Competitiveness and
Innovations” operates the Enterprise
Europe Network — Bulgaria, which is
an integrated information-consulting
network in support of businesses.*

New Instruments of the Min-
istry of Economy
and Energy

The Ministry of Economy and Energy
(MEE) and the United Nations Devel-

“ The network includes as full partners the Applied Research and Communications Fund (coordinator), Bulgarian
Industrial Association (BIA), Centre for Innovations — Bulgarian Academy of Sciences (BAS), Business Information
and Consulting Center (BICC)- Sandanski, Business Support Center for SMEs — Rousse, Chamber of Commerce and
Industry (CCI) — Dobrich, CCl - Yambol, CCI - Stara Zagora, CCl — Vratsa, CCl — Plovdiv, GIS Transfer Center, Bulgarian

Chamber of Commerce and Industry (BCCl) — Sofia.



opment Program (UNDP) announced
a national program for promoting
innovation activity of young people
in Bulgaria known as the TECHNOS-
TART Project. Under this program,
undergraduate students or those
who graduated in 2008 aged up to
29 and having no registered firms in
their name can apply for grants. On
the basis of approved business plans,
the young people receive grants of
20,000 levs with mandatory co-fi-
nancing on the part of the entrepre-
neurs-to-be amounting to 10%.

MEE also launched a support scheme
for transferring knowledge to enter-
prises (voucher scheme) aiming at
providing enterprises with techno-
logical knowledge from universities
and scientific organizations ("knowl-
edge providers”) for the purpose of
stimulating the science-business rela-
tionship. Projects oriented towards
solving problems of an applied nature
by obtaining new knowledge, qualify
for funding under this scheme. The
scheme only finances the costs for
consulting services rendered by the
knowledge provider to the benefici-
ary enterprise. After closing the evalu-
ation procedure for the applications,
the initial list included 80 qualified
applicants. The scheme’s budget for
2008 was 1 million levs.

OP Competitiveness

Operational Program ”Development
of the Competitiveness of the Bulgar-
ian Economy 2007-2013” is funded by
the European Regional Development
Fund (ERDF) and by the national
budget. The amount of public funds
available is €1.1 billion.*?

The budget for the next four open
procedures is directly oriented at im-
proving the enterprises’ technological
base and increasing their innovative
activity (introducing innovative prod-
ucts, processes and providing innova-
tive services, meeting internationally
recognized standards, technological
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—&— Received funding

The first contracts with beneficiaries under the open procedures worth a
total of €66.5 million which were announced in October 2007, are for provid-
ing SMEs with grants under the following procedures:

= Technological modernization in the enterprises — 131 approved project

proposals out of 306 submitted;

= Complying with internationally recognized standards — out of the 291
submitted project proposals 181 have been approved.

Source: Ministry of Economy and Energy.

modernization in SMEs and large en-
terprises). It increased by 88,012,350
levs and has reached 272,838,283
levs.

The difficulties in ensuring the fi-
nancing of work on the contracted
projects (providing the necessary co-
financing, the non-eligibility of VAT
expenses and the delays of grant
payments during project implemen-
tation) forced the Managing Author-
ity of OP Competitiveness, banks and
leasing companies in the country to
take a joint approach. The frame-
work agreements signed with the

banks aim to aid the implementation
of the firms’ investment projects by
providing ad hoc investment credits
at preferential interest rates and an
accelerated funding approval pro-
cedure conforming to the require-
ments of OP Competitiveness. The
banks have already opened special
lines of credit conforming to the
Framework agreement rules in re-
sponse to the specific needs of inno-
vative enterprises. These include the
increased risk in financing innovative
projects, slow returns on introducing
a new product or start-ups, as well
as a necessary co-financing of the

“ 0P "Development of the Competitiveness of the Bulgarian Economy 2007-2013", http://www.eufunds.bg/,

http://www.opcompetitiveness.bg/bg/index.html

% In 2008, 23 commercial banks entered into an agreement to extend credits for projects financed under OP Com-

petitiveness.
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work on European programs and on
the National Innovation Fund.*?

In spite of the measures taken, firms
are still submitting few project pro-
posals, which is the result of a lack of
sufficient information and training
seminars about project preparation
and implementation under EU Pro-
grams. The cumbersome procedure
for payment approvals also needs to
be added to this list, as well as the
delayed cash transfers to the recipi-
ents’ bank accounts, which extreme-
ly impedes the activity of the smaller
firms having no available spare re-

source to finance the initial phase of
the projects.**

OP Human Resources Devel-
opment

The European Social Fund (ESF) sup-
ports the development of human
potential in Bulgaria through the "Hu-
man Resources Development” Opera-
tional Program®. After the first call
under BGO051P0001/07/3.3-02 De-
velopment Support for PhD students,
post-doctoral students, post-gradu-
ate students and young scientists” in
2007, 20 projects were approved.

Private Financing of Innovation

Public funds continue to be the main source of funding for research and in-
novation in Bulgaria. Business’ share of support for research and innovation
projects is insignificant, which places Bulgaria at the bottom of EU member

states ranking by the indicator.

Financing of Innovation
Projects by Businesses

The survey of the innovation activity
of enterprises in Bulgaria conducted
by the Applied Research and Com-
munications Foundation in the last
quarter of 2008 encompassed 1,004
businesses, 428 of which (42.6%) an-
swered the question about the main
sources of financing the companies’
innovation projects. The enterprises
ranked the significance of the vari-
ous sources of financing of innova-
tion as follows:
1.Their own funds — 61.2% of the
respondents rely on their own
means to implement innovation
projects, which could, to some
extent, be explained with the
fact that company innovations
(according to the answers of 248
businesses) are mostly developed
by their employees.

2.Bank loans — 29.2% of the re-
spondents point to bank financ-
ing as the second major source.
As the bank products tailored
to support businesses to oper-
ate with the instruments of the
Structural Funds are relatively
new, the answers apparently re-
fer to the traditional investment
crediting by banks.

3.Financing from European pro-
grams (3.7%) and specialized
national funds (3.5%) appears
as the third major source, al-
though its share is insignificant
compared to the own funds and
the bank loans (according to the
respondent 428 businesses).

The second call for project propos-
als under Priority Field 3 included,
”Improving the Quality of Education
in Accordance With the Labor Mar-
ket Needs Toward Building a Knowl-
edge-Based Economy”, a major area
of intervention and ”Strengthening
the Relations between Educational
and Training Institutions, Research
Sector and Businesses” by means of
a grants scheme under BG0O51PO001-
3.3.04 "Development Support for
PhD students, post-doctoral stu-
dents, post-graduate students and
young scientists.” This has now been
completed.

These results to a great extent con-
firm the conclusions of a 2006 sur-
vey by Vitosha Research*® about the
main sources of financing businesses’
innovative activity. For the most part
businesses continue to rely on com-
pany funds for innovation project
funding, regardless of the increas-
ing number of financial instruments
in support of innovations and the
increased amount of funds in 2008
made available through the two na-
tional funds, NIF and NSF, as well as
OP "Competitiveness”.

Likely reasons are the lack of capacity
for preparing proposals and imple-
menting projects, as well as lack of
awareness of the possibilities offered
by the EU programs, the National
Operational Programs and the two
national funds. Considering the low-
tech profile of the Bulgarian economy
as a whole and the primary domestic
market orientation of the businesses,
it could be concluded that innovations
are not yet a strategic priority for the
businesses. Other possible reasons for

“ The projects under operational programs are financed on the principle of reimbursement of approved expenses,
there are no advance payments under the contracts, or if there are any, they are a small percentage of the total

project budget.

% OP “Human Resources Development”, http://ef.mlsp.governmentbg/bg/index.php, http://www.eufunds.bg/

“ Bulgarian Small and Medium-Sized Enterprises and Their Part in the Absorption of EU Structural Funds, analytical

report, July-August 2006.



the firms’ poor participation in the
European and national funds and pro-
grams are both the underdeveloped
consulting services for project prepa-
ration and implementation and the
discouraging participation terms, e.g.
the absence of a financial instrument
for co-financing the Bulgarian partici-
pation in the EU Framework Program
“Competitiveness and Innovations”.
The application of the principle of
reimbursement by the national opera-
tional programs, the delay in payment
in the course of the project, and the
large number of documents filed on
applying, also creates challenges.

Conclusions could be drawn similar
to the above concerning the hold-
ing companies and the companies
joined in them from the interviews
held with representatives of holding
companies in the country:
Due to the world financial cri-
sis the projects with innovative
orientation have been ‘frozen’.
Even applying for projects using
the national funds and opera-
tional programs is not an attrac-
tive prospect for implementing
innovative projects in 2009.
The options offered through
the operational programs, spe-
cifically OP Competitiveness, are
known comparatively well. The
main problem appears to be the
absence of capacity to work with
the instruments of the Structural
Funds — there are no specialized
teams that can prepare and im-
plement projects.
The opportunities provided by
the programs at the EU level
(Framework Program for Com-
petitiveness and Innovations, FP7
for Scientific Research and Tech-
nological development, etc.) are
practically not known.

Equity Financing

One of the affordable options in de-
veloped economies concerning the fi-
nancing of innovative businesses and

Box 10.

VENTURE CAPITAL THE BULGARIAN PRACTICE

”Advance Equity Holding AD” is one of the first Bulgarian company for eq-
uity financing analogous to the venture capital funds popular in the US and
Western Europe. So far the company has invested in seven private companies
in the following basic business areas: High Technologies (a System for Mo-
bile Payments and Providing Internet services), Power Engineering (Renew-
able Energy Sources, Energy Efficiency and Compressed Natural Gas Deliver-
ies), Farming (Cultivation of Agricultural Lands), Real Estate (Development
of Industrial, Commercial and Logistic Areas).

Source: Applied Research and Communications Fund.

the introduction of modern technolo-
gies in existing enterprises are venture
capital/private equity funds. A large
number of successful companies have
sprung into existence thanks to the
support of equity investment funds.
No fewer are those that have signifi-
cantly improved their cost effective-
ness as a result of a new technology
or rationalization applied by manag-
ing to attract an investor.

The absence of high equity investment
activity in Bulgaria is the result of sev-
eral circumstances. First, there is the
lack of fiscal incentives for the finan-
cial investors supporting innovative
business start-ups. Because of their
specific nature, the investments in
new technologies, especially in newly
set up companies, have a longer peri-
od of return and sometimes even fail.
The opportunity for investors to use
tax concessions, as well as receiving
state guarantees for loans needed to
finance innovative businesses are just
part of the incentive instruments.

Second, yet equally important, is the
absence of special legislation regulat-
ing the creation of Bulgarian equity
investment funds. It is needed to reg-
ulate matters of principle concerning
the raising of capital in specialized
pools (Funds) with clear criteria for its
investment and return after a certain
period of time (10-12 years). Those
investing their capital in similar funds
would also normally enjoy tax relief
for the period of their investment.
Typical investors are the owners of a
long-term resource. Among those are

pension funds and insurance compa-
nies. In Bulgaria, the legislation regu-
lating the operation of pension funds
and the insurance companies does
not allow investments in instruments
which do not bring fixed profitabil-
ity or are not traded on a regulated
market.

Currently, several foreign equity in-
vestment funds operate in Bulgaria.
However, they focus on existing local
medium-sized and large enterprises
offering potential opportunities for
financing in exchange for a share of
the ownership. There is no typical
venture capital fund among these
funds which could invest in emerging
or inexperienced companies develop-
ing an innovative business. In a global
financial crisis the interest of other eq-
uity investors in the local market will
certainly be limited, whereas the en-
trance of a venture capital fund into
concrete projects in Bulgaria is not
likely to happen. At the same time,
Bulgarian pension funds constantly
accumulate new resources when the
alternatives to their investment in
financial instruments traded in the
stock exchange or in bank deposits
are far from attractive or profitable.
Ensuring, through a series of legisla-
tive changes, the conditions for creat-
ing local companies specializing in eq-
uity financing of innovative business
projects and whose investment capi-
tal would be secured through clear
regulations about the participation
of Bulgarian institutional investors,
seems a very real and completely jus-
tified alternative.
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Prospects

The JEREMIE* Initiative

The measures supporting technologi-
cal business start-ups are a priority of
the innovation policy, not only at the
EU level, but also at regional and na-
tional levels. A number of countries,
including Bulgaria, still encounter dif-
ficulties in attaining that objective.
Starting innovative SMEs is a seri-
ous problem, mostly because of the
absence of sustainable processes of
transferring technologies and know-
how within the R&D institutions
(universities, academies), poor en-
trepreneurial activity and difficulties
in evaluating financial and business
partners. The international practice
shows that a starting point for cre-
ating an effective culture for knowl-
edge exploitation and successful in-
novation project financing through
venture capital, is the development
and implementation of supportive
measures for entrepreneurs before
their business starts.

Priority Axis 3 "Financial Resources for
Development of Enterprises” from OP
”Competitiveness” is aimed at devel-
oping special financial instruments for
stimulating the SMEs’ investment ac-
tivity and entrepreneurship. The fore-
seen interventions would offer new
opportunities for SMEs to access ven-
ture capital in financial niches where
there is no conventional bank financ-
ing or where it is insufficient.

The activities under this priority axis
are structured in two areas of im-
pact due to the different funding
method:
Improving the access to financ-
ing micro, small and medium
enterprises by utilizing the instru-
ments for financial engineering,
mainly through revolving funds.
The instruments for financial en-
gineering shall be implemented
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through the establishment of a
Holding Fund according to Arti-
cle 44 of Regulation 1083/2006.
The European Investment Fund
will be performing the function
of Manager of the Holding Fund
within the JEREMIE initiative.
Support for creating or expand-
ing the activity of networks of
business angels in Bulgaria by
making grants available.

The JEREMIE® Initiative is an initiative
of European Commission’s Directo-
rate General for Regional Policy (DG
Regio) and the EIB Group (the Euro-
pean Investment Fund and the Eu-
ropean Investment Bank), aiming at
improving the financing for SMEs.

The resources for JEREMIE are pro-
vided by the EU Structural Funds for
the program period 2007-2013, while
the funds are granted by the Europe-
an Commission to the member states
and their regions. The national and
regional authorities of the member
states can apply for entry, and they
are the ones who make decisions on
the JEREMIE terms and conditions,
e.g. the investment strategy and the
financial instruments associated with
it, the volume of available funds or
the choice of the financial institution
managing the JEREMIE activities. The
funds envisaged for the implementa-
tion of JEREMIE in Bulgaria are €200
million to support the activity of net-
works of business angels (I am not fa-
miliar with the term ‘angels’).

Traditionally, money from the EU
Structural funds is spent mostly as
subsidies in the form of one-off pay-
ments on a project basis. The JEREMIE

initiative provides new opportunities
to the member states and regions for
investment and reinvestment of mon-
ey from the EU Structural Funds with
the utilization of a set of financial
tools instead of grant schemes. JERE-
MIE’s financial instruments are based
on the expertise of the EIB Group
in financing SMEs, particularly with
respect to the guarantees, venture
capital, securitization*® and crediting.
JEREMIE’s financial products work on
a market basis by stimulating the in-
volvement of both private and public
financial institutions, which is of key
importance. The JEREMIE funds are
not granted directly to the small and
medium enterprises (SMEs).

Bulgarian Development Bank

The Bulgarian Development Bank was
established following the adoption of
a special law by the National Assembly
in April 2008. The financial institution
is a successor of the Encouragement
Bank. The mission of the Bulgarian De-
velopment Bank is to support the de-
velopment of the Bulgarian economy
by promoting export and supporting
the implementation of the economic
policy of the government in terms of
micro, small and medium-sized en-
terprises. To implement its goals and
tasks, the Bulgarian Development
Bank has established a bank group of
its own which includes the Bulgarian
Development Bank (BDB), the Na-
tional Guarantee Fund (NGF) and the
Capital Investment Fund (CIF).

The operation of the Bulgarian De-
velopment Bank and its bank group
is regulated by the Bulgarian Devel-
opment Bank Act. The basic activities
of BDB and the structures associated
with it are:
1.Pre-export direct and indirect fi-
nancing of Bulgarian micro, small

“OP “Development of the Competitiveness of the Bulgarian Economy 2007-2013", http://www.eufunds.bg/,

http://www.opcompetitiveness.bg/bg/index.html

“ Joint European Resources for Micro to Medium Enterprises, JEREMIE.

*  Converting credits and other assets into liquid securities.



and medium-sized enterprises
geared toward their export trans-
actions;

2.Guarantees through the estab-
lishment of a National Guarantee
Fund and support for launching
and development of the activity
of micro, small and medium-sized
enterprises in the country;

3.Long term investment financing
which the bank will perform di-
rectly or through the commercial
banks in Bulgaria;

4.Risk capital financing, which will
be geared towards small and me-
dium-sized enterprises registered
in Bulgaria with a proven poten-
tial for development, are in good
financial condition and have a
stable, but not dominant, pres-
ence on the market;

5. Attracting and management of me-
dium and long-term local and for-
eign resources and grants intended
for economic development.

National Guarantee Fund

The National Guarantee Fund was
established in August 2008 as a sub-
sidiary to the Bulgarian Development
Bank. The guarantees issued by the
Fund and by the BDB will support all
micro, small and medium-sized en-
terprises registered in the Republic
of Bulgaria that meeting the criteria
of the Act on SMEs. The Fund will
guarantee up to 50% of the loans to
SMEs. The maximum amount of the
guarantees to be used by one SME
or group of related parties is up to
10% of the capital of the National
Guarantee Fund and not more than
€1,500,000, which will ensure com-
pliance with the EU provisions for

maximum allowable state aid (the
”De minimis” rule).

The term of the guarantee and the
loan will be equal and the maximum
term of the guarantee which is 10
years.

”National Guarantee Fund EAD”
will grant individual guarantees to
SMEs — clients of commercial banks,
as well as portfolio guarantees with
which it will share the commercial
banks’ risk on extending credit to mi-
cro, small and medium-sized enter-
prises All of this is happening under
maximally simplified rules and proce-
dures.

Capital Investment Fund

The Capital Investment Fund is a sub-
sidiary of the Bulgarian Development
Bank. Its establishment is projected
for 2009. Its function will be to aid
the development of Bulgarian small
and medium-sized businesses by pro-
viding venture capital. The capital in-
vestment activity of the Fund will be
governed by the bank priorities and
will include:
Participation in the capital of
small and medium-sized enter-
prises;
Provision of consultancy services
regarding capital structure of lo-
cal small and medium-sized en-
terprises, consultations and serv-
ices related to transformation of
enterprises;
Investment advice;
Advice related to the manage-
ment of pools of securities of Bul-
garian small and medium-sized
enterprises.

Following Bulgaria’s accession to the
EU, the number of financial instru-
ments in support of research and in-
novations increased and public funds
provided by the two national funds
and OP Competitiveness grew sub-
stantially. At the same time a great
number of businesses continue to rely
on their own funds and investment
credits for the financing of innovation
projects, which means that the finan-
cial support from the national funds
and programs has not been recog-
nized as an alternative to own-fund-
ing sources and bank crediting.

The negative trend continued in
2008 —an upside down structure
of the expenditures for science and
innovations which show the pre-
dominance of public financing and
an insignificant amount of expendi-
ture on the part of businesses. The
universities and research institutes
continue to be the main participants
in the EU programs for science and
innovations. Practically, Bulgarian
businesses are not aware of the ad-
vantages of participation in the Eu-
ropean programs and funds, and
therefore do not utilize them fully.

In order to increase the involvement
of businesses in national and Euro-
pean funds and programs, there has
to be a focus on capacity-building
measures, the development of qual-
ity consulting services and a simplifi-
cation of the application procedures
(e.g. applying online to operational
programs both for the EU Frame-
work and Operational Programs,
with signed and sealed documents
to be required only on approval of
a certain project and when starting
negotiations).
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4. Human Capital for Innovation

Human capital for innovation includes the accumulated knowledge and skills
to create, transfer and implement new technological solutions. It is expressed
through the quantity and quality of the educational product and employ-
ment in some specific sectors such as research and development, entrepre-
neurship and high-tech and medium-tech sectors. Human capital for inno-
vation is related to the overall condition of the secondary and university
education system which is supplemented by lifelong learning. Human capital
determines the long-term capacity of the national innovation system but it
is influenced by the current potentialities and restrictions which it creates.
This makes it an important target of the national policy for innovation-based
economic growth.

The crisis in the financial and real sector and the deepening worldwide reces-
sion has changed corporate plans towards restraining from expansion and
has resulted in investment contractions. The sources of competitive advan-
tages sought are mainly a result of cutting production costs rather than of
pursuing diversification. The need to survive has shortened the horizon of
planning, and the pursuit of higher effectiveness has become a driving force
when managing a firm’s resources.

There is a deepening of the negative effects of population ageing and brain
drain which is extremely important for the European countries, including Bul-
garia. The expected changes are connected with the decrease in the number
of newly-opened workplaces, limitation of the funds for raising qualifications
and developing professional skills and the change in the workforce ratio on
the labor market.
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Research Career, R&D and High-Tech Employment

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

Training of Scientists

The PhD degree is the last stage in
students’ education and can be re-
garded as the first step in their re-
search career. The PhD programs re-
quire doing original research based
on acquired modern knowledge in
the respective sphere. In this sense,
the number of PhD students is an in-
dication of affinity to research work
and a declared interest in a future
professional realization in the sphere
of science and technology.

There are several reasons for the de-
crease in the number of PhD students
in Bulgaria in the last couple of years.
One of them is connected with the
relatively rapid growth of the Bul-
garian economy, the increasing eco-
nomic activity, and, consequently the
greater opportunities for a career of
university graduates. Another reason
is connected with measures under-
taken to improve the quality of the
educational product, including the
PhD courses. The requirement intro-
duced for covering the costs of educa-
tion and dissertation defense by PhD
students beyond the 3-year period
provided by the law, discontinued
the trend of applying for a PhD study
solely as an alternative to entering
the labor market.

During the 2008/2009 academic year
the number of vacancies for PhD
students in universities and research
organizations has increased by 46%
compared to the 2007/2008 aca-
demic year and reached 1,403 (1,049
full-time students and 354 extramu-
ral students).>® The PhD scholarships
nearly doubled — from 250 levs to

Ficure 50. NUMBER OF PhD STUDENTS IN UNIVERSITIES AND
RESEARCH INSTITUTES
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450 levs with a premium of 1,000
levs when the PhD paper is defended
within a year after submission. In 2007
and 2008, two calls were held under
the Operational Program ”"Human Re-
sources Development” grant scheme
of "Support for the development of
PhD students, post-PhD students,
post-graduate students and young
scientists” with a budget 3.912 million
levs for the first year and 9.779 million
levs for the second year respectively.

nological development, and at the
same time to train specialists for the
R&D business sector.

There is not enough differentiation
in Bulgaria regarding the positions
held and the remuneration received
between university graduate special-
ists and PhD specialists. According
to the data from the INA-3 survey
in 2008 only 2.8% of the companies
surveyed have personnel with PhD
degrees. The lack of proper motiva-
tion undermines the efforts of uni-
versities to make the tertiary stage
of higher education more attractive.
When carrying out its innovation pol-
icy, Bulgaria needs to support the ef-
forts of the European countries orient-
ed towards mobilization of the most

The financial stimulus is undoubtedly
a necessary step for increasing the
attractiveness of PhD study. In order
to attract the attention of young re-
searchers, however, including those
who have received their higher edu-
cation abroad, the Bulgarian univer-
sities have to offer diversified multi-
disciplinary programs, reflecting the
modern trends of scientific and tech-

** Report on the activity of the Ministry of Education
and Science, September 2005-August 2008.



prepared and qualified part of the
workforce, with the highest contribu-
tion to creation and dissemination of
technological knowledge — the PhD
students in the scientific and techno-
logical spheres of education.

The share of PhD students in the sci-
entific-technological spheres of edu-
cation in 2006 doubled compared to
the level of 2000, and in this way Bul-
garia managed to outstrip half of the
new EU member states. The meas-
ures for increasing the attractiveness
and quality of PhD study, supported
by the government, make it possible
for this trend to be preserved in the
coming years.

The international mobility of PhD stu-
dents is an indicator of internationali-
zation of both higher education and
the research system of a given coun-
try. It shows the degree of attractive-
ness of research programs offered
and in certain cases opportunities for
career growth of young researchers
in the host country. During their edu-
cation PhD students participate in re-
search activities and thus contribute
to the development of the research
system. When they return they can
apply their competences to solve cer-
tain research and business problems
and become an important element of
the international research network.

The most attractive research pro-
grams and terms for doing research
are offered in Switzerland and the
United Kingdom where the share of
foreign PhD students educated by lo-
cal universities is 40%. They are fol-
lowed by Canada, Belgium and the
US where foreign PhD students range
between 20% and 35%. In absolute
figures the leading country is the
US (79,000 foreign PhD students in
2001), followed by United Kingdom
(35,000 PhD students in 2004).
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Staff Employed in the Field of
Science and Technology

Human resources in science and
technology (HRST)%? constitute the

category of workforce which is most
actively involved in implementing
technological innovations and in-
cludes groups within the framework
of general employment with the

* Scientific-technological spheres of education in compliance with the International Standard Classification of Education (ISCED97) are: Natural Sciences (ISCED42); Physical Sciences
(ISCED44); Mathematical Sciences and Statistics (ISCED46); Informatics (ISCED48); Technical and Engineering Sciences (ISCED52); Production and Processing Sciences; (ISCED54);

Architecture and Construction (ISCED58).

%2 The human resources in science and technology are measured according to the definition given in the Canberra Manual and include both people who have successfully finished
higher education in science and technology and people without higher education qualification, but doing jobs which require such qualification.
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highest education and most devel-
oped professional skills. According to
the definition of the National Classifi-
cation of Occupations and Positions
(International Standard Classification
of Occupations, ISCO) this includes
staff of class 2 ”Analytical specialists”
and class 3 “Technicians and other
associate specialists” categories
which are regarded as a source of
potential innovation activity and a
base for building knowledge-based
economies. In 2007, more than 1/3
of the workforce in the EU member
states (39.25%) was employed in sci-
ence and technology — a result of a
permanent trend of growth in the
last few years.

Bulgaria does not mirror this posi-
tive trend of change of the share of
people employed in science and tech-
nology within general employment
which is characteristic of the average
European levels and, practically, of all
member states. The value of the indi-
cator from 30.83% for 2007 increased
by less than 4% compared to 2000
and is a step backwards from the
level reached during the greater part
of the years of the period studied.
The only countries lagging behind in
the ranking of the member states for
2007 are Romania (22.97%) and Por-
tugal (22.1%), but they show faster
growth, 22.7% and 29.69% respec-
tively which is constant, without the
fluctuations observed in Bulgaria.

It is typical of most European coun-
tries to have a relatively large number
of young people employed in the area
of science and technology, compared
to people employed in other fields
of economic activity. Five countries,
including Bulgaria, are an exception.
The others are Croatia, Romania, Italy
and Slovakia.

The personnel engaged in Research
and Development, together with the
funding of R&D, is one of the two
major incoming flows that define the
potential of the entire system of sci-
ence, technology and innovation and
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which allow it function effectively
and competitively.

Bulgaria’s comparatively low figures
in that indicator (0.56% of the work-
force for 2006, followed only by Ro-
mania) are complemented by an in-
sufficient growth rate of a mere 12%
at a base level, too low compared to
that of Europe.

The people employed in the field of
Research and Development — being a
kind of innovation system input — di-
rectly influence application and pat-
ent activities®. A survey within the
European Union shows that despite
the differentiation regarding the size
and organisation of European econ-
omies, long-term trends show that
large-scale investments in personnel
employed in the field of science and
technology lead to more significant
results at the output end of the in-

novation system. This is manifested
in newly created knowledge and
know-how, including in the form of
protectable intellectual property.

Despite the complex nature of the
processes studied®, the European
countries with the highest innova-
tion activity® report patent activity
results which significantly exceed the
average index of 101.3 (Finland -
223.2; Sweden - 152.0; Switzer-
land —395.0; Austria — 180.0; Luxem-
bourg — 189.0; Denmark — 155.6).

In Bulgaria, the opposite tendency is
observed. The 12.74% increase in the
number of people employed in R&D
between 2002 and 2006 is almost
entirely accounted for by the rise in
general employment (11.09% for the
same period). In this context, the
positive change amounts to a mere
1.49%. The inadequate increase in

% Felix, B., Patents and R&D personnel, Eurostat, Statistics in focus, 107/2008.

* The personnel employed in the R&D field is heterogeneous and comprises categories that do not directly relate
to the research activity carried out; part of the newly created knowledge is deliberately not subject to patent
protection out of security considerations and in order to protect the areas of research interest.

% Share of the people employed in R&D in relation to general employment, as follows: Finland — 3.22; Sweden — 2.12;
Switzerland — 2.12; Austria — 1.98; Luxembourg— 2.59; Denmark — 2.44 with a EU-27 index of 1.45.



the number of employed people in
the field of R&D, in relation to em-
ployment in general, however, does
not lead to a corresponding, even
minor, increase in applicant activity.
The applications for invention pro-
tection in the Bulgarian Patent Office
(BPO) filed by Bulgarian applicants
in 2007 are only two-thirds of the
number of the patent applications in
2002. Of course, the emergence of
an invention is the result of research
activity that does not automatically
stem from hiring highly qualified
personnel. Besides, a patent-acqui-
sition procedure takes time. In this
case, however, the reasons behind
such a disparity should be sought
elsewhere.

The analysis of the institutional
structure of those employed in R&D
provides an explanation for the pe-
culiarities of the Bulgarian innova-
tion system presented here. In the
European countries, the R&D work-
force is predominantly employed in
private businesses and higher edu-
cation sectors. This means that they
are, to a greater degree, exposed to
the influence of the market and are
therefore geared towards produc-
tion and quick return of the money
invested in research.

In Bulgaria nearly 60% of the person-
nel engaged in carrying out scientific
and research activities is in the state
sector — funded by the budget and
complying with primarily institution-
al financing principles and centrally
oriented priorities of scientific and
technological development.

With arelative share of 12.4% of R&D
employment in the business sector in
relation to employment in general
in 2005 (with only Latvia having a
lower share of 9.6%), the companies
in Bulgaria constitute 55.4% of the
patent applications in the European
Patent Office (EPO). Bulgaria has the
highest relative share of R&D special-
ists in the state sector: 58.4% (ac-
cording to the latest statistical data

Ficure 54. R&D PERSONNEL BY SECTORS, EU-27, 2006
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for 2006), a long way ahead of the
next member state — Cyprus, with a
29.3% share.

A further challenge for the national
innovation system and its human re-
sources potential is the so-called ‘fifth
freedom’ of the European Research
Area, which aims at creating an en-
vironment for the free movement
of researchers between the member

states. Regarding the state of the
research equipment in the country
and the financial resources allocated
to R&D, Bulgaria can hardly compete
with the developed economies. This
is why the policy of attracting hu-
man resources in the field of science
and technology needs to be more
focused and comprehensive so as to
prevent further brain drain.
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People Employed
in High-Tech Sectors

Investments in research activity (in-
frastructure, human resources and
projects) find their natural continua-
tion and effect in the development of
high-tech sectors of the economy. Em-
ployment in high- and medium-high-
tech productions and knowledge-
intensive services is indicative of the
implementation of innovation proc-
ess, based on private scientific and
technological basis. This is, in turn, is
precondition for the distribution of
new knowledge and technologies to
traditional production sectors.

Regarding the employment in high-
tech production sectors, Bulgaria
followed the average decrease level
in Europe until 2004. After that the
country marked slight growth. In
2007, the share of people employed
in sectors with high added value
compared to general employment in
the country approached 80% of the
indicator level for EU-27.

The availability of a well-developed
high-tech sector and human resourc-
es employed in R&D becomes signifi-
cant for attracting direct foreign in-
vestments, including the opening of
research units. This could successfully
replace factors that have a temporar-
ily attractive effect on foreign inves-
tors, such as geographical location
and cheap labor. Some of the new
EU member states (the Czech Repub-
lic, Slovakia, Slovenia, and Hungary)
have made successful use of that ap-
proach and enjoy investors’ interest
in various fields.

Knowledge-intensive  services are
oriented to satisfying end custom-
ers’ needs and offer innovative de-
cisions for their corporate clients’
business development. In both cases
they support the distribution of in-
formation and know-how as a basis
for increasing the innovation activ-
ity of national economies and help
(especially in the sphere of IT and

TasLe 13. RESEARCH AND PATENT ACTIVITY

Personnel
engaged in
R&D, 2005:
Au-27
Bulgaria
Patent ap-
plications in
EPO, 2004:
AN-27 52,968 79.6 1.2 15 1.6 0.1 16.0
Bulgaria 17 554 1.6 0.8 - - 42.2

3,047,825 429 131 42.8 11
18,638 12.4 58.4 27.0 2.2

Source: Eurostat, 2009.
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communication technologies) to the
effects achieved by the potential of
social networks.

The reduction in the number of peo-
ple employed in knowledge-intensive
services is a disturbing trend bearing

* High-tech sectors of industry include production of: medical preparations (NACE 24.4); office and electronic
equipment (30), radio-, television and telecommunication equipment (32); aircraft and their engines (35.3). Medium
high-tech sectors of industry include: chemical products (without medical preparations) (24); machines, equipment
and household appliances (29); electrical machines and apparatuses, not classified elsewhere (31); medical, precision
and optical apparatuses and instruments (33); automobiles, trailers, semi-trailers (34); locomotives, diesel trains and
carriages (35.2), motorcycles and bicycles (35.4); vehicles not classified elsewhere (35.5).



in mind the increasing significance of
this sphere of activity on forming the
developed countries’ GDP and the
contribution to the Bulgarian State
Standard. At the same time, this drop
indicates decreasing effectiveness
when spending funds on R&D and ed-
ucation (which are at a very low level).
In European countries, knowledge-in-
tensive services are the economic sec-
tor which is the biggest knowledge
consumer and more than half of the
people employed in knowledge-inten-
sive services are university graduates
in scientific and technological fields.

There is a worldwide growth trend in
employmentin the field of science and
technology in comparison to general
employment in the countries studied
(average annual rate of 2.5% for USA
and 3.3% for EU-15)%". As far as staff
employed in R&D is concerned, re-
searchers have a higher growth rate
than the rest of the categories.

In Bulgaria, the provision of research
and high-tech business with the nec-
essary human resources (number of
employed in relation to structure) is
still a challenge for the educational
system and scientific and innovation
policy. Within this framework, there
should be a place for adequate sup-
porting mechanisms.

Ficure 57. EMPLOYED IN KNOWLEDGE-INTENSIVE SERVICES®

(% OF TOTAL EMPLOYMENT)

35
31.42 31.98
3034 30.89
3218 3245 32.78 32.94
30 —
25
21.18 -~
' 2221 2213 2223 2215 2100 2166
20 |
15
10
2000 2001 2002 2003 2004 2005 2006 2007
—&— EU-27 Bulgaria

Source: Eurostat, 2009.

Bulgaria’s participation in European
programs for researchers’ mobility
provides opportunities for overcom-
ing the imbalance in the provision
and effective use of human resources
for technological and innovative de-
velopment. Active partnership in the
exchange of scientists and research-
ers, however, requires attractive of-
fers for PhD degree programs and a
career in scientific fields of priority.

7 OECD Science, Technology and Industry Outlook, 2008.

A practice which is gaining popular-
ity in European countries consists of
giving grants on a competitive basis
for doing research that is expected to
have a considerable impact on the na-
tional economy. The fields envisaged
are: nanotechnologies, molecular bi-
ology, and renewable energy resourc-
es in which Bulgarian scientists have
strong international positions.

%8 High-tech knowledge services include: mail and telecommunications (NACE 64); activities in the sphere of computer
technologies (72); R&D (73). Knowledge-intensive market services include: water transport (61); auxiliary transport
activities and activities of travel agencies (62); real estate operations (70); leasing vehicles, machines and other
equipment (71); other business services (74). Knowledge-intensive financial services include: financial intermediation
(65), insurance (66), financial intermediation auxiliary activities (67). Other knowledge-intensive services include:
education (80); healthcare and social activities (85); activities in the sphere of culture, sports and entertainment (92).
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Level and Quality of Education. Lifelong Learning

The quality of secondary and university education, including both bachelor and master degrees, is a major determin-
ing factor of the Bulgarian economy’s capacity to generate and adopt innovation. The economy’s ability to absorb the
latest technological innovations is influenced by education in the areas of science and engineering. In addition, in the
context of a dynamic modern global economy, the demand for new skills is ever-increasing: a fact that requires the
development of new standards in the educational system for adequate employee lifelong learning.

The level of education and profes-
sional training is a major precondition
for one’s sense of personal accom-
plishment, for increased standards of
living of the different social strata®,
and for the economy’s potential for
growth as a whole. In a crisis and dur-
ing economic stagnation, it is the peo-
ple with a lower level of education
that are likely to remain unemployed
more often and for longer periods
of time. Social exclusion and the lack
of access to information marginalize
these people even further and Thus,
considerably more effort on behalf of
society is needed for their reintegra-
tion into the group of the economi-
cally dynamic population.

The educational degree and the area
of specialization affect one’s social
status and achievement opportuni-
ties. Within the EU-27, the share of
unemployed science and technology
specialists with a university degree,
is a mere 3% (same figure applies to
Bulgaria) compared to the 8% rate of
unemployment of the same category
of people without a degree (it is 9% in
Bulgaria). The higher education factor
is of the greatest significance in Swe-
den which has 1 % unemployed uni-
versity graduates and 14 % unemploy-
ment of people without degrees.

The university graduates employ-
ment rate defines the potential of
the market for innovation. Albeit not
the only decisive factor, the increase
in investment in education leads to
a higher participation of the popula-
tion in the educational process and
hence, a rise in the share of univer-
sity graduates.

Ficure 58. UNEMPLOYMENT: DISTRIBUTION OF POPULATION
(AGE GROUP 25-64) ACCORDING TO EDUCATIONAL LEVEL

35

30

N
[

% unemployed
N
o

=
[$)]

10

2000 2001 2002 2003

——— ISCED 0-2

Source: Eurostat, 2009.

2004 2005 2006 2007

ISCED 3-4 ~——— |ISCED 5-6

The international standardized anal-
yses offer a possibility for surveying
the quality of education. The com-
parative results of Bulgaria’s partici-
pation in research show a tendency
of deterioration in pupils’ training,
regarding both different education-
al degrees (worse results at the end
of pupils’ secondary education com-
pared to the level achieved upon
primary school graduation), and dy-
namics (a lower absolute number of
scores in tests and a tendency to lag

behind the rest of the countries in
consecutive surveys).

PIRLS (Progress in International
Reading Literacy) is a comparative
study of literacy among pupils aged
nine and ten, at the end of primary
education level (4 years of school-
ing), carried out by the International
Association for the Evaluation of
Educational Achievement, IEA. Bul-
garia is one of the 29 countries to
have taken part in the two surveys,

% According to data of OECD there is a significant and increasing gap between the incomes of employed university
graduates and secondary school graduates. The greatest discrepancy is observed in Hungary (217%), Czech Republic

(182%), USA (172%), Switzerland (164%) and Poland (163%).



in 2001 and 2006. In 2001, Bulgaria
ranked fourth, after Sweden (561),
the Netherlands (554) and England
(553)%. The insignificant retreat in
regard to the test scores in 2006 led
to a comparative downward shift of
nine places in the rankings.

TIMSS (Trends in International Math-
ematics and Science Study) is a study
of the world trends in Mathematics
and Natural Sciences, carried out by
the International Association for the
Evaluation of Educational Achieve-
ment, IEA. In 2007, in comparison
with 1995, Bulgaria recorded the big-
gest drop in its achievements in the
field of mathematics, compared to
the rest of the countries participat-
ing in the two surveys. Seven coun-
tries (out of the 20 that took part
in the studies) registered a positive
shift in the areas of mathematics
and sciences — Columbia, Lithuania,
South Korea, the United States, Eng-
land, Slovenia and Hong Kong.%!

PISA (Programme for International
Student Assessment) assesses the lit-
eracy of the fifteen-year-old students
at the last stage of their compulsory
education (8 years of schooling) and
is carried out by the Organization for
Economic Cooperation and Develop-
ment (OECD). Three studies were
done (in 2000, 2003 and 2006). Bul-
garia participated for the first time in
2006 together with another 56 coun-
tries, 30 of which were members of
OECD®2. The results for mathematics
(413 points) and sciences (434 points)
ranked the country respectively 46%
and 429,

The deepening problem in Bulgaria
is the high percentage of children of
the compulsory school age who stay
out of the education system or who
later drop out. The lack of necessary
knowledge and work skills threaten
their integration into the labor mar-
ket. While the data about the par-
ticipation in the educational process
in the country for the group aged 5-
14 corresponds to the average levels

TasLe 14.  PIRLS, RESULTS FROM BULGARIA’S PARTICIPATION

Total Score 550 547
Ranking 4 13
Shift compared to 2001 -3
Source: http://nces.ed.gov/surveys/pirls/
Ficure 59. TIMSS, RANKING OF BULGARIA
TIMSS - 1995 TIMSS - 1999 TIMSS - 2003 TIMSS - 2007

0

5
5 B
AN

9

16

15
::7\\
20

25

24 23
—

30

24

—&— Mathematics

Source: http://nces.ed.gov/timss/

—{— Science

for the EU, the next age groups (15-
19 and 20-29) lag behind regardless
of the indicators from the previous
years.

In the third age group the Scandinavi-
an countries — Finland (40.4%), Swe-
den (34.5%), and Denmark (31.9%)
have the best results for 2003. They
are followed by Belgium and Poland
(29.0%) while Luxembourg (6.5%),
Slovakia (13.2%), and the Czech Re-
public (16.6%) are at the bottom of
this ranking.

An indicator which measures the
quality and the potential of human
resources as a unique input stream
for the so called knowledge-based
economies is the percentage of the
population from the age group of
20-24 years who have graduated
at least from secondary school. For
2006, by this indicator Bulgariaisin a
position which is above the average
for the European countries with a
result of 80.5 (at 77.8 for the EU-27).
However, this result is below the av-
erage level of the greater part of the

% The Reading Literacy of US. Fourth-Grade Students in an International Context, Results from the 2001 and 2006
Progress in International Reading Literacy Study (PIRLS), November 2007.

5 Highlights from TIMSS 2007: Mathematics and Science Achievement of U.S. Fourth- and Eighth-Grade Students in

an International Context, December 2008.

8 Highlights From PISA 2006: Performance of US. 15-Year-Old Students in Science and Mathematics Literacy in an
International Context, Program for International Student Assessment, December 2007, http://nces.ed.gov/pisa/
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new EU member states. The comple-
tion of secondary school is a neces-
sary threshold for successful profes-
sional realization. This suggests that
the graduates have skills and habits
necessary for the development of
acquired school knowledge through
the system of higher education or
various lifelong learning programs.

The higher education graduates are
an indicator for measuring a coun-
try’s potential for acquisition, de-
velopment, and dissemination of
contemporary knowledge. They sup-
ply the labor market with a highly
qualified workforce. The percentage
of the population with higher educa-
tion within the active work age is a
key indicator for the implementation
of contemporary knowledge and the
availability of capacity for its applica-
tion. When this indicator is calculated
there are no limitations to the knowl-
edge fields taken into account since
innovation is applied in all spheres
of public life and it depends on the
potential of the whole population of
active working age.

The development of the scientific
and technological spheres of educa-
tion plays a fundamental role for the
innovation activity of the national
economy and the university gradu-
ates in sciences and engineering
fields are an important element of
human capital for innovations. On
the basis of the acquired qualifica-
tion and skills, these people intro-
duce knowledge. They also success-
fully transfer technologies created
outside the country to the practices
of Bulgarian business. Bulgaria’s lag-
ging behind in these spheres is sig-
nificant and they should attract fu-
ture efforts for a reform of higher
education.

The distribution of the university
graduates according to fields of
knowledge and academic programs
in Bulgaria retains national charac-
teristics. As a trend of change for
the period 1998-2006, some of the

84

TasLe 15.

2003

Students aged 5-14 as
a percentage of the
population aged 5-14
Students aged 15-19 as
a percentage of the
population aged 15-19
Students aged 20-29 as
a percentage of the
population aged 20-29

98.2

74.2

15.4

Source: National Statistical Institute, 2007.

PARTICIPATION OF POPULATION IN THE EDUCATIONAL PROCESS, %

2004 2005 2006 Change, %
975 972 96.3 -1.9
749 758 76.0 2.4
166 172 187 214
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studied groups get closer to the av-
erage levels of the EU. The most dis-
tinct increase is in the field of natural
science, mathematics and informat-
ics graduates. The greatest deviation
is in the number of graduates in so-
cial sciences and healthcare and this
trend will continue to increase in the
following years. The fact that the
majority of the newly opened degree
programs, including in the private
higher education institutions, train
students in the field of humanities,
social and economic sciences, leads
to an increase in their share and,
to a great extent, is due to the low
investments for the organization of
the learning process in these fields.

With respect to the increasing inter-
nationalization of research and in-
novation activities together with the
efforts for creating common Euro-
pean research and educational envi-
ronment, foreign language skills has
become a decisive factor for defining
the potential of human resources.
These are essential in the integra-
tion of different cultural environ-
ments and in the transfer of human
knowledge. In accordance with this
trend the number of people learning
foreign languages has decreased to
a minimum (0.1%). In contrast, the
percentage of students learning two
foreign languages at the compulsory
school level has increased.



Student mobility is one of the main
aspects of the Bologna Process. It is
a manifestation of academic activity
and a driving factor for the develop-
ment of the European university en-
vironment. Bulgaria’s participation in
this process is a result of both previ-
ously existing and continued reforms
and declared intentions for future
changes in the context of the Bolo-
gna Process. Over the last years the
number of newly accepted interna-
tional students in Bulgarian universi-
ties steadily increased which led to a
rise in total number of trained foreign
citizens. Compared to the situation in
the other European countries, stu-
dent mobility in Bulgaria shows simi-
lar characteristics. The leaders in this
trend are Germany, United Kingdom,
and France, whose university pro-
grams have gained recognition and
respect for the quality of the offered
training.

Bulgaria has not become more attrac-
tive to international students (their
percentage remains relatively un-
changed). Nevertheless, it has not lost
its position if only considering the fact
that higher education in some other
countries has become more popular.

As a percentage of the total number
of students, the international stu-
dents enrolling in the natural sciences
and technical sciences programs have
the biggest share. This fact is repre-
sentative of the quality of the train-
ing offered in these programs. It also
gives both students and lecturers val-
uable opportunities for participation
in the transfer of new technological
knowledge and know-how.

A fundamental characteristic of know-
ledge-based economies is that they
have available potential for the adap-
tation of new technologies when solv-
ing problems through innovations.
Innovation activity is based on the
existing channels for information dis-
tribution and the readiness for accept-
ing new ideas. The latter, in return,
is a function of the readiness of the

Ficure 61. UNIVERSITY GRADUATES IN SCIENCE AND ENGINEERING
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Ficure 62. UNIVERSITY GRADUATES BY FIELDS OF EDUCATION AND TRAINING®,
BULGARIA, 2006, (%)
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% Includes the number of all graduates with a Bachelor’s degree (ISCED 5a) and higher according to the Classification
of fields of education and training (KOO-2008): natural sciences (KOO42), physics and chemical sciences (KOO44),
mathematics and statistics (KOO46), informatics (KOO48), technical sciences and technical jobs (KOO52), extraction
and production technologies (KOO54), architecture and construction(KOO58).

& According to the Classification of fields of education and traininge (KO0-2008), National Statistical Institute, 2007.
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population of active working age to
acquire new knowledge and skills and
apply them creatively.

To provide definite knowledge about
the world is neither the only nor the
most important objective of the con-
temporary educational system. The
dynamic pace of development of sci-
ences and technologies change and
interconnect the fields of human
knowledge. They pose new require-
ments in regard to the professional
realization of graduates. Thus, it is
not important what young people
know when they graduate from sec-
ondary school or university but what
they are ready to learn after that
through the various forms of lifelong
learning.

Data about a country’s participation
in lifelong learning reveals the ac-
quired skills for learning, adaptabil-
ity and propensity for change. Using
these criteria for assessment of the
educational system, Bulgaria ranks
last in Europe with a considerable
lagging behind the majority of the
member states and the candidate
countries.

For 2006 the percentage of the pop-
ulation in the age group 25-64 that
took part in formal and informal
education was 1.3% compared to the
average level of 9.6% for the EU-27%.
According to this indicator Bulgaria
ranks last together with Romania
and lags behind Croatia and Turkey
which have results of 2.1% and 2.0%
respectively. The countries with tradi-
tionally high results with respect to
the technological potential and the
innovation activity of their economies
also occupy leading positions as far
as this indicator is concerned (Den-
mark — 29.2; Sweden — 32.1; United
Kingdom — 26.6; Finland — 23.1).

The Adult Education Survey — AES
done for the first time by Eurostat as
part of the Lifelong Learning Statistics
confirms the results of the European
Innovation Scoreboard. The analysis
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includes the countries from the EU
plus Turkey, Croatia, Norway, and
Switzerland®®. The study was carried

& European Innovation Scoreboard, 2007.

out during the period 2005 — 2008
but the data refer to 2007 and indi-
cate the participation of adult popula-

% Results about some countries included in the survey will be published by the middle of 2009.



tion in the forms of formal, informal,
and individual training®’ for a period
of 12 months.

In all surveyed countries the popula-
tion aged 25-64 participates more ac-
tively in the so called informal train-
ing which is done for shorter periods
of time, requires a smaller amount of
resources (both on behalf of employ-
ers and trainees) and is character-
ized to a lesser extent by leaving the
work place. With regard to informal
training, Bulgaria is in the middle
of the ranking. The participation in
formal training is relatively less com-
mon (2.7%) which positions us only
before France (1.7%), Greece (2.3%),
and Hungary (2.5%).

When this data is interpreted, the
characteristics of the national edu-
cational systems should be taken
into consideration. In general, in
the Scandinavian countries the aver-
age age at which students enroll at
universities is higher compared to
that in the countries from South Eu-
rope — Iceland 26, Denmark — 25.5;
Sweden — 25.3; Finland — 24.4. At the
same time the data shows that the
average age for Bulgaria is 21.5; for
France — 20.7; and for Greece — 20.5.
This means that in age group of 25 —
64, studied by Eurostat, the majority
of students from the second group
of countries have already completed
their education. Actually, the contin-
uation of the process of education
in the different European countries
varies but in years it can be from 2.3
for Finland, 19.9 for Sweden and Ice-
land to 16.7 for France and 15.6 for
Bulgaria.

The analysis of participation in for-
mal and informal training by age
group shows the same trend — for
each country the highest percentage
of the enrolled trainees is for the
group of young people aged 25-34.
The percentage of trainees decreas-
es for the next two age groups — be-
tween 35-54 and 55-64. In Bulgaria
almost half of the respondents from

Ficure 65. PARTICIPATION IN LIFELONG LEARNING, % OF THE POPULATION
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the first group (44.7%) took part in
training during the 12 months pre-
ceding the study. The values of this
indicator for the next two groups
are lower — 39.7% and 20.3% respec-
tively. The lowest results are record-
ed for Hungary (15.8%-9.0%-2.5%)
and Greece (22.7%-14.0%-5.1%).

In comparison the data about Sweden
regarding the percentage of popula-
tion from the respective age group is
respectively 81.0%-76.4%-60.7%. The
results for Finland, Great Britain and
Norway are similar. It seems that the

= Informal

reason why the population of the
Scandinavian countries participates
actively in lifelong learning cannot
be found only in the characteris-
tics of the educational systems of
these countries. Rather, it could be
explained by the desire for self-per-
fection and the priority for personal
and social development of the Scan-
dinavians.

Indicative of the predetermined at-
titudes regarding the knowledge
and the usefulness of continuous
education together with the degree

% The formal training is done at schools, colleges, universities, specialized higher schools or other educational
institutions following a curriculum with respective number of classes which are approved in advance. As a result of
this training students receive an educational degree. The informal training is done at courses, conferences, seminars,
private tutoring, etc. regardless of the fact whether it is connected to the present or a possible future job of the
trainee or is for private, social or household purposes. The individual training is organized without a lecturer and it
carried outside the formal system of education. Its aim it to increase the knowledge and skills of the individual.
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of satisfaction from participation in
previous training is the data about
the respondents’ inclination to par-
ticipate or not to participate in future
training. In Bulgaria 58.2% of the re-
spondents who have not taken part
in trainings say that they do not want
to be trained in the future (Sweden —
18.4%). Only 7.2% of the people who
have undergone some kind of train-
ing say that they would like to partici-
pate in future trainings, too.

The allocation of population by par-
ticipation in the continuous education
indicator, according to employment
status, shows that most active are
the people who work. The lack of ini-
tiative in the unemployed and those
who do not seek employment (inac-
tive) is a factor that causes them to
continuously remain in these groups.

The analysis of the reasons leading
to participation in lifelong learning
confirms the influence of the cur-
rent job when making such deci-
sions. The share of the respondents
who participate in training because
it is either obligatory or because the
trainees are of losing their jobs is
almost 15%. Almost 45% of the re-
spondents look at the improvement
of their qualification and the acquisi-
tion of new skills as a possibility for
a career and personal development
(including by receiving certificates).
Only 0.6% of the surveyed people
consider trainings to be a stepping
stone on their way to starting up
their own business.

Employers in Bulgaria do not cause
significant problems to employees
who want to participate in formal or
informal trainings. Only 11.6% of the
respondents say that they have had
such problems. Another 24% have
not managed to squeeze the training
into their working schedules. For the
majority of the European countries
these reasons for non-participation
in training are determined as much
more serious. On the other hand,
the employers in the country do not
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Ficure 66. PARTICIPATION IN LIFELONG LEARNING BY EMPLOYMENT STATUS,
% OF RESPONDENTS IN THE RESPECTIVE GROUP, BULGARIA
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Source: Eurostat, 2008.

express readiness for active support
regarding the training of their em-
ployees. Almost 60% of the surveyed
refused to participate in training be-
cause they lacked financial resources.
This factor has the most negative im-
pact in Bulgaria compared to the oth-
er countries included in the survey.

The launch of the Operational Pro-
gram Human Resources is aimed at
addressing exactly this problem.
Nevertheless, the planned schemes
for financial support can be easily
transformed into yet another pos-
sibility for social security schemes.
In order to avoid this problem, the
grants for participation in training
should be related to mechanisms for
control and assessment of the effec-
tiveness of training (including after
their completion). The investment
in the acquisition of new knowledge
and skills do not always lead to im-
mediate results. Thus the effect of
their realization should be assessed
in the long-term.

Most of the problems that higher
education in Bulgaria faces are com-
mon for many of the European coun-
tries, including those with developed
economies. Education is a fairly con-
servative system and it is very difficult
to make reforms in this sphere. The
dynamic changes at the beginning of
21t century, however, impose recon-
sideration of all issues related to the
functioning of national educational
systems and their priorities. Countries

in Europe work on approaches and
mechanisms that are believed to be
able to change the education into a
more flexible, adaptive and effective
working system. These approaches
and mechanisms (priority for Bulgaria
as well) concern the following:
Curricula orientated towards the
business requirements and de-
mand in the labor market, devel-
opment of entrepreneurial skills.
Making the curricula more flex-
ible and accessible to students
through their right of choice will
increase teachers’ motivation to
offer contemporary knowledge
of high quality and at the same
time it will make the respective
subjects more attractive to young
people. Acquiring knowledge
about the essence and the impor-
tance of innovation through the
curriculum or through participa-
tion in informal short term forms
of training is an approach appli-
cable to increase the entrepre-
neurial activity of young people
as an alternative to their partici-
pation in the labor market at the
exit of the secondary and high
education system. This approach
is regarded as an opportunity to
overcome the problem of relative
contraction of the economically
active population at the expense
of categories under and over the
age of labor efficiency.
Mobility and participation in net-
works. Bulgaria continues to lose
valuable human capital in the



form of migration streams and
students who continue their pro-
fessional realization abroad. The
only chance to actually attract
their potential or as a channel of
knowledge and experience trans-
fer is for the educational system,
research sector and business to
become as open as possible for
interaction, implementation of
joint projects and exchange of
good practices. Active and equal
participation of Bulgarian insti-
tutions in the European educa-
tional and research area is an
appropriate approach provided
that all mechanisms included in
them are used adequately.

Funding. The lack of sufficient
motivation (regarding payment
as well as career development)
still keeps young people far from
universities. Regarding age struc-
ture, the system of higher educa-
tion is a truncated pyramid rest-
ing on its small base. This base
tends to become narrower and in
such a position the pyramid is un-
stable and could easily overturn.

The crisis in the financial and real sec-
tor will undoubtedly have an impact
on the level of training of human re-
sources in Bulgaria. Trends that are al-
ready observed and that are expected
to deepen are related to: freezing of

hiring, reducing costs for maintaining
university equipment, and reducing
public funding when it is redirected
to save the real economy.

Nevertheless, it is necessary to mo-
bilize resources to increase payment
and grants, together with binding
them to a well-grounded system of
indicators to measure the long term
effect of participation in the proc-
ess of education. The experience of
developed countries shows that ap-
plying such mechanisms is a way to
improve the quality of the educa-
tional product and the effectiveness
of educational system functioning as
awhole.
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5. Information and Communication

lTec:hnologles

Information and communication technologies (ICT) are one of the most im-
portant engines for innovation in enterprises and growth of economies. ICT
enter enterprises as general purpose technologies (GPT) which are integrated
in the new production and management processes. ICT also change the or-
ganizational boundaries and transform the models for adding value, competi-
tiveness, and consumption. The effects of their use include decreased relative
transaction costs, shortened product life cycles and structural changes in mar-
kets (convergence, concentration and power of bargaining). The expenditure
for Research and Development, patent activity and risk financing in the ICT
sector exceed substantially that in the other sectors in the OECD®8 countries.
R&D, focused on ICT, nanotechnologies and new materials, is among the
most important driving forces leading to product innovations. The driving
forces are connected to the health and leisure industries (including electronic
games). The modern processes and marketing innovations cannot exist with-
out ICT. The internet and web-based services have caused important social
innovations, including such in the sphere of political processes and govern-
ment. The ICT infrastructure is already considered an essential element of the
critical infrastructure of each country, while the issues of digital security are
of primary importance for the policy of each country or corporation.

5 QECD, 2008, Information Technology Outlook 2008, p. 144.
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Bulgaria was early adopter in terms
of production of ICT and their use in
other sectors in the 70s and the be-
ginning of the 80s. Initially there were
delays in the launch of new products
after their world promotion. These
delays were from several months
(electronic calculators) to one or two
years (discs) even under the condi-
tions of relatively long technological
and product life cycles. Gradually the
delays increased®® while the respec-
tive technological cycles decreased
which resulted in Bulgaria being al-
ready behind in implementing ICT
at the end of the 80s. The collapse
happened during the first years of
transition when there was no longer
either access to know-how through
industrial espionage or demand for
ICT production for the enterprises
under the conditions of energy, cur-
rency and trade crisis. The 90s were
a period of serious technological
lagging behind and decapitalization
of enterprises. Nevertheless, some
international research findings™ de-
fined Bulgaria as one of the poten-
tial technological leaders™ at the be-
ginning of the millennium.

Despite the desire of its politicians,

Bulgaria could not create techno-
logical champions like Korea, Finland

or the US but develops both niche
technologies (mainly in the field of
software) and production (hardware
components). Bulgaria is already sec-
ond after Ukraine in investments in
ICT as a percentage of the GDP for
200672 and among the 25" most fast-
developing ICT markets in the world
for the period 2003-2007. Bulgaria
is ninth in the world regarding the
growth in the production of elec-
tronics for the period 2005-2008,
with the highest growth registered
in the production of radio and radar
equipment and data processing. Our
export of electronics (as a percent-
age of the GDP) for 2007 is compara-
ble to that of the US and the United
Kingdom. It is also 2-3 times smaller
than the export of Vietnam, Japan,
Poland, and Germany and consider-
ably bigger (4 to 9 times) than that
of Russia, India, Brazil and Turkey™.

When the ICT models of implementa-
tion and their role for the innovation
in enterprises are analyzed, it is ap-
propriate to divide ICT according to
type of their purpose, namely gener-
al and specific™. Despite the relativity
and changeability of this division™ it
can be stated that the general pur-
pose refers to technologies which are
widely used in all sectors (including

end users) and facilitate the carry-
ing out of various functions (mobile
phones, e-mail, computers, net-
works, office packages, the internet,
websites, etc.). The specific purpose,
on the other hand, refers to applica-
tions in specific sectors or functions
(production, marketing, or organiza-
tional). The decisions for implemen-
tation and the models of diffusion
depend on the type of purpose of
the technologies. The implementa-
tion of the general purpose technolo-
gies usually has a less powerful inno-
vation impact and economic effect
on the enterprises compared to the
specific purpose technologies. Never-
theless, the former are often a pre-
requisite for the latter since they cre-
ate a state of readiness for a quicker
and easier implementation partially
because the users are already partly
trained how to use them. General
technologies are extremely impor-
tant for the innovative environment.
They are the fundamental factors of
the environment — if they do not ex-
ist, the enterprise will have serious
problems. The specific technologies
are usually implemented as a result
of companies being aware of their
necessity and have a direct measur-
able effect on the effectiveness of
the organization.

 For example, IMCO-1 (acronym for the 1st Bulgarian Individual Micro-Computer) appeared in 1980, three years later than its prototype Apple Il, while the first generation mobile
phone technology came to Bulgaria nearly 14 years after it appeared in Japan in 1979 and in North Europe in 1981.

™ UNDP, Human Development Report 2001: Making new technologies work for human development, Oxford University Press, 2001, p. 45.

™ The research puts the countries into four groups according to their index of technological achievement: leaders, potential leaders, dynamic implementers and marginalized ones.
Among the other potential leaders are Spain, Italy, the Czech Republic, Hungary, Poland, Romania, Costa Rica, etc.

2 IMD World Competitiveness Yearbook, June 2008, IMD, Lausanne p. 429.
7 OECD, 2008, Information Technology Outlook 2008, p. 114-115.
™ Other classifications are also used — horizontal and vertical, mass and niche, etc.

™ Some technologies change their purpose in the process of their dissemination. For example, the purpose of the personal computers in the 80s, the Internet in the 90s and the
websites in the middle of the 90s would rather be described as specific and their usage as limited, while now they are considered to be general purpose technologies. In the
1940s the President of IBM expected that the world market for computers would not exceed 5 machines, while at the end of the 70s the President of DEC did not see any
reasons why someone would like to have a computer at home.
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General Purpose Information and Communication Technologies

The introduction of computers in
enterprises (91%), connecting them
to local networks (60% of the en-
terprises according to Eurostat and
78% according to Vitosha Research)
and to the internet (83% of the en-
terprises and 79% of the computers)
has reached its plateau in Bulgaria
under the present structure of the
economy’®. At the beginning of 2009,
only 1% of enterprises do not have
computers but believe they need
some (between 1-3 computers). 20%
of the enterprises that have comput-
ers estimate that they need more.
Altogether the additional computers
needed by businesses amount to 4%
of the present number, which mirrors
the natural rate of growth™. In two
thirds of the enterprises with more
than one computer (and more than
10 employees) all available comput-
ers are connected in a network. The
fact that very few employees regu-
larly use computers at work (22%)
is not due to the lack of computers
but to the lack of operational neces-
sity which is a result of the nature
of the job. The failure of Bulgaria to
keep abreast with the average level
for the European Union (50%)” is a
result of the country’s specialization
in low technology sectors character-
ized by less communication and data
processing.

Because of their postponed and de-
layed introduction in enterprises,
the General Purpose Information
and Communication Technologies
(GPICT) could not directly succeed
in increasing the businesses’ produc-
tivity and innovativeness (at least
because it is difficult to isolate their
effect in comparison with the other
factors which influence the total
productivity). Nevertheless, the firms
which have computers are more in-
novative (an average index i=15)
than those which do not have (an av-

erage index i=1) because the former
are statistically significant (p<0.01).
Even if we isolate the effect of the
big firms and take into consideration
only those with less than 10 employ-
ees, the statistical significance re-
mains but the average index is i=8.
There is a significant but very weak
correlation (r=11.5, p<0.01) between
the index of innovation and the
number of computers per employee.
This is, however, due to the fact that
in the intensively innovative sectors
there is a long-established practice

to use computers in comparison with
those sectors which are less intensive
concerning innovation. At the same
time there is no correlation between
the innovation of enterprises and
the degree to which computers are
connected in networks or to the in-
ternet. The companies which intro-
duced GPICT early are more innova-
tive compared to those which imple-
mented them later.

Even after the introduction of GPICT,
their functionalities™ are rarely fully

Ficure 67 INTRODUCTION OF COMPUTERS AND THE INTERNET IN BULGARIAN
ENTERPRISES AND THE EUROPEAN UNION IN 2008
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™ The cited data comes from Eurostat. The percentage of connected computers is the average value of this indicator
from a research done by Vitosha Research, December 2008. Data about the historical development of the processes

of entering can be found in Innovation.bg 2008 (p. 113-115).

7 Data source: Vitosha Research, 2008. In a survey from 2006 using the same method the needed additional

computers were 35% (see Innovation.bg 2007).

™ The Eurostat data seriously overestimates the actual situation in some countries. For example, regarding this
indicator in Croatia there is an inexplicable increase from under 40% to 99% for one year. Even for the most
technologically developed countries a result according to which 99% of the employees use a computer at work,

even if only once per week, is suspicious.

™ The same tendency for not using a great number of the functionalities of mobile phones by users is described in

e-Bulgaria 2006 (WAP, GPRS, Bluetooth, e-mail, browser).

INNOVAT Ii " 93



used, regardless of the fact that they
directly lead to an increase in the
effectiveness of enterprises. For ex-
ample, the network features of of-
fice packages and e-mail programs
are rarely used. The connection of
computers in local networks is a re-
sult of the optimization of document
printing® or access to common ar-
chive or information resources (files
or programs). It is not due to specific
technological needs or the manag-
er’s decision for collaborative work in
real time with a particular software
application using network facilities.

Most often the initial introduction of
computers in a particular organiza-
tion in Bulgaria® is administratively
motivated by the preparation of ten-
ders bids, needs of communication,
or bookkeeping considerations. Lat-
er their usage is gradually upgraded
by the development of infrastructure
(LAN and WLAN networks, servers)
and the implementation of both ad-
ditional functionalities (such as man-
agement of warehouse inventory,
human resources, projects, etc.) and
specific technologies which meet
the particular needs of enterprises
(CAD/CAM, ERP, CRM, platforms for
e-learning, etc.). Nevertheless, there
are rare occasions in which the en-
largement of the computer base, lo-
cal networks and the internet are a
result of a particular organizational
or process innovation which comes
with embedded Specific Purpose In-
formation and Communication Tech-
nologies (SPICT) which often require
the availability and usage of general
purpose ICT. Such examples include
the implementation of computer-
ized machines for production; sys-
tems for marking goods (barcodes),
identification and tracking of stock

Ficure 68. DYNAMICS OF THE ADOPTION OF MAJOR INFORMATION
AND COMMUNICATION TECHNOLOGIES IN BULGARIA

Easier use of the technology

I Reduced cost of the technology

v !

\ Competition
Integration ‘ Optimization ‘
down the chain
Innovative i \ Requirements (standards) \
owners and
integration with
parent company
2009
2008 —
2007 —1
2006 —
2005 —
2004
2003
2002
2001 —
2000 H—1 H
1999 H—1 H
1998
1997
1996 -+ —
1995 H W,
1994
Innovators Early majority Late majority Laggards
Early
adopters O Internet access

O Having computers
O Adopted ERP

O Website

Source: INA-3 and Applied Research and Communications Fund, 2008.

inventory in production and distribu-
tion processes and systems for the
control of work hours.

When the diffusion of ICT in enter-
prises is studied®? the following three
groups of factors are taken into con-
sideration: external pressure (compe-
tition, partners, and regulatory chang-
es); the organization’s readiness and
compatibility (financing, culture, work
processes) and the management’s ex-

pectations (connected with the proc-
ess and result of ICT implementation).
The E-Bulgaria 2006 report defines
the geographical remoteness from
the big internal economic centers and
the export orientation of the com-
panies, as significant factors for the
creation of a website. Innovation.bg
2007, on the other hand, states that
the vertical and horizontal networks
in which the enterprise participates
have a stronger influence. These fac-

& This does not necessarily mean the use of a smaller amount of paper but an optimization of the number of printers and the printing time. International research shows that
the consumption of paper increases after the introduction of the paperless office.

& This conclusion is valid for the period after 1990. A large number of the implementations before that were rather production-oriented in nature. Of course, a small number of
Pravets Computers were bought in enterprises as a status symbol of their managers and were primarily used by their children — a trend which remained stable well after the
massive introduction of computers in households after 2000.

& See for example Grandon, E. and Pearson, J. (2004) Electronic commerce adoption: an empirical study of small and medium US businesses, in “Information & Management,” v42, pp
197-216. In Bulgaria the only formal modeling of the ICT diffusion using the Bas model has been done for the introduction of mobile telephony by Yordanov, R. (2008). Forecasting
the diffusion of innovative products on the Bulgarian market (based on the example of mobile telephony) in Petrov, M. (editor) /nnovations : European, National, and Regional
Policies, Applied Research and Communications Fund, Sofia, 2008.
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tors are even more important when
SPICT are introduced (e.g. ERP and e-
business applications).

Statistically significant (p<0.01) are
the differences in the probability
for a company to have a website
depending on the percentage of its
suppliers with websites, whether its
main competitor has a website, the
type of market it operatesin, and the
size of its market share. The fact that
a bigger number of the companies
operating in the domestic market
have a website compared to those
exporting their production is deter-
mined by two main factors. On one
hand, there is a number of exporters
who have long-term business con-
tacts with a very few clients. These
companies do not have the immedi-
ate objective to increase the number
of their present contacts and they
do not need to support a website to
maintain them. On the other hand,
the companies which operate in the
domestic market have to serve much
bigger number of customers (includ-
ing end customers) and naturally
have to compete with other compa-
nies for the clients’ attention, money
and loyalty.

A little more than a third of the sites
can take orders from clients, 14 % ac-
cept payment through their pages
and 6% claim that customers’ orders
are directly connected to manage-
ment information systems. Although
the issue refers to ERP, here it is also
a matter of partial functionalities
connected with the management of
orders and deliveries. The payments
include both transactions with bank
cards and text messaging with added
value. In the country there are about
18-20 thousand traders who accept
payments by POS terminals (this
amounts to 11% of the VAT- regis-
tered companies) and approximately
500 traders who are registered in
epay.bg. The slow adoption of the
online payment reveals the lack of

Ficure 69. PERCENTAGE OF COMPANIES HAVING WEBSITES IN RELATION
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Ficure 70. FUNCTIONALITIES OF THE WEBSITES OF BULGARIAN COMPANIES
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Source: INA-3.

trust between the contractors along
the chain.

An interesting example of legislative
innovation that has led to the quick

O The site is static and provides general
information about the company

O The site contains detailed
and updated information
about products and prices

o Customers can place
orders via the site

@ Customers can pay for products
(goods and services) online

@ The site and customer orders
are linked to company
information management systems/ERP

introduction of ICT is the Electronic
Signature Law. At the end of 2008 Bul-
garia is a leader in Europe with 40%
introduction and use of electronic sig-
natures with special protection.

INNOVAT|ON.BG  QF



Specific Purpose Information and Communication Technologies

The implementation of SPICT is a
considerably more difficult task than
the implementation of GPICT. The
requirements for success encompass
available human capital in the en-
terprise, technological compatibility
and consultants who are experienced
in the management of change and
implementation of respective tech-
nologies. While GPICT actually start
working immediately in a minimum
mode, the process of implementa-
tion and tailoring of some systems
may take a very long time (normally
between four and six months, but
often longer) and there is even a risk
of terminating them.

The implementation of high class ERP
systems® in Bulgaria started during
the period 1996/1998 but the proc-
ess then took more than a year to
implement (for example Ideal Stand-
ard — Vidima Plc, Sevlievo). The Bul-
garian subsidiaries of international
companies are pioneers in the field
because the implementation is an
element of the global strategy and
directly optimizes the relationship
with the parent company (includ-
ing the financial record keeping in
dynamic markets which is of signifi-
cant importance when the shares of
the company are traded on the stock
market). The choice of system is pre-
determined in such cases; the un-
known variable is only who will im-
plement it. In the later years of the
implementation process there were
cases of importation of consultants
from abroad when there was not
enough expertise for the implemen-
tation of a particular system in Bul-
garia. The number of used high-class
ERP systems in Bulgaria is estimated
at between 500 and 700. Regardless
of the fact that there are mini ERP
systems available intended for small
and medium enterprises that can be
implemented in three to four weeks,

Ficure 71. DYNAMICS OF THE INTRODUCTION OF ICT IN ENTERPRISES IN
BULGARIA (1999-2008) AS A PERCENTAGE OF THE COMPANIES
AND THEIR AVERAGE INNOVATION INDEX FOR 2008 (i)
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the evolutional development of Bul-
garian accounting and inventory
tracking systems which resemble the
mini ERP systems after adding some
modules and functionalities, is be-
low 4%. The expectations that, with
the help of the Operational Program
"Competitiveness,” a considerable
number of firms will manage to in-
troduce such systems following the
experience of Greece were not met.
In addition, the gas crisis will shrink
the plans for investments in such sys-
tems in 2009.

The problems concerning the im-
plementation of systems with more
modules are often due to inadequate
planning and are related to factors
such as lack of knowledge about the
business processes in the enterprise,
lack of attitude to change in the em-
ployees, the turnover of key staff
working for the host company or for
the company implementing the tech-
nology. Taking into consideration
these factors, the market for business
process modeling developed in the
first years after 2000. The additional

& The first systems for resource management in business appeared in the 60s. Their main focus was on raw materials,
stock inventory, orders and the logistics but they gradually developed so that they included real time management of
all business process based on Services Oriented Architecture (SOA). The term ERP was introduced by Gartner in 1990.



factors that contributed to its growth
were the adoption of a number of
regulations and quality standards.
For example, the software and the
consultant services for business proc-
ess modeling concerning the prepa-
ration of documentation and/or the
implementation and maintenance
of the ISO standards were consider-
ably cheaper than the classical type
of consultants from the mid-90s. The
requirements of the companies from
electricity, telecommunications, and
water supply sectors were also a seri-
ous incentive for the implementation
of business process management fa-
cilitated by SPICT.

The introduction of groupware sys-
tems and the process of project man-
agement are similar to and slightly
ahead of the ERP systems (with
about 20-30%) and are, to a great
extent, due to a projects manage-
ment. The groupware systems have
also been implemented in compa-
nies that do not need ERP systems
(small, virtual and knowledge-inten-
sive companies).

A considerably bigger number of com-
panies use SPICT for stock inventory
management (half of them), docu-
ment circulation (more that one quar-
ter), project management and group-
ware systems which are usually differ-
ent modules or functionalities within
the high-class ERP systems. During
the last two years there is a trend to-
wards a decrease in the growth in the
use of these systems which is a sign
that, to a certain extent, the compa-
nies which needed them have already
implemented them.

There is a similar trend as far as the
total number of implementations is
concerned. They also include web-
sites, telephone switchboards, and
office packages. This means that in
the coming years, the priority of ICT
policy will be the integration of the
existing systems and the increase in
the effectiveness and use of avail-
able functionalities rather than the

Ficure 72. NUMBER OF ADOPTIONS OF 10 SELECTED ICTS IN DYNAMICS PER
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investment in brand new implemen-
tations. This conclusion is further
substantiated by the allocation of
funds in the expected IT budgets for
2009 where the highest percentage
(45%) is for IT maintenance serv-
ices and internet®, while 39% are
planned for upgrading the equip-
ment (computers and networks) and
only 16% are for investments in the
implementation of new software
and IT systems. A bigger percent-
age for new implementations from
the total IT budget is planned by the
more innovative companies (correla-
tion r=0.192, p<0.01).

Although the companies have
systems that cover three or four
functionalities®, they rarely (only 2-
3%) claim they have ERP systems. Only
when the companies have all of the five
functionalities, the majority of them
(80%) say they have ERP systems. This
indicates once again the lack of inte-
gration of these systems. The reasons
are usually in the fact that the systems
were installed at different periods by
different implementers and are used
by different employees whose coor-
dination is achieved through classical
methods (meetings or e-mail) and it is
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necessary to input data from one sys-
tem into another.

The use of systems which offer most
of the typical ERP functionalities is
associated with a higher innovative-
ness of enterprises and this correla-
tion is statistically significant. Most
innovative are the companies (with
an average index i=33) which use
groupware systems and project man-
agement, followed by the ones which
use ERP and CRM systems (with an
average index i=27). The companies
with the average lowest innovation
index (close to the average for the
study) according to the 10 selected
ICT are the companies which use ac-
counting software (i=18), stock in-
ventory software (i=19), and Micro-
soft office packages (i=19).

Very often users and implementers of
ERP emphasize the more innovative
character of the system by pointing
out that ERP is based on international
management experience and in this
way the company receives for free
part of the know-how of the best in
the sector. Training and application
of practices from other industries is
an additional positive factor and it is

& The introduction of the internet in enterprises is discussed in details in Innovation.bg 2008. Actually, all enterprises
use broadband access (including, as an alternative, in the house of the manager of the SOHO segment).

& Accounting, stock inventory, document circulation, customer relationship management (CRM) and systems for

project management and collaborative work.
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done again through the ERP systems.
By the wider use of the off-the-shelf
ERP packages, the business processes
are standardized and codified. This,
however, can threaten the judg-
ment and creativity of employees®®.
In many cases the innovation takes
place before and during the ERP im-
plementation while after that the
system sustains its equilibrium state.
One of the most significant effects
of the application of an overall ERP
is not only the potential transforma-
tion of the model and chain of add-
ing value in the enterprise but also
the outsourcing of groups of proc-
esses which cannot happen without
the ERP systems. The overall process
of management consulting, connect-
ed to the business process modeling,
reengineering and development of
the capacity of the customer organi-
zation to manage its business which
is based on the process method, can
continue for 20 — 30 months. The
results include a decrease in the pe-
riod for producing or delivering the
service through an optimization of
the delays, improvement of quality
through more effective control and
often — organizational and structural
changes which comply with the ac-
tual business processes. The leading
sectors which have introduced the
greatest number of ERP systems are
industrial mechanical engineering,
food processing industry, and chemi-
cal industry while the sectors which
are lagging behind are tourism and
construction and real estate?’. At the
same time due to strong competi-
tion for end-customers, exactly these
three sectors have invested substan-
tially to improve their online pres-
ence over the last three years.

Customers participate and are the
most important partner during the
whole innovation process (they derive
data from the overall performance;
test prototypes and beta versions;
establish products in the market,
etc.). Customers (or rather, some spe-
cific segments like the early adopters)
stimulate innovations®. Learning from

Chaos Group has a world-class competitive platform level for 3D visualiza-
tions and animation and registered patents used by almost all game manu-
facturers. The company has attracted a small group of freelancers and com-
panies working with its products and exporting services with high added
value in the field of architectural design. Other examples include Telerik Plc.
(which develops programming environments and creates Microsoft oriented
technologies), Sirma Group and its joint venture partner Ontotext (which
work in the field of semantic technologies). Both firms are among the key
sponsors of some of the world’s biggest conferences and expos in their re-
spective field. These firms also have a significant number of people who deal
with R&D. Sirma has been named by the Ministry of Education as the most
successful Bulgarian firm participating in the research programs of the Euro-
pean Union. A number of other companies have also succeeded in joining
the world chains for adding value as direct suppliers of leading technological
companies or as manufacturers of their own equipment which is exported to
some markets which are traditional for Bulgaria (for example Daisy Techno-

logy Ltd. and Datecs Ltd).

Source: Applied Research and Communications Fund.

customers, managing the knowledge
about them, and the overall relation-
ship between them and the enter-
prise establish key competences for
achieving higher competitiveness and
innovativeness. The customer relation-
ship management (CRM) systems ap-
peared as a strategic response from
the companies to this challenge. The
implemented systems vary significant-
ly according to their scope, function-
ality and complexity: from simply well
organized systems for management
of contacts to systems which are fully
integrated with the other functions of
the ERP systems and which automati-
cally offer to their clients services like
the recommendations of amazon.com
for buying books based on client histo-
ry. Regardless of the complexity of the
application, all specialists in the field of
CRM say that this is not software but a
goal-oriented strategy of an organiza-
tion. These goals, therefore, result in
particular requirements to the design
of business processes which eventually
can be met by software.

Eight percent of the companies
(twice more than those with ERP sys-
tems) have introduced CRM systems.
The growth of implementation proc-
esses is connected to the growth of
outsourcing of CRM activities in mul-
tinational companies in Bulgaria after
2000, the development of telemar-
keting, and the gradual development
of capacity in Bulgarian adopters,
including the development of open
code systems. The open code systems
manage to overcome a number of
drawbacks of the ERP systems (for
example, the company’s necessity to
adjust business processes to what the
systems offer rather than to adjust IT
system to its specific needs). For the
second time in a roll since 2006 it has
been empirically proven that the en-
terprises which use open source sys-
tems, too, are more innovative than
those which use only Microsoft.

Another type of SPICT, that strength-
ens its position as a micro-trend, is
the implementation of electronic

& Head, Simon (2003). The New Ruthless Economy: Work and Power in the Digital Age. Oxford Univeristy Press. London.

& According to data from CBN Panov, Stoychev and Co, 2008.

& There are many cases of new products developed with the help of a customer’s idea that appeared as result of
a routine relationship with the company, and which was successfully established in the market.



learning. The demand for this type
of service is created by enterprises
that are involved in very intensive
training activities, for example the
pharmaceutical industry. The govern-
ment turned out to be another seri-
ous client. The managers, looking for
optimization of expenses for compul-
sory trainings turn to e-learning pro-
viders and realize considerable eco-
nomic benefits — not only of money
but of the time of their employees.
This market is also closely connected
to the market for electronic tests®
for the needs of human resources
management departments. These
tests not only save time and money
but also create possibilities for more
complex agreements and coopera-
tion between companies. It will not
be long before corporate training,
team building and personnel recruit-
ment are done (at least partially) in
3D environments®,

In each sector there are specific in-
formation technologies which di-
rectly increase the effectiveness of
certain functions or the overall pro-
ductivity of enterprises (CAD/CAM
in textiles, GIS/GPS in transport and
logistics). These specific information
technologies are also a prerequisite
for the inclusion of Bulgarian compa-
nies in the global production chains
which facilitate the innovation proc-
ess (modeling, virtual testing, quick
prototype preparation) by reducing
the product cycle (many times) and
decreasing the marginal price of the
next implementation or they are just
a condition for the provision of par-
ticular product (billing systems).

In other cases the benefits of the
SPICT depend on the degree of auto-
mation and digitalization of produc-
tion. The price and time for the im-
plementation of a system for docu-
ment circulation depend on whether
the whole communication is already
electronic, and it only has to be input
automatically in the system, or the
whole documentation history has
to be digitalized, the habits of many

Ficure 73. PYRAMID OF THE FUNCTIONALITIES OF BUSINESS MANAGEMENT

SYSTEMS®

Available functionalities
for business management

Share of companies of
a given range with ERP

81%

Source: INA-3.

Ficure 74. ONLINE TRADE IN 2008 IN EU-27
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® Each layer of the pyramid has a volume which corresponds to the percentage of companies (shown on its left)

with a certain number of functionalities.

* At the moment the leader in this field is OC Bulgaria, which holds the rights for the majority of tests used in

business.

" Leading universities like Harvard, Princeton, Pennsylvania, Ohio and others have buildings in Second Life, which are
used as a tool for additional e-learning. What is more, at the end of 2008 a legitimate Bachelor's degree program
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people changed, etc. The situation
with automation of the production
process in enterprises is similar. The
foreign companies think that the
machines used either already have
digital data transmitters or these can
be routinely installed. However, this
process turns out to be not so easy
(especially if we consider the period
2000-2008) and gives many compa-
nies the possibility to specialize as
sub-suppliers whose main task is to
digitalize the equipment. Some of

these companies have been granted
patents in this field and have started
working in foreign markets.

The delayed or postponed implemen-
tation of SPICT is due to a great extent
to the slow formation of the necessary
number of companies which imple-
ment and have enough capacity for
this. These companies play the role of
mini innovation hubs which routinely
provide services and thus cause their
clients to reproduce innovations.

Research and Development in the ICT Sector

A comparative study of the ICT poli-
cies of the EU member states groups
them in four categories®? depending
on the relevance of their national
and regional ICT to the R&D in the
field of network enterprises (E-busi-
ness). In 2007, Bulgaria is in the
group of the least developed coun-
tries together with Lithuania, Latvia
and Slovakia. The research priorities
of Bulgaria do not find placement in
three of the four sub-fields of net-
work enterprising: enterprise inter-
operability, digital ecosystems for
business innovation-DBE, and col-
laborative business networks. As to
the fourth field, ambient technolo-
gies for the product lifecycle—AITPL,
Bulgaria is positioned in the third
category. The strategy for Acceler-
ated Development of the Informa-
tion Society (2008) envisages many
activities, including in the sphere of
Radio Frequency Identification-RFID.
This is probably one of the reasons
that Bulgaria has accumulated ex-
perience in the field of robotics and
semantic technologies and also par-
ticipates actively in one of the tech-
nological platforms of the EU — the
one for mobile technologies.

Bulgaria remains the country with
the worst developed online trade
among the EU member states and in
fact there is no change in the per-
centage of these who sell and buy
online. The share of the online turn-
over increased from 0.1% to 1% in
2008. Still the greatest percentage is
connected to online banking (which
does not count here), the payment
of utility bills and the text message
payments of services (for mobile
phones or online).

Ficure 75. RELEVANCE OF NATIONAL ICT POLICIES TO THE FIELD

OF E-BUSINESS

Highly Relevant
Relevant
High-Level / Indirectly
No Relevance
Countries out of EU

JOOEN

Source: Comparative analysis, 1st version, ERA co-ordination Initiative in the Field
of Network Enterprise, 2007.

%2 Very relevant: The policies have a well developed and detailed research program in the field of network
enterprise, more particularly in its sub-fields; Relevant: The policies have well developed and detailed research
program in the field of network enterprise, but remain defined in the more general spheres like e-business, ICT
for business; General (indirectly): ICT policies are connected to the development of the information society, the
innovations, etc and can be found in other strategic documents, without being directly related to the network
government. Undeveloped (irrelevant): the policies do not outline research in R&D and even do not take ICT

into consideration.



Although the total expenditure for
R&D in the ICT sector increased twice
for the period 2000-2006, and the ex-
penditure of firms rose by 50%, it can
hardly be stated that there is signifi-
cant progress since the percentage
of expenditure for R&D according to
the gross added value remains stable
at 2-3%. A positive trend is the near
doubling of the gross added value
per company.

TasLe 16. R&D IN THE ICT SECTOR (€ MILLIONS)

Turnover of the ICT sector 1,127

Gross added value
for the ICT sector

Expenditure for R&D
in the ICT sector

Number of companies

499

15.2

Source: National Statistical Institute, 2008.

1,500 2,248 1,940 2,121 2,421 2,747

794 911 1010 1092 1210

15.0 177 236 229 309

4,188 4,522 4,512 5,000 5,259 5,445 5,605

Policy in the Field of ICT Development

The Bulgarian policy in the field of In-
formation and Communication Tech-
nologies has developed chaotically
and with big delays compared to
world practices. The applied measures
are occasionally backed up financially
and generally there is a lack of regu-
lar evaluation of the progress of their
implementation. In Bulgaria this is a
common, long-term problem connect-
ed with the process of policy develop-
ment which reveals inefficiency on an
institutional level and a lack of capac-
ity for strategic thinking by politicians.

During the 70s and 80s the country
had a serious strategic vision about
the role of ICT in the development
of the economy which was revealed
through their systematic support, i.e.
industrial espionage, strategic part-
nerships with leading manufacturers,
investments in R&D and training®.
However, at the beginning of the 90s
all these channels were closed. The
policy and regulations followed the
requirements in the development of
mobile telephony, radio and televi-
sion. The first attempt for the devel-
opment of a more systematic policy
was made at the end of the 90s. This
was marked by stabilization of the

economy and the beginning of the
European Union integration process
of Bulgaria.

The common political framework in
the field of ICT was defined by the na-
tional Strategy for the Development
of the Information Society (SDIS) in
1999. At first, it played an important
role for the introduction of a modern
legislation in the field of ICT and their
application in the citizens-business-
government relationship. The strat-
egy also made a provision for a wide-
membership consulting body called
the Coordination Council for Informa-
tion Society (CCIS) with the participa-
tion of almost all active nongovern-
mental organizations in the field of
ICT. The National Program for the De-
velopment of the Information Society
was updated at the beginning of 2001
and provided for a number of timely
and feasible activities. The change of
the government brought a shift in the
institutional focus on ICT towards the
narrower field of electronic govern-
ment. This change of focus was out-
lined in the Electronic Government

Strategy adopted in 2002 as a positive
effect of the public-private partner-
ship between members of CCIS and
the United Nations Development Pro-
gram (UNDP) for Bulgaria which had
started in 2000/2001. This partnership
aimed at creating an organizational
body that would facilitate the work
of CCIS and the practical realization of
SDIS. The institutional deficits started
to manifest themselves soon after
that. A number of government initia-
tives by the Minister responsible for
SDIS were not in conformity with the
program documents written by him.
For a brief time there existed a second
policy center, namely the Ministry of
Economy, which supported the devel-
opment of a Strategy for Competitive-
ness of Bulgarian ICT Industry. This
strategy was not adopted until 2004
(after the change in the Ministry) as a
result of which the Ministry of Trans-
port and Communications returned
again on the scene of ICT policy. The
CCIS was established again since the
former one had not functioned for
three years. The new council had few-
er members and focused on the ICT

% The Bulgarian equivalents of the powerful VAX machines were introduced in some mathematics high schools
during the second half of the 80s even before they started being used in some enterprises.
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companies but in fact it started func-
tioning at the end of 2005, following
the latest elections.

There is a tendency to approve the
important program documents for
the development of the information
society and ICT in the middle of the
mandate or even during the final
year. For example it was not until Oc-
tober 2008 that the government ap-
proved the Program for Accelerated
Development of Information Society
(2008-2010)%, whose previous ver-
sion was discussed and approved by
the CCIS back in 2006. The only ex-
ceptions are the Electronic Govern-
ment Strategy (2002) and the Elec-
tronic Governance Act (2007).

Another disturbing trend in the de-
velopment and implementation of
ICT policies is the direct borrowing
of successful policies which were ap-
plied many years ago (particularly
given to the speed of development
of ICT) together with the uncritical
pursuit of irrelevant targets. For ex-
ample, the program for the devel-
opment of tele-centers is still widely
promoted. This program appeared
in Bulgaria after the market for pro-
viding internet access in public places
had reached its peak and was direct
government interference in this mar-
ket without added value. If this ini-
tiative had been put into practice in
the period from the end of the 90s
to 2000-2001 when there were pilot
implementations it might have been
much more useful.

In this case the European Commis-
sion also has certain blame, because
it refused to accept the arguments of
almost all of Eastern Europe that it
is not right to measure only the per-
centage of public places (owned by
the government or the municipality)
with internet access, but all places
with public access to internet. Com-
puter and internet clubs appeared
mainly in Eastern Europe and the
developing countries. There are simi-
lar problems in the indicators which
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Ficure 76. ICT POLICY DYNAMICS: INSTITUTIONAL DYNAMICS
IN THE PERIOD 1997-2009
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Source: Applied Research and Communications Fund.

measure the progress in the informa-
tion society and ICT in business. For
examples, for a long time Eurostat
and even other leading analytical
companies did not include the broad-
band access through LANs and took
into consideration only DSL. In this
way Bulgaria was last in the ranking
by broadband internet although the
LANs delivered even faster access
than the ADSL of some European
telecom companies years ago. Con-
sequently, this made the politicians
design policies which would seem ap-

propriate to our European partners
but without making a realistic analy-
sis of their necessity and feasibility in
the country. Realistic opportunities
for upgrading in fields where Bulgar-
ia shows an average European level
in the dissemination of technologies
or services (or at least it showed at a
specific time in the past) are missed.
Of course, in many cases the main
reason which allowed the wider in-
troduction of certain technologies
(from cable TV and computer clubs
to broadband access at home) was

% The analytical part of the program follows the analysis in E-Bulgaria. Some of the policy recommendations from

the report are also used.



the fact that many regulations and
copyrights were violated.

The last aspect of our country’s policy
in the field of ICT (i.e. the policy for
stimulating R&D and education, the
development of infrastructure and
the diffusion of technologies in the
population and business), which is of
particular importance to businesses
and innovations, refers to its general
nature and lacks specific priorities.

The latest Strategy for Accelerated
Development of the Information So-
ciety is a good example for defining
specific measurable objectives in spe-
cific fields and priorities. However,
the approval process still takes too
long and leaves the impression that
there is not the available capacity
for its timely implementation. Digital
content is still not viewed as a prior-
ity sphere and a basis for the setting
up of new businesses.

The regional plans for development
only refer to the necessity for inter-
net access and more technologies in
business but actually do not provide
specific ideas which take into consid-
eration the local characteristics of
the business environment. The plans
lack both analysis of the ICT usage
by enterprises and a motivation for
identification of their problems.
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Appendix Methodological Notes,
- Sources of Information
- and Definitions

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

SANE S SN

Each group contains several synthetic indicators. Working definitions which
could differ from stricter theoretical definitions have been applied to the
groups and the indicators. The latter consist of various numbers of statisti-
cal values displayed graphically. They are grouped in way providing the most
comprehensive view of the respective component of the national innovation
system. The graphs representing the values are based on the internationally
recognized definitions and concepts.

The report uses innovation in its many forms and meanings. Innovation is the
adoption of a new or significantly improved idea, product, service, process or
practice in order to meet a certain need. The concept is also used in a narrower
sense in some parts of the report.
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The Applied Research and Communications Fund has been carrying out regular
surveys of the innovation activity of enterprises in Bulgaria (INA) since 2004
based on the methodology of the Innovation Survey of the European Commu-
nity. The sampling, fieldwork and its quality control has been performed by the
marketing agency Vitosha Research.®

The third survey of the innovation activity of enterprises (INA-3) was carried out
in the period November 3 — December 18, 2008. The planned sample included
1,000 enterprises (200 micro, 600 SMEs and 200 large ones) in sectors 10 to 74 of
the National Classification of Economic Activities (NCEA) — 2003. The respondent
target group were the owners and senior managers of the enterprises.

The general population on which the sample is based includes the corporate
data base of Vitosha Research of about 260,000 legal persons which have been
statistically active in the period 2000-2006.%¢ Two random samples of 2,000 mi-
cro enterprises and 6,000 SMEs were generated on this basis. The entire popu-
lation of large enterprises (673) was included. Fifty-five regional quotas (based
on the relative number of enterprises in each region and, within the regions,
on the enterprises in the regional center and outside it) were calculated on the
basis of these three sub-populations.

A preliminary validation of the contact information for the enterprises in the
sample was carried out for each region. Companies having obsolete addresses
were discarded and the fieldwork was carried out in the order of the provided
lists until the entire planned number and quota for the type of town had been
covered.

Where available lists were exhausted without conducting the planned inter-
views the sample was supplemented by enterprises by quota (identified by the
interviewers) provided they met the criteria for selection. Overall, a quarter
was substituted, mostly micro enterprises and small companies.

A total of 1,028 questionnaires have been received but 14 of them have been
discarded following a telephone check of 10% of the planned sample (a total
of 100 questionnaires selected from all regions on the basis of a simple random
sample) because the interview had not been carried out or had been conducted
improperly (conducted with an inappropriate respondent). The logical review
corrected entry errors in 5 questionnaires and 10 cases were discarded mostly
for not meeting the type of activity criteria.

The number of interviewers was 128, who visited 3,738 addresses in a total of
4,152 visits due to second visits made necessary by absent respondents or a
subsequent interview meeting required.

% The Agency and its team have 20 years of experience in conducting qualitative and quantitative surveys in the
fields of technology, innovation, labor market, gray economy and corruption for clients including the European
Commission, the World Bank, the World Economic Forum (Davos), UNDP and other international institutions, as well
as marketing research for a wide range of Bulgarian and foreign companies.

% The data base is populated from various public sources — legal reference services (Ciela and Daxy), Large Taxpayers
(NRA), Yellow Pages, etc, as well enterprises operating on regulated markets (for which the various authorities
maintain lists of enterprises), enterprises which have participated in samples, validations, and quota substitutions
in various surveys for other clients for the period 1998-2008, and the enterprise data base of the Innovation Relay
Centre of the Applied Research and Communications Fund.



TasLe 17.  INFORMATION ABOUT ADDRESSES VISITED DURING INA-3

The respondent was reached at the company (260 visits)

The respondent does not want to participate —
personally declined

Busy for the period of the fieldwork

Inexistent address; Construction site, wrong address,
telephone number for the company

The person contacted declines to cooperate

No one present at the address in the sample (346 visits)
Wound up, bankrupt company

Lack of correspondence to the selection criteria
Effective interviews

Total number of addresses visited

Total number of visits (up to two visits per address)

Source: Vitosha Research, 2008.

52
396
27
1994

140
106
10
1004
3738
4152

TasLe 18. CHARACTERISTICS OF THE ENTERPRISES IN THE SAMPLE

Share of enterprises in Sofia

Distribution by size
Share of micro enterprises (under 10 staff)
Share of small enterprises (between 10 and 49 staff)

Share of medium sized enterprises (between 50 and 249 staff)

Share of large enterprises (over 250 staff)

Distribution by type of company

Share of joint stock companies (joint stock and single trade

joint stock)

Share of limited liability companies (incl. sole owner Ltd)
Share of sole traders (ST)

Other (general partnerships, cooperatives, partnerships
limited by shares, companies pursuant to the Contracts
and Obligations Act)

Average number of employed in an enterprise in 2007

Share of employed in the enterprises among
all employed in sectors 10-74 (NACE 2007 )

Average enterprise age as of December 31, 2008
Share of enterprises started before 1989

Distribution by type of ownership of controlling stake
Share of enterprises over 50% of which is owned by local
private owners

Share of enterprises with over 50% state/municipal
ownership

25%

22%
40%
21%
17%

20%

50%
21%

9%

133

9%
17 &
13%

86%

6%
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CONTINUATION OF TABLE 18

Distribution by type of ownership of controlling stake
Share of enterprises over 50% of which is owned

by foreign legal persons 2%
Share of enterprises over 50% of which is owned

by foreign natural persons 1%
Family owned (another combination) 5%
Share enterprises having exported in 2007 15%

Source: Applied Research and Communications Fund, 2009.

The index summarizes the measurement of the innovation activity at the com-
pany level and aggregates seven types of innovation of the four types applied
by enterprises (to products, processes, organization and marketing) and their
degree of novelty (to the enterprise, to the market or to the world) as regis-
tered by INA-3. Its values range from 0 to 100, with 0 indicating that the enter-
prise had lacked innovation, while 100 meaning that the enterprise had made
all types of innovations at the highest degree of novelty.

1. Product innovations

1.1 The enterprise has started to make products new to the company

1.2. The enterprise has started to make products new to the Bulgarian market

1.3. The enterprise has started to make products new to the international
market

2. Process innovations

2.1. The enterprise has adopted production methods/processes new to the
company

2.2.The enterprise has adopted production methods/processes new to the
sector

3. Organizational innovations

3.1 The enterprise has adopted new or considerably improved management
methods and systems

3.2. The enterprise has made considerable changes in the organization of work

3.3. The enterprise has established new or considerably changed relations
with other companies in the value adding chain

4. Marketing innovations

4.1. The enterprise has made considerable changes in the design or the
packaging of its products

4.2.The enterprise has applied new or considerably changed methods for
the sale and distribution of its products and/or services

Source: Innovation.bg 2007, Applied Research and Communications Fund.




The index considers three types of innovations, which are equal from the point
of view of the positioning of the innovation — product innovations (what is
being produced), process and organizational (how it is being produced)®” and
marketing (who it is designed for and how it is sold). The various components
of the index have equal weights within their groups.

Innovation.bg contains secondary statistical and administrative data and data
from nationally representative surveys of enterprises conducted by the socio-
logical and marketing agency Vitosha Research. The report uses a number of
freely accessible Bulgarian and foreign sources, which in some cases has result-
ed in differences in time horizons, definitions of the used variables and graphi-
cally represented indicators. This appendix summarizes notes, definitions and
methodological explanations to the separate chapters. The Applied Research
and Communications Fund updates annually the /nnovation.bg report aiming
at making it a reliable and effective instrument for monitoring the Bulgarian
national innovation system.

% The process and organizational innovations are in turn equally weighted within the sub-group. Process innovations
in INA-3 refer mostly to technologically new or improved processes. Organizational innovations usually involve
purely process innovations without any technological renewal (such as the application of process and organizational
reengineering). For this reason they are considered together.
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1. Gross Innovation Product

1.1. Innovation product

110

Every three years the European Commission and Eurostat conduct the Com-
munity Innovation Survey (CIS). In 2003, for the first time a pilot CIS compliant
survey was carried out by the National Statistical Institute (NSI) of Bulgaria. The
latest, fourth CIS covered the period 2004-2006 and was published in 2008. It
has been complemented by the results from a special nationally representative
survey commissioned by the Applied Research and Communications Fund and
conducted by the sociological and marketing agency Vitosha Research in 2008.
The agency has adopted and slightly adjusted the CIS methodology, in order to
provide both maximum comparability of the data to the ones of Eurostat and
NSI. Data from the International Organization for Standardization (ISO) have
also been used in the report.

Eurostat and NSI data are accessible on the internet at:
http://epp.eurostat.ec.europa.eu/portal/page?_pageid=1090,30070682,1090 _
33076576&_dad=portal&_schema=PORTAL.

Manufacturing is defined to include NACE’s sections C to E while services com-
prise NACE subdivision 51, sections | and J, subdivisions 72 and 73 and groups
74.2 and 74.3.

Innovative enterprises are enterprises which introduce on the market new or
considerably improved innovation goods (products and services) and innova-
tion processes, including new methods for providing services and channels for
the supply of products. Innovation products and processes have to be new
for the enterprises themselves, but not necessarily for the market. Product in-
novation is a product or service which is new or considerably improved when
it comes to its main features, technical specifications, purpose, incorporated
software or other intangible components. Process innovation is the adoption
of a new or considerably improved production technology, new or considerably
improved method for providing services or supplying products.

The high technology sectors of industry include the manufacturing of pharma-
ceutical products and preparations (NACE 24.4); office machinery and computers
(30); radio, television and communication equipment and apparatus (32); aircraft
and spacecraft and their engines (35.3). Medium high technology sectors of indus-
try include the manufacturing of chemicals products (except for pharmaceutical
products and preparations) (24); machinery, equipment and domestic appliances
(29); electrical machinery and apparatus not elsewhere classified (31); medical,
precision and optical instruments (33); motor vehicles, trailers and semi-trailers
(34); railway and tramway locomotives and rolling stock (35.2); motorcycles and
bicycles (35.4); other transport equipment not elsewhere classified (35.5).

Research-intensive high technology services are: post and telecommunications
(NACE 64); computer and related activities (72); research and development
(73). Research-intensive market services are: water transport (61); support-
ing and auxiliary transport activities and activities of travel agencies (62); real
estate activities (70); renting of machinery and equipment without operator
and of personal and household goods (71); other business activities (74). Re-
search-intensive financial services are: financial intermediation (65); insurance
and pension funding (66); activities auxiliary to financial intermediation (67).
Other research-intensive services are: education (80); health and social work
(85); recreational, cultural and sporting activities (92).



1.2. Technological product

1.3. Research product

The data in this section are taken from the European Patent Office (http://
www.european-patent-office.org/index.en.php), the U.S. Patent and Trade-
mark Office (http://www.uspto.gov/) and the Bulgarian Patent Office (http://
www.bpo.bg/bg/). Because of the numerous changes to the European pat-
ent legislation and the more complicated information service of the European
Patent Office, the available primary administrative data on submitted patent
applications and registered patents cannot be used. Therefore, Innovation.bg
uses secondary data provided by Eurostat:
http://epp.eurostat.ec.europa.eu/portal/page? pageid=1996,45323734& _
dad=portal&_schema=PORTAL&screen=welcomeref&open=/t_science/t_pat&
language=en&product=EU_TB_science_technology_innovation&root=EU_TB _
science_technology_innovation&scrollto=0 (theme Science and technology, Pat-
ent Statistics).

The report has used data from the data bases of the information platform
Thomson Reuters — ISI Web of knowledge (which includes the data bases
Web of Science, Derwent Innovations IndexSM, Biological Abstracts®,
MEDLINE®, Journal Citation Reports®) and the information platform ELSE-
VIER (including the following data bases: Science Direct, SCOPUS, Engineering
Village, EMBASE.com).

2. Entrepreneurship and Innovation Networks

2.1. Entrepreneurship

2.2. Innovation networks

There is no systematically developed methodology and data on entrepreneur-
ship in the Bulgarian economy. The Bulgarian SMEs Promotion Agency (BS-
MEPA) is the main source of information on the current state and development
perspectives of entrepreneurship and start-ups. The report uses data from the
National Statistical Institute and comparative entrepreneurship data from the
European Bank for Reconstruction and Development (EBRD).

The annual reports of BSMEPA are available at:
http://www.sme.government.bg/IANMSP

Innovation networks in Bulgaria were studied based on data from sociological
surveys: for the EU — Community Innovation Survey 2004-2006, published in
2008; for Bulgaria — INA-3. The CIS methodology has been adapted and slightly
adjusted in order to provide maximum comparability with the EU data, which
are available at:

http://epp.eurostat.ec.europa.eu/portal/page?_pageid=1996,45323734& _
dad=portal&_schema=PORTAL&screen=welcomeref&open=/&product=EU_
TB_science_technology_innovation&depth=2 (theme Science and Technology).

3. Innovation Investment and Financing

Sources of the data for R&D Investment are NSI and Eurostat. The data are
available on the website of Eurostat, theme Science and Technology:
http://epp.eurostat.ec.europa.eu/portal/page? _pageid=1996,45323734& _
dad=portal&_schema=PORTAL&screen=welcomeref&open=/&product=EU_
TB_science_technology_innovation&depth=2
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R&D expenditure includes current expenditure on R&D and expenditure on
the acquisition of tangible fixed assets intended for R&D use made by domes-
tic and foreign enterprises in Bulgaria. R&D expenditure is made by various
economic agents, classified in four sectors: (a) 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); (b) The government sector includes public organizations and institu-
tions which offer, rather than sell, services which meet the individual and col-
lective needs of society and are primarily financed through the state budget
(excluding the entities of the higher education sector); (c) The higher education
sector includes universities, colleges, higher education institutions, research in-
stitutes within higher education institutions and university hospitals; (d) The
private non-profit sector includes private foundations, associations, societies,
etc, providing non-profit services.

R&D expenditure by sources of funding 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: (a) enterprises’ revenues; (b) the state
budget (excluding those of the higher education organizations and the uni-
versity hospitals); (c) the higher education organizations and university hospi-
tals’ budgets; (d) non-profit organizations’ resources (foundations and associa-
tions); (e) foreign entities.

R&D expenditure by type of costs is divided into: (a) current R&D costs, which
include the costs of materials, external services, personnel and other operating
costs. Depreciation costs are not included; (b) costs on tangible fixed assets ac-
quisitions intended for R&D, including the costs for purchasing land, construc-
tion 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: (a) expenditure on fundamen-
tal research, which comprises experimental or theoretical research whose main
purpose is to acquire new knowledge on the essence of phenomena and ob-
served facts. Usually, fundamental research results do not have commercial ap-
plications and are intended for publication in science magazines or for exchang-
ing among interested persons and organizations; (b) expenditure on applied
research, which comprises original research carried out with the purpose of
acquiring new knowledge which is, however, primarily directed towards achiev-
ing certain practical aims and tasks; (c) expenditure on experimental develop-
ment, which comprises systemic explorations, based on available knowledge,
derived from science and/or practical experience. The purpose of experimental
development is to create new materials, products, and devices; to implement
new methods, systems, and services or to improve considerably the already
existing ones.

4. Human Capital for Innovation

4.1.

112

Scientific career,
R&D and high-tech
employment

Data from NSI and Eurostat have been used. The Eurostat data is available on
its website, under the theme Science and Technology:
http://epp.eurostat.ec.europa.eu/portal/page? _pageid=1996,45323734& _
dad=portal&_schema=PORTAL&screen=welcomeref&open=/&product=EU_
TB_science_technology_innovation&depth=2



4.2. Education outcomes
guality of the
educational product
and lifelong learning

R&D personnel includes employees directly involved with R&D, as well as em-
ployees (managers, administrators, clerks) who provide direct support to R&D
in the country as measured by physical entities or by the equivalent of full em-
ployment. 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 divi-
sion 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 economic sectors under the R&D
expenditure indicator in this appendix).

R&D personnel comprises three main categories — research, technical and sup-
port staff. Researchers are professional experts directly engaged in R&D and
working on the definition and development of new knowledge, products, proc-
esses, methods and systems, as well on the management of the correspond-
ing topics (projects). Technical staff includes the persons with the necessary
knowledge and experience in one or several fields of science and performing
research and technical tasks by applying operational principles and methods
under the guidance and control of researchers. Support staff includes skilled
and unskilled workers, accountants, personnel experts, and secretarial support
staff who participate in the implementation of research projects or are directly
associated with them. Research and development includes creative work car-
ried out systematically in order to enhance the volume of knowledge, including
about humans, culture and society, as well as using this volume of knowledge
for new applications. R&D consists of fundamental and applied research and
experiments.

Data from NSI and Eurostat have been used. Data from three international
comparative studies have been used for a comparative measure of the quality
of the Bulgarian secondary education:

Progress in International Reading Literacy (PIRLS) — an international compara-
tive study of literacy among 9-10 year olds at the end of the primary level of
schooling (4 years of schooling) conducted by the International Association for
the Evaluation of Educational Achievement (IEA).

http://nces.ed.gov/surveys/pirls/

Trends in International Mathematics and Science Study (TIMSS) — a study of
the global trends in the education in mathematics and science conducted by
the International Association for the Evaluation of Educational Achievement
(IEA).

http://nces.ed.gov/timss

The Programme for International Student Assessment (PISA) — an interna-
tionally standardized assessment of the literacy of 15-year olds at the last stage
of compulsory education (8 years of schooling) conducted by the Organisation
for Economic Cooperation and Development (OECD).

http://nces.ed.gov/pisa

Participating in lifelong learning can take many forms — education in the system
of schools as well as outside it, such as courses, seminars, conferences, lectures
and other forms in which the respondents have participated four weeks prior
to the survey. Formal education takes place in schools, colleges, universities,

INNOVATION.BG 113



specialized institutions of higher education, and other training institutions ac-
cording to a fixed curriculum. As a result of this kind of education one acquires
an educational degree. Informal education is what is achieved through cours-
es, conferences, seminars, private tutoring and other forms regardless of its link
to a current or a prospective future job of the person or it is intended for per-
sonal, social or domestic uses. Self-directed study is done without a tutor and
outside the formal educational system and informal education and is intended
to enhance knowledge and skills of the individual.

5. Information and communication technologies

The analysis is entirely based on the survey of the Applied Research and Com-
munications Fund INA-3.
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