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SUMMARY

Bulgaria as part of the EU is facing serious economibaillenges that require the implementation of an
ambitious economic policy. By the Innovation Strategy for Smart Specialization (1S3, ISSS, the Strategy)
Bulgaria declares its vision for a policy change and overcoming of the existing soc@oonomic challengs:

Low labor productivity;

Low share of higitech production;

M M ™

Demographic crisi$ aging of population;
E Providing high quality and healthy life;

The development and implementation of the Strategy should be understood as a dynamic process of
adopting the most appropriate areas to focus intervention on.

An effective partnership is heeded to implement the Vision and objectives of the Strategy. The central and local
government, industry and academia, NGOs and all stakeholders need to be involved hy@ingihialogue to

reach a common understanding on the ways and means of achieving economic growth. This version of IS3 is
part of a process that will continue during the years of the new budgetary period of the Operational Programs.
The strategy includes congliens, views, and proposals, experiemg@ositive and not only positive from the
implementation of past measures and actions; It is based on analysis of Bulgarian strengths and weaknesses as
well as on a good examples of successful policies of othertides.

Based on tradition, industrial and research capacity and potential, based on the competitive advantages it

is necessary to plan and implement measures to address the major challenges facing the society. The
Strategy should be implemented by meansfa wellfunctioning monitoring and evaluation mechanism,

AT A ET DPAOOI AOOEEDP xEOE All OOAEAET 1 AAOOh OAAI EUET ¢
and if necessary changing the interventions for implementing the Strategy. It is necessdxy ensure a

relationship between smart specialization and the objective of strengthening the orientation of public

funds towards the results as a whole.

IS3 is based on the concept of a broader understanding of innovatibrgoing beyond investment only in
research or only in the manufacturing sector; it is also based on building competitiveness through design

1 fnnovation is putting into use a new or significantly improved product (good or service) or a production process, a new

marketing method or a new organizational method in business practice, workplace organization or external relations that creat

market advantages and increase the comfiiveness of companies at thatz AAAT OAET ¢ O1 - Al OAI EOT T | Ol
OECD/EUROPEAN COMMUNITIES 2005).

Innovation is often defined as a new idea which proved successful in practice. The new idea may be a new product, practice, service,

production process or a new method of organization. This new idea can be established as an innovation only if it becomes more or

less basic application or proves its usefulness in practice. Transformation into basic application does not always depend/ami the

strength of the creative idea. It also depends on market opportunities, the willingness of the industry to accept it, economic

efficiency, presentation and perception, random external factors, etc. Before the new idea can actually become a basic agiplic we

cannot evaluate these factors and say whether the idea will find a market or whether it will be frequently applied/used. I§ i

therefore not possible to be sure in advance whether the idea will become an innovation: one can only determine subsequently

whether a new idea has led to true innovation.

| ZFOAT OETI AO EO EO 110 bi OOEAI A O AAEETA OETTI OAOQET T dnnokalion AAOAT AA /
AT TAADPOO ET Al OAA OT EAEOAAOQEIT T Al tidnk. Bied hiddatbn id baged &hia ededich ApprEad | OOU OO0
where the new ideas are the result of research and have been put into practice by unidirectional (linear) transfer of knowtg

Change and innovation are expected to be designed and organized, pe¢dble and rationally planned.
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and creative industries, innovation in the social sector and services, new business models and innovation

based on practice.

31 AOO OPAABAIABDOAOHE I© BT OOAAOI T Oq

Z ) AAT OEZUET ¢ OEA DOEI OEOEAO AU DIl EAU 1 AEAOO Al T OA
sufficient extent with the regions because of not addressing them at the regional level because of the

strong centralization in the governance of the country);

E 4EEO DOl AAOO EO OAEET C CciiT AAlT OOATAO EIT O AIT OEAAC
realistic in terms of what can be achieved if they will combine their capabilities in clusters and networks.

The first two parts of the Strategy cover the issues of the soegEronomic analysis and capacity for
research and innovation performance.

The challenges facing the industry are as follows:

A Bulgarian exports include mainly lotech products;

A Internationalizatin of Bulgarian enterprises is low;

A Contribution of foreign direct investment in technology transfer is limited;
A Industrial production is extremely energy intensive, and energy inefficient;
A Labor productivity is low as a result of the above factors

Change can be made if in the identified thematic areas of the Strategy the following is stimulated:

A Attracting leading investors in higiech industries and services, who can invest in the research
and manufacturing and service units in the priorigaarof the Strategy;

A Developing research and innovation infrastructure, including ICT infrastructure;

A Improving the quality of workforcé training of personnel necessary for the industry; increasing
the number of students studying engineering, compsteence; retaining and attracting talent;
introducing the dual system of education;

A Implementing technological modernization in the manufacturing sector by using resource
efficient/wastefree technologies which are reducing pollution at the sourcerealuting carbon

emissions;
YT ET OAOAAOGEOA OOUOOAI 66 ETT1T OAOGETI T O6h OEA AAOGA EO Aihgdéricds, OAOOI O 1
non-Ci OAOT I AT OAT 1T OCAT EUAOGEI T Oh 0OA 0AGBDFoeaBlldractibedrhaatidh nclubles &@Gtithg EDAT 0O E

(sometimes tacit) knowledge, which is not always purely scientific. Innovations created by an interactive approach often prde
better targeted solutions that are easier to apply, as the process is favoralfter accelerating the deployment and adoption of new
ideas.

Both approaches to innovation are equally valid, but the consequences for programming are different. The linear approachased
on information activities, and linear methods for consulting and raining. The interactive model relies mainly on collaboration,
sharing of knowledge and mediation methods of consultation. This approach helps to develop the initial research results into
practical applications and create new ideas through mutual enrichmerof the participants

Innovation activities are carried out by entrepreneurs using existing knowledge and technology to develop and distribute new

products and practices. An ecosystem that encourages entrepreneurship creates conditions for identifying Imess opportunities

and facilitates access to 'raw materials', necessary for their development. State intervention in this process is intendeddémove

AAOOEAOO Oi AT OOAPOAT AODOOS AAOEOEOEAO AU DOI évbrA Boweverfeddd @ithD OEAOA E|
existing stable institutional framework, innovation is often hampered by markefailures. Given the uncertain outcome of innovation,

companies are often reluctant to make sufficient investments in applied research. Especially in Europe, fear of failure is thain

obstacle to innovation, although the knowledge generated in this wayaa be of great public value. In an environment where failure is

stigmatized and has its business and social cost, government intervention to stimulate innovation and entrepreneurship is

mandatory.
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A Raising intrafirm productivity by improvements based on new techniques of management and
introduction of new business models;

A Introducing hightech components and knowledg¢ensive business services in traditional
industies and services;

A Promoting internationalization of enterprises so that they can enter the international markets;
A Reduce bureaucracy through more effectigmeernment.

The strategy consists of the following main parts:

A Analytical part which coverthe socieeconomic analysis, analysis of the capacity for innovation
and research performance, and analysis of ICT and ICT potential. The SWOT analysis summarizes
the conclusions of the analyses;

A Strategic part, which formulates the vision, strategic eperational objectives for realizing the
vision; the proposed main activities associated with the achievement of the strategic objective, and
an indicative financial plan;

A Proposal for effective and coordinated management of 1S3 with an elaboratedniswecfer
monitoring and evaluation.

The analytical part summarizes data and conclusions set out in many materials prepared specifically for
the Strategy and in connection with the new programming period for the Structural Funds.

Based on a quantitative anlysis (1.8) and a qualitative analysis (2.6) an intersection point is sought in the
cross analysis (2.7) where the quantitative and the qualitative evaluation of the potential of each
economic activity is set out. Quantitative evaluation highlights the sémgths of the economy. Qualitative
analysis summarizes the state support to the economic activities through the National Innovation Fund,
OPC, NSRF and other public instruments. Cross analysis gives a full evaluation of how quantitative
advantages are comfgmented by qualitative ones, which determines the future potential for accelerated
technological development. The logic of identification is to locate the intersection point between the group
of economic activities and services and the research areas, whahe expenditures of the business and the
state for R&D are concentrated. Based on this analysis, the following technology areas have been defined:

Mechatronics and clean technologies;
Information and Communication Technology;
Biotechnology;

Nanaechnology;

Creative industries, including cultural ones;
Pharmacy;

Food industry;

To To Do o o Do Do

On the basis of proposals from businesses, and the established and declared interest of the academia to
participate in international projects, including Horizon 202®, and on the basis of the assessment of
international trends and market potential, four thematic areas have been identified and certain product
and technology niches, services and productions have been specified:

A Information and communication technology;

A Mechatronics and clean technologies;

A Industries for healthy life and biotechnology (including food);
A New technologies in creative and recreation industries;

2 Bulgarian research organizations and enterprises will bentitled to participate in EU programs, if the joint project is
in accordance with the national thematic areas identified in the Strategy
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Vision: By 2020 Bulgaria must make a qualitative leap in its innovation performance at EU lev el to
tackle public challenges in the field of demography (reverse brain drain and youth
entrepreneurship), sustainable development, intellectual capital and the nation's health.

Strategic Goal: By 2020h " O1 CAOEA xEI 1 11 O0A &£O0T 1T O0OO0&AEICOTI ODEA A£C O
Oi TAAOAOGA ET1T1T OAOI 006

In practice, this change in the indicators will be implemented through an effective policy for promoting:
A Innovation, research and development of human capital;

A Investment in highech areas in which Bulga has traditions, has created professionals and
successfully competes on the international market;

A Exportoriented industries;

The Strategic objective 2020 will be realized by achieving two operational objectives:

Objective 1: Focus the investment forthe development of innovation potential in the smart thematic
areas (for creation and development of new technologies leading to competitive advantages and increase
in the added value of domestic products and services).

Objective 2: Support for acceleratedimplementation of technologies, methods, etc. which improve
resource efficiency and application of ICT in the enterprises in all industries.

Objective 1 will be implemented by two types of measures: vertical and horizontal.

Vertical measures are aimed atthe development of the respective research and industrial areas;
horizontal measures will stimulate the links between research and businesses, the attracting and
retaining of quality human resources in the respective areas and the functioning of a favorabhnovation
environment.

For each of the four areas, the global trends, the situation in Bulgaria, and the challenges and upcoming
activities have been summarized. This will allow under the OP to propose appropriate measures to
address the identified chalenges.

To improve the partnership between research institutes and businesses, it will be necessary to apply a

AT 1 AET ACETT 1 &£ ApPOI AAEAOG £ O OAAOCEOA AAI AT Ad AT A OF
requires also a relevant infrastructure. Resarch infrastructure is part of the knowledge triangle. The

Centers of Excellence will create necessary preconditions for the development of advanced technologies,

where we have created scientific potential.

The Bulgarian research system is still isolatedrom the industry. A small part of the research results is

aimed at improving the technological level of the industry and can hardly be implemented. It is
encouraging that its structure is changing, due to focusing on new dynamic areagjuality of life, use of

alternative energy sources, use of biodiversity as a source of resources, use of natural resources as a

Ol OOAA 1T &£ OAx | AOGAOGEAI & O EibOi OETi ¢ OEA TAOQGEI 180 EA,
knowledge will attract and retainyounC D AT b1 A ET OEA A1 61 60U AT A xEil OAA
To encourage the recruitment of highly qualified staff in the enterprises will be also a prerequisite for the
development of their research and development units, which is the foundation for the eation of new

knowledge. The quality of research in universities will play a significant role in the improved quality of

education and diffusion of new ideas through close cooperation of universities with the business

enterprises sector.

3|U Scoreboard
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For this purpose, restructuring of teaching hours will be needed in order to provide more time for
research that is particularly necessary for the career development of young scholars.

An important part of the research infrastructure is the electronic research infrastructue. Einfrastructure
is an essential prerequisite for the successful participation of Bulgarian research laboratories in the EU
research programs.

For the needs of the industry it is also necessary to reform vocational education and training. To keep the
workforce moving in pace with the time it will be necessary to continue to apply the incentive measures

£l O OlEEATTTC 1 AAOT ET Cco8

"Ol CAOEABO 1 AcCCET ¢ AAEETA ET OEA EEAT A 1T &£ OCOAAT 1 AO
and recycling technolaies, mobility and transport technologies, water supply and sewerage technologies,
environmental and systems engineering, life sciences, nanotechnology, eco design, etc.) must be assessed

A0 Al 1 BPDPiI 0001 EOU A& O bAOOE A BEBedABEdf the hiide gap in il fied,QE OAT U
fast and efficient utilization of technology and knowledge is required in order to achieve a degree of
integration in this market. A key role is played by the state, which should, especially through public
procurement under OPRD and OPE 2012020, provide opportunities for the businesses to implement

innovative solutions in the sectors of waste, water, energy efficiency and energy technologies.

Stimulation of resource efficiency would improve energy independence andndependence from
increasingly expensive raw materials for industrial production. Implementation of modern technologies
will be essential to increasing productivity and competitiveness of production.

The extensive use of ICT in the industry includes actities related to the optimization of management and
production processes, ecommerce and ebusiness, provision of affordable interactive orline services
(and digital inclusion for disadvantaged people and groups, the elderly and people with impaired
mobility). In addition, ICT will create opportunities for flexible, distance and partime work (including
mothers), expanded use of ICT in the resource management activities, energy management, tracing of
environmental characteristics and effects on climate cha&e, environmental protection and monitoring in
general. It will also enable participation in international platforms, distance and os#ine trainings for
companies and employees, environmentaliriendly and energy-efficient transport and improved
mobility by implementing smart transport systems, etc. The areas for application of ICT are unlimited and
lead directly to improved business performance. It is therefore necessary to encourage the use of ICT in all
spheres of the industry.

IS3 will be implemented through the instruments of OPIC and OPSESG/Grants from the national budget
within the three-year budget forecast, NSRF, NIF.

Measures for implementation of ISSS will be secured financially mainly by the Operational programs OPIC
and OPSESG, and the pagmaining for the account of state budget will be at the amount not exceeding
the allocated resources for innovation within the frame of the laws for the state budget for every year of
the planning period till 2020.

Achieving National Objective 2 of theNational Program for Reformsz so that investment in R & D can
reach 1.5 % of the GDP by 2029 is not an end in itself. It is a guarantee that the state encourages the
development of technology, new products and the development of the existing ones, protes the
improvement of education, and promotes the building of the necessary research and innovation
infrastructure. The role of the Strategy is to identify the areas with the greatest potential for growth and
direct the support thereto.

The process of dehing product and technology niches will continue throughout the whole programming
period on the basis of an orgoing dialogue with representatives of industry, academia, and all
stakeholders with an annual monitoring to track the implementation of the neessary actions to achieve
the objectives formulated in the Strategy. The results of monitoring will impact the decisions of the
Council for Smart Growth on changing the interventions, if necessary. Evaluation of the results will be
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regularly made by an incependent assessor, external to the system. Based on the knowledge gained from
impact evaluation, the future interventions should be more effective in terms of the development of the
country.

The Strategy proposes a mechanism for coordinating and implemeng activities that should lead to its
successful performance. Drawing from the experience of successful countries in terms of innovation,
following the recommendations of the European Commission, taking into account the general
understanding of high levelmanagement of the policy for growth, the Strategy proposes to establish a
Council for Smart Growth with the Council of Ministers, chaired by the Prime Minister. Members of this
Council from the central government are 4 ministerg those of MEE, MES, MTIT&hd MAF, 4 academicg
renowned scholars, scientists and researchers, 4 business representativesuccessful businessmen of
high reputation in the community. The Council will have the task and responsibility to determine the
trend of development of the ttematic areas of the economy for which there is public consent that these
areas are leading and promising for the country.

10
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INTRODUCTION

The European Context

The Innovation strategy for smart specialization is based on "the process of entrepreneurial disery" for

identifying the economic priorities within the research and innovation to create a competitive advantage

OEOI OCE OEA AAOGAI T PIi AT O ATA OOTETC 1T &£ OEA Al 01 O0OUGO
needs. The aim is to respond to new omptunities and changes in the market by focusing investments in

areas that provide increased value added of the economy and its competitiveness on international

markets. ISSS is inherently a process that will continue throughout the program period.

Innovation strategy for smart specialization (ISSS) is being developed in accordance with the strategy of
the Union 2020 for smart, sustainable and inclusive growth, and to achieve thematic goal 1 of Art. 9
Regulation (EU) 1300/2013- "Strengthening research, tehnological development and innovation." ISSS is
a thematically precondition from Annex Xl of the regulation and its implementation depends on the
allocation of funds under the "Innovation and Competitiveness" and "Education and science for smart
growth "00 8 O 8

The process of identification of smart specialization is dynamic, involving partners from the economic and
scientific fields, as well as civil society to identify areas in which the country has a chance to excel and
build its image in the internationa markets.

Measures undertaken to continue the process of entrepreneurial discovery will allow to support those
areas that have the potential for growth and that will contribute most to solve the socieconomic
challenges facing society.

Placing an emphais on supporting national specialization will lead to greater concentration and more

effective use of national and European public funding, but also to improved coordination and synergies

between initiatives taken at EU, national and regional level. IS&being developed in accordance with the

vision of Bulgaria as defined in the National Development PlarBulgaria 2020 Action Plan for the Danube
300A0ACU n&l O O1T1TAEETI ¢ OEA bi OAT GEAI 1 &£ OGEA AATTIT1 U:
Based on the experience from the implementation of G 20072013 and in accordance with the

recommendations of the EC, ISSS provides a system for the identification and support of smart
specialization, such as:

A engaging leading entrepreneurs and partners in development and innovation activities in
acaderia and business;

focusing on supporting national areas of specialization;

integrating and coordinating activities between public and private sector organizations and
entrepreneuiprocesses vertically;

based on data and facts;

concentratig spending on research and innovation by eliminating fragmentation or
duplication of research funds;

indicating the inter sectoral areas of specialization;
creating conditions for increasing private investment in research and innovation.

To Do Do Do Do D>

National context

ISSS is based on the analyses and conclusions of the implementation of the Innovation Strategy of the
Republic of Bulgaria (2004), lessons learned from the implementation of the Operational Program
"Development of the Competitiveness of Bulgarian dnomy" 2007-2013 (OPC) and is developed in
coordination and to supplement goals and priorities of the National Reforms Program, National
Development Program Bulgaria 2020. ISSS is being developed and will be implemented nationwide in
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coordination and to sipplement the National Strategy for Scientific Research 2020, National Roadmap for
Research Infrastructure. ISSS is coordinated with the "National Strategy for the Promotion of Small and
Medium Enterprises 20142020 ', taking into account the conclusionsrad recommendations in the annual
reports on the development of SMEs; updated National Strategy for population demographic development
in Bulgaria (2012-2030) and the National Concept for promotion of active life among old people (2012
2030). During this planning period innovative strategies for smart specialization on regional level
(classification NUTS Il) have not been developed, however the needs and challenges at regional level are
the basis of this document and a key element in the strategy implementan.
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1. SOCICECONOMIC ANALYSIS
1.1 General macroeconomic overview

The Republic of Bulgaria became a Member State of the European Union in 2007 and ranked 12th in area,
16th in population and 22nd place in GDP in 2012 and 2013. The country is undercarrency board
regime (binding national currency to the euro) and is characterized by industrialized, free market
economy, medium developed private sector and a relatively small domestic market.

In the latest 2016 edition of the Global Competitiveness Rert of the World Economic Forum , Bulgaria
isranked 57'h v BI AAAO OP AT i PAOAA O OEA DPOAOGEI OO OADPI 00¢
the result of the combined effect of activities in the areas that are used to assess the Global
Competitiveness Index. In terms of technology readiness Bulgaria has moved eight places up and occupies
44t position. The country has a remarkable result in access to higtpeed internet, broadband internet
access and the number of Internet users. However, Bulgaria hdsopped down in the higher education
and training index (69th position, 6 places down) and labor market (61st position, 12 places down).
Performance is poor in the innovations index (2.97) and institutions index (3.38). (Rating Scale with a
maximum 7). Inorder to improve its competitiveness, Bulgaria needs to focus its efforts on improving the
quality of the labor force (increasing investment in education, with the introduction of mechanisms to
accommodate the needs of industry) and on stimulating the viy in the demand and introduction of new
technologies, promoting the absorption of innovations by the market, building capacity to absorb and
adapt foreign technologies and knowledge.

After the financial and economic crisis, Bulgarian economy is on a patif slow recovery due to relatively
low demand. In 20162011 the engine of growth was the external demand, while in 2022013 the focus
was on the domestic demand. GDP growth in Bulgaria in 2012 and 2013 amounted to 0.8% and 0.9%. The
state of economic actiity in the EU has a direct impact on the country's exports, and indirectly on
consumption and FDI, therefore it can have a mixed impact on future GDP growth. In comparative terms,
GDP per capita in 2012 was 47% of the average for EU 28, which is the loiveyel among the Member
States. In turn, this position is directly related to the level of productivity of the Bulgarian economy.
Reaching the average level of income in the EU requires catching up in productivity, which in the medium
term is not possiblewithout technological modernization and changes to the business model of corporate
governance. Bulgaria needs an active integration policy for FDI and innovation policy at the sectoral level,
to build capacity in the labor force for the absorption and adatation of modern technologies and
knowledge.

The slow recovery of the Bulgarian economy has an impact on thenemployment rate, which, albeit
slowly, has gradually increased from 9.47 % in 2010; reaching 11.3% in 2018outh unemployment is a
major problem for the existence of a competitive economy and active social inclusion. Businesses still do
not give priority to the quality of the workforce, which can be seen in the limited investment in continued
vocational training. Linking education with the needsof the labor market, especially private business and
high-tech industries, is a "bottleneck" in the sustainable economic development of Bulgaria. It is necessary
to link admission in Bulgarian universities to the needs of professionals in these areas amtrease the
share of engineering graduates and science and education initiatives in the utilization of new knowledge.
The current education structure is not conducive to transition to innovatiorbased growth.

Bad demographics (higher proportion of peopleover working age than those of working age) will
intensify workforce problems. Therefore, Bulgaria should focus its efforts on reducing the dropout from
the education system by encouraging work habits formation and educating staff (secondary and tertiary)
in accordance with the needs of industry.

The Currency Board allows the maintenance of price stability by ensuring the stability of the national
currency.
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It is expected over the period to 2016 for thebudget deficit to gradually decrease from - 1.5% of GDP in
2014 to-0.7% of GDP in 2016

There is progress in the provision of electronic services by the tax and customs administrations and the
introduction of other facilities for citizens and businesses, and this has had a positive impact ¢ax
collection - a key aspect of macroeconomic development.

Grey economy remains a major obstacle to the achievement of sustainable economic growth. Along with
moonlighting work, it negatively affects the achievement of macroeconomic objectives, quality and
productivity at work and social cohesion, reducing tax revenues and directly affecting the underfunding of
social systems.

1.2. Business support policy

Government policy in support of enterprises is based on two complementary approaches:
E Creating a favorable overahvironment for business and
E Improving access to finance, both for staps and emerging businesses.

The main objective of the first approach is the implementation of a policy to reduce the administrative and
legal burden, reduce obstacles for trade, rivatization and de-monopolization and improving taxation,
establishing egovernment, as well as creating a positive public attitude and entrepreneurial culture.

The second approach is realized through the implementation of diverse programs to support
entrepreneurs in dealing with specific problems- preparation for starting a business, financing and
investment, company growth, quality management, export activity, staff training and development etc., all
implemented by national and European programs and fuds.

Bulgaria is the Member State with the lowest income tax on individuals (10%) and with the lowest

corporate income tax (10%) and is among the top countries with the lowest rates of VAT (20%). Such a

business environment is oriented to actively attract-DI and entrepreneurial development. However, low

corporate tax and low cost of labor are not sufficient to stimulate economic development. They are not

sufficient conditions for an exportoriented enterprise, seeking FDIbased technology. The strength ahe

Bulgarian entrepreneurship is the result of relatively favorable business environment in terms of access to
AOAAEOR ET OAOGOT 0066 DPOT OAAOCETT AT A OOAOOEI ¢ A AOOETAO
the performance of contracts, addressg issues in bankruptcy, crossdorder trade, obtaining building and

production permits, obtaining access to electricity, which hinders the effective development of
entrepreneurship.

The role of the state is to create and develop a sustainable environmteand favorable conditions for
business. An independent and expeditious legal system must be in place. The business sector needs the
administrative burden to be reduced and the development of -government, which will not only
accelerate the absorption of B funds, but will also lead to better coordination and monitoring of national
and local policies.

Simplifying and facilitating licensing and permits regimes is a priority for the Bulgarian government.
Work on the implementation of the already adopted packges to reduce the regulatory burden on
Bulgarian companies will continue and new packages will be included. Measures will be taken to reduce to
a maximum of 3 months the time required to obtain licenses and permits to undertake and carry out a
specific actvity by an enterprise. By the end of 2015 the Bulgarian government (in the Strategy for
administration development) will continue employing the rule that the introduction of a new license or

4 http://www.doingbusiness.or g/data/exploreeconomies/bulgaria
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registration will be balanced by the removal of another such rdge. Acceleration of bankruptcy
procedures will be introduced providing a second chance for honest entrepreneurs.

Bulgaria's place in relation to the global technological frontier and leading economies points to the
adoption of new technologies as a majoarea of innovation policy. This requires knowledge, skills and the
workforce capacity to absorb new technologies and accelerate diffusion especially in the areas of their
specialization. Bulgaria has the potential to develop the education of the youngeogulation, but at the
same time much is to be desired as the transition to a higher stage of technological development requires
skills to adapt and develop in many new technology areas. Given the low levels of performance and
technology, the national poliy needs to address not only the expansion of education, but even more to
focus on improving its quality; targeting the areas of current and future demand, i.e. coordination of
policies in innovation, education, training and the labor market is needed.

Another important factor which will support the development of the innovative and hightech potential of
Bulgarian business is ensuring its access to new markets and sources of projects, grants and commercial
financing through the national membership of Bulgama in the European organizations and initiatives with
activities in high technology. For example, by strategy and membership of Bulgaria in CERN (European
Organization for Nuclear Research), ESA (European Space Agency), in European puiliate
partnerships for research and innovation the country could access demanding technology markets.
European publicprivate partnerships aim at developing new technologies, products and services that
provide the European industry with a leading role on world markets. iey are financed by public funds
from "Horizon 2020" research and innovation and private investment by leading industry companies for
Ei D1 Al AT OACETT AT A ATi i1 AOAEAI EUAOQET I xEAOA 3- %60
undertakings/are entities that are created for Joint Technology Initiatives (JTIs.). Bulgaria has taken steps
to join the SP "Biotechnology" (BBI), SP "Fuel cells and hydroggh (FCH2) and SP "ECSEL-"Electronic
components and systems for European leadership. Bulgaria also paipiates in other programs: "AAL"-to
improve the quality of life of older people, "EMPIR™ metrology solutions to social challenges such as
energy, environment and health, which are funded jointly by the "Horizon 2020" and the member country
and the program Eurostars2.

Each of these corresponds to the technology areas for smart specialization in Bulgaria identified below.

Bulgaria participates in the competition for European awards for promoting entrepreneurship. There is a
preliminary selection of canddates at national level under the leadership of the Ministry of Economy and
Energy and the selected candidates take part in the European competition. The aim is to identify and grant
recognition to those who most successfully promote entrepreneurship in Bgaria and serve as an
example in the implementation of policies and practices in this area, by drawing attention to the
importance of entrepreneurship, encouraging and inspiring future entrepreneurs. The following projects
have been realized: Brandiko, Th3teen Arts and TECHNOSTART.

In the implementation of this strategy other participations of the country in joint European partnerships
can be seen and supported according to the specific conditions.

1.3. Foreign Direct Investments

The policy for promoting investments®is aimed at increasing economic activity and technological
development in production and services with high added value as well as the creation of new productive
jobs and decreasing regional disparities in soci@conomic development.

s Primarily through the implementation of special legislation: Investment Promotion Act (IPA) and its Implementation
Regulations
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Investnents are a key driver of growth and an important factor for improving the competitiveness of the
economy by improving productivity as a result of technological innovation and process optimization in
enterprises, improving resource efficiency, expandingpdppities for exports, particularly as a result of foreign
direct investment (FDI).

Cumulative FDI in Bulgaria Average size and growth of FDI in 2008-2012
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Special legislation assists the policy of encouraging investment by implementing administrative and
financial incentives, including shortened procedure and individual administrative services; acquisition of

state and municipal property under facilitated conditions; financial support for construction of
components of the necessary technical infrastructure; financial support for staff training and for ptal
reimbursement of compulsory employer contributions for newly hired employees; a package of
government incentives for priority investment projects.

4EA CT OAOT I AT 680 ¢I Al EO -tdof indistiiés farid Qekvicds foOodpedidg Mghlyd E 1
productive jobs as well as jobs in the regions with the highest unemployment rate:

A Machine building, electronics, automotive, medical equipment, optical products,
medicines, etc.;

E Information and Communication Technologies (ICT) and scientific researc  h;

E Technological and industrial parks for high  -tech industries and innovation.
Encouraged economic activities include:

A Activities in the industrial sector:  processing, including higtech industries.

A Activities in the service sector:

0 Activities defined by Eurostat as high and intensive knowledaged services:
creation and deployment of software products and services based on computer
technology, accounting and auditing activities, tax consultancy, professional activities
in central offices, architdural and engineering activities, technical testing and
analysis, research and development, education and human health.

0 Logistic, incl. transport infrastructugeair-ports, ports etc.

o Office administrative and support activities, activities of teleghservice centers and
other business support activities.

The total volume of input investments after the crisis year 2009 amounted to little more than 1 billion
Euros.

In structural terms, after Bulgaria joining the EU, nearly one third of the accumulateinvestments are in
manufacturing (mainly in “production and distribution of electricity and heat", "production of rubber and
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plastics and normetallic materials," "metallurgy ", textiles and clothing, footwear and leather"). They are
followed by the "red estate transactions" (16%), "Trade, repair of motor vehicles and motorcycles" (15%)
and "communication” (13%). In terms of dynamics, the biggest investments increase is in mining and
quarrying (4 times), education (nearly three times), and in the field b information technology and
services (approximately 2fold). Within manufacturing investments in automobile production and
distribution of electricity and heating have almost doubled. Investments in metallurgy have increased by
60%, while those in the praluction of computer, electronic and optical equipment by 59%. Foreign
investments contribution to technology transfer is limited.

Foreign direct investments are oriented towards important components of the innovation system
(education and ICT), as well as sectors with potential for development as automotive (83%
growth), electrical equipment (51% growth), food products and beverages (30% growth), etc.

1.4. Sectoral specialization in manufacturing and services.

The analysis of the GDBtructure after Bulgaria becoming an EU member shows relative stability and
emphasizes the importance of the industry and services sector in the economic development of the
country:

AAgricultural Sector 5%;

A Industry - 25% (mining and quarrying, manufacturing, productiamd distribution of
electricity, heat and gas, water supply, sewerage, waste management and remediation
activities)

AConstruction 6.0%;

AService sector64%.

In terms of the dynamics of the added value generated in the period 2062013, it is mostincreased in
the services sector (38.0%), followed by the industrial sector (33.0%), agricultural sector (18.0%) with
construction experiencing a negative change (9.0%).

Manufacturing is a leading sector, providing almost 80% of the production outpuilhe share of added
value in production is highest in high technology activities:

AHigh-tech activities 35%
AAverage hightech activities 23%
AAverage lowtech activities 11%
ALow-tech activities 24%

Leading among medium and highech economic activites are medicinal products, computer and
communication equipment, machinery and metal products, where the share of value added in
manufactured products is between 3635%.

Services sector creates 64% of total value added in the country, accountifoy nearly 40% of the value of
services provided. Share of value added in the provision of services is greatest in higich knowledge
intensive services:

AKnowledgeintensive market service84%
AKnowledgeintensive higktech services 51%
AlLessknowledgeintensive services32%

AOther less knowledgimtensive market serviceg#t0%

Within the high-tech services those that stand out are information technology (58% added value of the
value of services provided), telecommunications (52%added value of the value of services provided),
information services (51%- added value of the value of services provided). The share of value added in
providing knowledge-intensive market services is greatest in legal and accounting services (61%) and in
less krowledge-intensive market services, particularly in trade, the share fluctuating between 439%.
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Employment in industry is estimated at 617 000, with 525 000 in manufacturing only. Services employ
about 1 million, i.e. twice as many employees as in the mafacturing industry.

In terms of technological intensity of economic activities, employment is concentrated in mediwhow and

low-tech activities (82%), as well as providing less knowledgintensive services (81%), i.e. high
technology sectors of productim and services employ 1819% of employees in the manufacturing and
services sectors.

To establish the comparative competitive advantages and production and export specialization  of
Bulgarian products, the Balassa methodologywas used. Revealed comparativadvantages (production
and export specialization) were found for 85 product groups covering 79.5% of Bulgarian exports in 2012
and 76% in 2011.

The share of hightech exports was 5.6% (2012). This is owed equally to the production of computer,
electronic and optical products and manufacture of medicinal substances and products.

The exports of medium and lowtech products (71%) are predominant, with 65.3% being the result of
production and export specialization, which provides competitive advantages of Bgdrian products in
international markets. It is owed most to products as monofilament plastic fiber, metal salts, energy
producing facilities, fertilizers, electrical cables and conductors, machinery for agriculture and forestry,
household appliances, beangs (ball or roller), printed circuit boards, resistors, apparatus for the
management and distribution of electricity, bicycles, perfumery, cosmetics and essential oils, forklift
trucks, electric transformers and pumps in the group of mediurhigh technology activities; ores of
precious metals, lead, copper, zinc, packaging, household glass, sanitary articles, vegetable fats and oils,
ceramics, minerals and steel products from the group of mediufow technological activities, and wheat,
barley, corn , tobaco, clothing, oil seeds and oleaginous fruits, preserves and more from the group of low
tech activities.

In seven product groups Bulgaria is a leader in terms of revealed comparative advantages among EU
member states and the Balkans in (Monofilament plagt fiber, metal salts, ores of precious metals, lead,
copper, oil seeds and extraction of "soft" oils, women's clothing).

In terms of technological intensity sectors (economic activities), the following conclusions could be made:

E Most businesses and ma@shployees are concentrated in keeh activities and they generate
the majority of added value;

E In hightech activities, labor productivity is above the national average;

E 82% of the employees are engaged in-tesh activities and they create 75% ofuehdded in
technological activities;

F Medicinal substances and products are characterized by a minimum number of employed and
maximum labor productivity;

E Production of clothing is characterized by maximum number of employed, high export
orientation and mmimum labor productivity.

In terms of sustainable economic development, the solution is increased productivity and added value
rather than the supply of goods and services at low prices.

s Estimates made cover 258 product groups (third level of aggregation according to SIZ)Cdigvibuted according to the
global technology intensity of each economic activity (KID2008). All member states of the EU28 are taken into account, as
well as Balkan noirmember states.

http:/iwww.mi.government.bg/files/useruploads/files/innovations/compadvantagesbg2014partl.pdf
http:// www.mi.government.bg/files/useruploads/files/innovations/compadvantagesbg2014part2.pdf .
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Two emerging areas stand out, which were identified during thelstéder$ consultation. They cannot be
captured through the international standard classifications.
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Creative Industries

Dynamics in the development of creative industries in Bulgaria stands out significantly amid slowse
growth for the entire economy.

Growth in the number of enterprises, employment and added value is at times higher than other secto
This is mostly due to the contribution of information technology, information services and the productio
of movies, TV shows and recordings. At the samink, there is a significant delay in architectural ang
advertising activities. But there is obvious overall progress in the creative industries.

For the period 2008-2012, the number of enterprises in Bulgarian creative industries increased by 23.5
againg 10.6% for the whole economy. Value added also grew by 23.5%, while growth in enterprises frqg
all sectors was only by 0.7%. Most significant is the difference in employment growth. As businessey
the creative industries employment for the period increaed by 13.7%, there was an overall decrease by
9.6% in other sectors.

Creative industries in Bulgaria cover 21,812 enterprises (7.1% of all businesses in 2012, the share in 2(
was 6.3%). Creative industries employ 88,700 people, or 5 percent of the labfmrce, while in 2008 their
share was 3.9%. Added value of businesses in the creative industries was equal to 1,340mn. Euro or 7
of the added value created by all enterprises. Its share in 2008 was 6.2%. It is obvious those crea
industries are gairing a stronger position in Bulgarian economy and that their contribution is growing
dynamically. These shares can grow further as they still lag behind by2P6 compared to the EU average.

Growth of the creative industries in Bulgaria compared to other in the
2008-2012 (%)

25

20

Enterprises Emplpyees Value added

OAll Industries B Creative Industries

Source: SME Performance Review, NSI and own calculations

European trends in the field of creative industries stand in a similar way, albeit with a slightly les
pronounced pace compared to European economy. The number of businesses in the creative industrig
the EU for the period 20082012 increased by 3.8%, whildor all sectors it was only 0.5%. Employment ir
creative industries increased by 1.6%, while overall employment fell by 1.5%. Added value of creati
industries has a minimal growth of 0.9%, which seems optimistic amid a 3% decline in the value added
European companies in all sectors.

Compared to the EU sector of creative industries, in Bulgaria the sector is developing dynamically ang
stated above, it has more potential for growth. While the number of businesses in the creative industri
in the EU br the period 2008-2012 increased by 3.8%, in Bulgaria it increased by 23.5%. Employme
growth in the EU was 1.6% and 13.7% in Bulgaria. The added value of creative enterprises in Bulg
increased by 23.5% and that of the EU by 0.9%.
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Source: SME Pfarmance Review, NSI and own calculations

10.

Growth in the creative industries in the EU and Bulgaria in the
2008-2012 (%)
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OEUzT BEBulgaria

10 facts about creative industries in Bulgaria

In the period 2008-2012 only four sectors showed growth in both the number of enterpriseg
employment and value added. Three of them were from the creative indus#s: film industry,
information technology and research and development, if classified as creative industries

IT is the second highest labor productivity sector in Bulgaria following companies from researq
and development.

Among the top 10 most productivesectors in Bulgaria there are 5 sectors of the creatiy
industries: information technology; Film industry; Architectural activities; Advertising; Research
and Development

Value added per employee in IT in Bulgaria was equal to two employed in the automai
industry and in the manufacture of metal products

In the film industry for the past four years the number of companies increased by 50%, the val
added by 40% and employment by 25%.

The four highest grossing feature films produced in Bulgaria for theakt three years have brough
Ol EO80 DbOi AOGAAOO x1 Ol AxEAA OAOAT OAO T £ own
Information technologies employ half the number of employed in construction; however thei
productivity is three times higher.

The profit per employee in the filmindustry is equal the profit of three employees in the clothing
industry, courier services and retail combined.

Creative industries in Bulgaria employ about 88,700 people. This is equivalent to the enti
population of the district centers of Razgrad and.ovech together.

Companies from the creative industries in Bulgaria have a total annual turnover of 6.2 billig
leva. This is equal to the budget expenditures of all municipalities in Bulgaria.
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Organic Products (Bio Products)

In Bulgaria , the number oforganic food producers is over 1 000 and according to preliminary data, th
number of organic producers, processors and traders has increased significantyfrom 2,016 in 2012
they have reached 3,157 in 2013. The upward trend was also observed in the arim the control system,
which in 2013 were 79,709 ha, and in 2012 they were 40,378 ha. Driven by global trends, Bulgar
producers seek to increase their areas and products. The dynamic development of the market for orgg
products is creating a shortag of raw materials for the production of bio products. This is to the apparer
benefit of Bulgarian organic producers who export more than 90% of their produce, mostly to Germar
Exports are mainly from farmers' organizations such as the cooperative "BiBulgaria - Qil" (production

and export of organic essential oils and derivativeslavender ail, rose oil, peppermint oil and others with
a market; rose water and lavender water, dried organic herbs, some cultivated, like mint and lavender g
some wild like lime, nettle and chamomile; organic plantg roses, lavender and mint). The produce of th
Cooperative "Bio Oil Bulgaria" is certified by the Swiss organization IMO, which is represented in Bulga
by "Balkan Biocert "LTD.

At present there are alreadymanufacturers in the Bulgarian market that offer quality and wholesome
children's foods (for children aged 1 to 3 years). One of them is the organic food company for childre
meals KIC Group Co. Ltd.

Bulgaria has a long tradition in agriculture and mawg reserved areas rich in biodiversity, have importan
prerequisites for the development of organic farming. Therefore, it is anajor policy priority for the

Ministry of Agriculture and Food in the new programming period 2014  -2020. The new CAP wil
introduce the component "Green payments" as part of the direct payments to Bulgarian farmers. 1
overall resource for the farmers amounts to 240 million. Euros per year. The Program for Ruf
Development provides for the establishment of a separate instrument "@anic Farming" with financial
resources of 110 million. Euros. The ambition of the MAF is organic products to be included in the me
of all Bulgarians- an achievable goal due to the constantly growing number of manufacturers switchin
from conventional to organic farming.

Under OPIC 20072013 the project "Cluster for development and promotion of organic foods and

their consumption in Bulgaria" , which is being implemented until April 2015, on the territory of
Southwest and South Central Bulgaria, the estidhment of an administrative body is planned as well a
participation and organization of conferences, round tables, seminars on the problems of orgal
products and many others. Disbursements are currently 246 thousand lev (126 thousand Euros), which
about 50% of the total budget of the project.

1.5 Export / import and trade by sectors

Bulgaria's membership in the EU has led to the orientation of trade towards Europe. Trade with member
states now accounts for about 60% of the turnover of the coungt Over the period 2008 tpoh " O1 CAOEA
trade increased from 40.3 to 48.1 billion. Euros (19.3% growth), including exports reaching 22.2 hillion.

7NSI, MEE calculations

22



-\S, ™ Innovation strategy for smart specialization
2014 -2020
Euros (up by 46.2%), while imports reached 25.9 billion. Euros (up by 3.0%). Despite the rapid growth of
exports, the trade balance continues to be negative.

The fastest growing export sector is agricultural products (almost Zold increase), food (almost 2fold
increase), machinery (up by 50%), etc. Higllech exports amounted to 6%, but there is significant gnoth

in the exports of computer, electronic and optical products which have increased by 37%, while that of
medicinal substances and products almost 3 times. Imports of food products mark the biggest increase
(by 42%), followed by chemicals (30%), while imprt of machineries has shrunk by 14%.

High-tech products are increasingly dominating exports (computers and communication equipment,
electronic and optical products, medicinal substances and products) resulting from the existing and
increasing capacity, wiich is the basis for sectoral specialization of the country. Organic products (mainly
in the sector of agriculture and food) have direct contributed to the significant increase in exports of these
product groups. Traditions in manufacturing and export of arious products in the field of machine
building, cosmetics, textiles and clothing, etc. are the required field for nanotechnology development.

1.6 Established and emerging clusters

Development and implementation of cluster policy in the world is a progn way to increase productivity,
competitiveness and internationalization. There are a number of good practices in this regard. Bulgaria

has financially supported this process within OP Competitiveness 2062013 with a concrete procedure,
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Project proposals submitted by new or existing clusters include over 1 000 members, including
companies, NGOs, almost all accredited universities in Bulgaria, and a large numbemuaficipalities.
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country and cannot be divided on a regional basis.

Existing industrial clusters concentrate on technological activities relateda the adaptation and use of

already known technologies in their field of business. In respect of the degree of development of Bulgarian

industry, it is quite common for them to seek options for competitive advantages, based primarily on

adaptation and applcation of already known technologies rather than investing in expensive projects for

research and development. Potential and existing clusters at different stages of their life cycle will need
assistance in various areas, including enhancing managerial girentrepreneurial skills and investment
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support. If not, most of them will not be able to attain the level of development, efficiency and innovation
of the EU15 clusters.

The total number of existing clusters in Bulgaria at present is 190 (according to ElLA). For the new
programming period it is planned that the measures for support of clusters should be specific for start
ups and for existing ones.

Classification of clusters in Bulgaria will help improve coordination on macraegional level. As inheently
clusters do not respect regional boundaries, improving coordination and strategic planning are key to
establishing conditions for generating innovative dynamics in Bulgarian clusters.

In the strategic analysis of AT Kearney were identified key inddries and industrial clusters with growth
potential based on the comparative local advantages, including agriculturébods and health care,
transport and logistics, transport equipment and machine building, IT and outsourcing, chemical industry,
electronics and electrical engineering. This assessment corresponds to the analysis of exports noted
above. Estimates of Development Program Bulgaria 2020 show that investments in priority areas could
generate up to 33% growth .

The Operational Program "Innovatbon and Competitiveness" 2014020 provides support for sustainable
clusters and specific activities to support clusters will be determined on the classification of existing
clusters into different categories, depending on the stage of development (develapedeveloping and
new). For each category concrete measures and an indicative allocation of the dedicated financial
resource will be proposed. Successful clusters need to achieve further growth and scale to become the
basis for attracting FDI, interregiona cooperation, added value and competitive advantages.

The Association of clustershave identified the following clusters as the most active members:

Automotive Cluster Bulgaria, SoutiVest Region Sofia

Bulgarian Cluster "Telecommunications” SoWiles Region- Sofia

EVIC - Industrial Cluster "Electric" (awarded the Bronze label) SaMf#st Region Sofia
ICT Cluster Plovdiv (won bronze label) Southern Central RegRiovdiv

Microelectronics and Embedded Systems Cluster Sdlgst Region Sofia

"Mechatronics and Automation" Cluster (awarded the Bronze label) Sesh Region-
Sofia

"Bulgarian Industrial Cluster" Association SERarna

Srednogorie Med Industrial Cluster (won bronze label) SSRednogorie

Foundation ICT Cluster, SWRSofia

Specialized Institute for Apparel and Textile Cluster (SCIADanube (won bronze label)
SWR- Sofia

E Bulgarian Furniture Cluster (won bronze label) SW&bfia

E Marine Cluster Bulgaria, SERVarna

E Association "Cluster for Health TourisnBulgaria" SVR - Sofia

MMM NMNMN

MM M™MWMN

Business clusters can be used as engines for regional smart specialization in Bulgaria because they include
elements of innovation infrastructure existing in the various regions. Moreover, the development and
creation of new clusters is a preregisite for the development of links between education, training and
business. Clusters can contribute to setting standards of competence required by the various professions.
Location of vocational schools and relevant university programs can play an impent role in the creation

of clusters.

8 CIELA is the main informational system used in Bulgaria

9 The Association represents the interests of over 250 companies employing between-28,000 people.
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Potential for future development and support can be found in clusters with a typical "Bulgarian
characteristics” - cluster "Bulgarian yogurt" - export of technologies, equipment and services for the
production of yogurt; cluster "Bulgarian rose oil" - the development of Cosmetic perfume industry based
on efficient production of rose oil; cluster "electricity production from biomass"- the development of
technology and production equipment for the generation of electrity from various biomasses.

Within the implementation of cluster policy Bulgaria has participated in the cluster platform SEENECO,
whose main purpose is to promote professionalism of the managers of clusters in Southeast Europe
through the application of tools developed by the European Cluster Excellence Initiative (ECEI), which will
subsequently be employed at regional level®

1.7. Regional specialization 11,

Bulgaria is traditionally a highly centralized country. After study of the state structure and garnance of
regions NUTS2 it was adopted instead of the concept "Regional specialization" to be used the concept
"Geographical specialization". During the past programming period all regions in Bulgaria have developed
Regional Innovation Strategies (RIS)under the auspices of the European Commission initiative
"Innovative Regions in Europe." A limited part of the measures provided for in these strategies have been
implemented due to the high centralization of decisiormaking and management. All measures lated to
innovation and support programs are coordinated centrally.

The number of employed in Bulgaria is just less than 3 million. Around one third of them are engaged in
various economic activities in the territory of the SouthWest Region, where the qaital is located. Another
third of all employed are concentrated in two other southern regions of the country the south-central
and southeast and the rest in the three northern regions. Therefore, one third of all employed are in the
three northern regions and the other two thirds are in the territory of Southern Bulgaria.

From the analysis okeconomic activities that generate maximum employment in the areas of

planning it can be concluded that with the exception of the North West and North Centralsregahother

areas the potential for specialization is a fact. With the exception of architectural, engineering, and activities in
the field of information technologies that are among the leading innovative activities, specialization in low
innovation atvities prevails:food industry and related activities, as well as the production of clothing

and furniture.

The analysis of théeading innovative economic activities  shows that specialization is concentrated in the
Southwest region, but there is potehfor specialization in other regions teproduction of medicines (NWR),
production of medicinal products (NCR) and information services (SER). Regional potential for innovation
specialization is observed in the production of pesticides (SCR), produmtimeasuring equipment (NWR,

NER SCR), aircraft and spacecraft (SCR, SER), chemicals, cosmetics and toiletries (NER, SCR), electronic
components and printed circuits (NCR, SCR), production of general purpose machinery (NWR, NCR, SER) and
others.

10 The project focuses on increasing the competitiveness and sustainability of clusters, primarily at the organizational level.

Partners are representatives of national and regional authorities and cluster initiatives, focusing on the fodlasiig a
Transfer of knowledge, materials and methodologies developed by ECHie development of sustainable training
structures A Contributing to the development of European portfolio of "excellent" clusie8sipporting cooperation between
internatioral clusters, including through direct interaction between cluster managers in SEE and experienced ones in other
countries.

11 Regional specialization of regions is calculated on the basis of data on employment in the economic activities ofie &resl @f
aggregation as per KID2008) using the formula

RS =, wher&mpl i number of employed; economic activityR- Region,BG i Bulgaria. If the obtained result is bigger than one, we
conclude there is specialization in the area of the respeaisiedss. Aggregating data to the second level of classification of economic
activities provides an opportunity to see where and to what extent the specialization of each region is concentrated.
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Employnent in activities in the field of information technology and architectural and engineering activities
stands out. Scientific research in technical sciences combined with production of software, production of
computers and equipment for measurement, el@cgpoptical equipment, telecommunications, consultancy in
the field of management and others are the basis ofdtheslopment of information and communication
technologies and mechatronid3espite the concentration of these activities in The South Régibn (mainly
in Sofia), there is a potential for future regional specialization. Another innovative area that concentrates
employment is the manufacturing of medicinal products. Along with research in medicinal science it forms the
existing and future gential for regional specialization in the field pharmacy. Last but not least we can
reference engineering and in particular the potential for specializatéecinic car production

From geographical point of view, the existing potential for regiahspecialization in leading innovation is
located diagonally from Southwest Bulgaria through central Bulgaria to Northeast Bulgaria

Here is how the regional specializatténf the leading innovative activity, namely research in the

natural, medical and t echnical sciences, looks like. Estimates show that 73% of employment in this
economic activity is concentrated in Sofia, but the map shows the potential for specialization in other areas and
cities. Thus, the potential of Plovdiv and Stara Zagora is appately equal to that in Pleven and Varna,
followed by Bourgas and Ruse. Regional concentration of companies, meaning institutes and research centers, is
similar.

Eﬂstra

OVidin

(:Suse
Razgrad

Montana @n '
I : Shumen
0.Vratsa V oot Targovishtet

Sofiaobkist Q'—”"EC’_‘ s O e

Sofl Gabrovo

Dobrich:

L Sliven

Sigra Zagora
Fyustendil Pazardzhik _
O Plovedi

¥ ambol
Blagoevgrad M, O
5&#:0\-'0

Smolyan 0 )
_Kardzhali

Source: DB Amadeus, own calculations

12 Calculations are based on data on employment. On this ch&ofia has been deliberately reduced in scale and other
areas have been enlarged for better representation of the regional potential.
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F High-tech industries and knowledgeintensive services

The group of hightech industries and hightech knowledgeintensive services includes production of
medicinal substances and products, the production of computers, electronics and optics, services in the
production of movies and TV shows, sound recordg and music publishing, radio and television activities,
telecommunications, information technology, information services and research and development.

Silistra

& &0

(izgrad Dobncn
thana Feven
%’atsa % v Tarfiovo Targou;sme%(hu)mr‘ :
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Gabro

Pern... }
ra Zagor $2®
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Yarrbol .
oevgrad
Haskovo
o Smolyan Qardzha;' Oproduction
o ; O Servises

Source: DB Amadeus, own calculations

This group employs a total of more than 120 000. All actities of the group are characterized by a high
degree of specialization in regional cities. Except for the production of medicinal substances and products,
all other activities are characterized by medium and high share of SMEs. Activities are highly comtcated

in Sofia with more than 80% of employees in industry and services operating in the capital. Specialization
of the workforce combined with the density of enterprises is a prerequisite for the implementation of a
cluster policy.
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F Medium-high and medum-low tech industries and market services (financial
intermediation not included).

The group of mediunthigh and mediumlow technology industries'3 covers economic activities from C19
to C30 under the Classification of Economic Activities (KH2008) - refined petroleum products, chemicals,
machinery, vehicles, rubber and plastics, metals and others and knowledggensive market services-
legal, accounting, managerial, technical testing and analysis, market research, providing manpower and
others.

Silistra
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SourceDB Amadeus, own calculations

This group employs nearly 230 000, almost equally divided between manufacturing and services. With the
exception of Sofia, the highest concentration of mediustech production and market services is located in
the central regions of the country- the regions of Plovdiv, Stara Zagora, Gabrovo and Veliko Tarnovo, as
well as in the East of the country Varna, Bourgas, Rouse and Shumen.

F Low-Tech industries and less knowledgatensive market services

The LowTech group includeseconomic activities related to the production of food, beverages, tobacco,
textiles, clothing, leather, wood, furniture, and services such as retail, transportation, hotels, restaurants,
real estate, leasing, tour operators, reservations, computer repaied others.

The group employs around 1.5 million, approximately 350 thousand in production and just over 1 million
in services. This is the group of economic activities and services that generates maximum employment

13 BSMEPA 2014020 and ISSSelated analyzes
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and is characterized by a relatively god regional specialization in the food industry, wood processing,
furniture, textiles and clothing.
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Source: DB Amadeus, own calculations

In addition to the analytical material developed by the team of the Ministry of Economy, during the period from
Decanber 2014 to July 2015 were held series of meetings and discussions. In the period December 2014 and
February 2015 there were meetings with stakeholders in the six regions. The purpose of these meetings has been
to reveal regional capacity in identifiedetihatic areas of ISSS. Furthermore, through the regional partnership
network and the regional development councils the analytical materials were obtained from all six regions
(including review of the 28 areas) in which thematic areas are sorted by relavaéewes of available regional
capacity. This approach enabled the thematic areas to be focused on regions, where projects under the first two
thematic areas will be underpinned by bonus points when applying under priority axis 1 of the operational
progran filnnovation and competivenéssand the priority axis 1 of the operational progréBcience and
education for smart growdh specific objective 2: Improve the territorial and thematic distribution of research
infrastructures in order to develop regionahast specialization. The bonus system aims to introduce a
methodology that is based not on the exclusion but on the possibilities of gradual prioritization by means of the
ESIF.

This way regional capacity will be gradually build based on regional spetial through European support

and will create conditions for natural clustering which could lead to regional smart specialization strategies in
Bulgaria in the future:
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North West Region

North Central Region

North East Region

Mechatronics and Clean Tech

Mechatronics and Clean Tech

Mechatronics and Clean Tech

Industry for Healthy lifestyle ang
Bio Tech

Industry for Healthy lifestyle ang
Bio Tech

Industry for Healthy lifestyle ang
Bio Tech

New Technologies in the Cadive
and Recreative Industries

Informatics and ICT

New Technologies in the Creati
and Recreative Industries

South West Region

South Central Region

South East Region

Informatics and ICT

Informatics and ICT

New Technologies in the Creati
and Recreative Industries

New Technologies in the Creati
and Re creative Industries

Mechatronics and Clean Tech

Mechatronics and Clean Tech

Industry for Healthy lifestyle ang
Bio Tech

Industry for Healthy lifestyle ang
Bio Tech

Industry for Healthy lifestyle ad
Bio Tech
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Brief information on regions and areas
(database of the ME and the regional partner network)

North -Western Region

The region includes the districts of Vidin, Vratsa, Montana, Lovetch and Pleven. According to a deliberate
policy of the goverment to support the development of the Nafthst region (with the lowest GDP/capita in

the whole EU) will be encouraged RIS3 capacity in the three thematic areas oM88&%atronics and Clean
Tech,New Technologies in the Creative and-Breative Industies, Industry for Healthy lifestyle and Bio Tech

North Central region,

Veliko Turnovo. Given the specificity, the existing infrastructure, types and forms of scientific and business
development, personnel and administrative capacity, smart specialimatideliko Tarnovo should evolve
priority in the thematic ared#nformatics and IC®andfindustry for Healthy lifestyle and Bio Tegh

Gabrovo. The RIS3 Capacity of Gabrovo is concentrated in the thematicfbmsarmatics and IC® and
fiMechatronics andlean technologi€s The area is an established industrial center with a stable group of SMEs.
Industry development enablers are traditions, constructed facilities, availability of professional technical
colleges, technical university. The university @ahe creation of innovative Center of competefii€eo and
energysaving technologi@s with the following directions: Electro mobiles, laser technologies, systems for
environment and material recognition, power electronics design in engineering, ptatosgdtems, energy
efficient lighting systems.

Razgrad. Industrial strengths of the area are in the field of pharmaceuticals, biotechnology, and manufacturing
of preparations for veterinary medicine and in ceramics. There is a thrivingpfooessing idustry; resources;

the leading companies actively implement new products and technologies. Vocational education corresponds to
the specialization of the economy, the walhctioning Branch of Ruse Universifly has 3 specialties, chemical
technology, foodtechnology and biotechnology. There are cultural objects from regional and national
importance (including archaeological reseé@borjanovd under the protection of UNESCO). These strengths
address available RIS3 capacity on the ar@aslustry for Healtly lifestyle and Bio Tech and fiNew
Technologies in the Creative and-Breative Industrigs

Rousse. The sectorial composition of the area is relatively stable and is driven primarily by economic activities

in the metallurgy, engineering and metal proresd river and sea ships, hydraulic equipment, agricultural
machines, units and components. Chemical industry has emerged in the production of motor and industrial oils,
paints and varnishes, foiled plastic products, products of expanded polystyreagansuhterials. Textiles and
clothing are among the most relevant for industrial development. Among the food and beverage products are
mainly produced and processed meat and fish, canned vegetables, vegetable and animal fats, dairy products,
milling products, prepared animal feeds, bakery products, food preparations, sugar, coffee, tea, pastry and drinks.
Ruse region occupies a special position in the Bulgarian national history and has a rich cultural and historical
heritage, including monuments of globahportance as the Ivanovo rock churches. The area has unique
landscapes such as the Danube coast, the naturafifpaske Lond, etc. In close proximity are favored reserve
fiSrebarnag, included in the list of the UNESCO World Heritage, Thrace tomb neabttre af Isperih, also an
UNESCO object, Veliko Tarnovo and Arbanasi. Based on landscapes, traditions and strengths of the area, the
capacity for smart specialization should be directed to the thematic areas ofil88®atics and IC® and

fiNew Technologig in the Creative and Rzeative Industrigs

Silistra. There is capacity in the development of fgwdcessing, clothing, mechanical engineering and metal
processing industries, fordsased industries, construction, construction materials, less dededog electronics

and alternative sources of electrical energy. Clean technologies are at the heart of regional development. As a
whole, the capacity for smart specialization isfiMechatronics and clean technologieand fAlndustry for

Healthy lifestyleand Bio Tech.

North -Eastern Region

Varna. The economic structure of the area is varied. This relates primarily to port operations, shipping,
shipbuilding, ship repair, tourism, chemical industry, engineering, textile production, food processing;efurnitu
manufacturing, construction and agriculture. The available scientific potential for innovation is focused on the
maritime industry, information technology, tourism, services and energy. It is in these economic activities are
developed new higtech indwstries creating high added value, attracting investments-iimtéRsive production
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activities. At the territory of the area operafdtaritime Cluste@ This available innovation capacity directs the
smart specialization in the area to two of the thenaas of ISS® filndustry for Healthy lifestyle and Bio
TechbandfiNew Technologies in the Creative and &eative Industrigs

Dobrich. The available capacity for RIS3 leads to the thematic @redustry for Healthy lifestyle and Bio
Techd andfiNew Technologies in the Creative and Re=ative Industrie® Dobrudja Agricultural Institute,
producing conventional seeds for cereals, valued high in many countries (lavender for the purposes of
pharmaceutical and cosmetics), an international college, whegtamas high skilled personnel for tourism, etc.

Targovishte. The summarized opinion of stakeholders on the available capacity for RIS3 determines the
thematic areaiMechatronics and clean technologieand filndustry for Healthy lifestyle and Bio Tegh
Furthermore, there is available capacity and in other thematic areas, primarily in the field of alternative tourism,
cultural tourism, wine tourism, spa, etc.

Shumen. The summarized opinion of stakeholders on the available capacity for RIS3 determirresrtatict
areadndustry for Healthy lifestyle and Bio Teghand fiNew Technologies in the Creative and-&eative
Industriesd capacity for alternative sport and tourism, rich biodiversity, all levels of education, scientific
institutes in the field of agrbusiness, cultural heritage, etc.

South Western Region

Blagoevgrad. The industry is a highly polarized in municipalities. For example, in the municipality of
Blagoevgrad are concentrated overds®f manufacturing industry leaded by engineering andrelgics. The

textile, knitwear and clothing industry has traditionally been one of the main and most relevant sectors for
industrial development with export orientation. Food processing industry is highly developed, including
activities relating to the pragttion and processing of meat, processing and preserving of fruit and vegetables,
producing of vegetable and animal fats, dairy products, milling products, prepared animal feeds, bakery
products, food preparations, pasta, soft drinks and alcohol. In theciglity of Gotse Delchev local economy

is specialized in the manufacturing industry (manufacture of textile, underwear, shoes), the food processing
industry and construction. Municipality of Bansko and Sandanski have highly developed tourism and
constriction sectors. The favorable climatic conditions determine the development of agriculture.

In the county cented Blagoevgrad are operating two higher education institutions of national importance:
Southwest universityfiNeofit Rilskid 8 Blagoevgrad anchie American University in Bulgaridlagoevgrad.

The universities emit high skilled labor force in the fields of social sciences and humanities, law, economics and
business administration. There are also several Colldgededical College in the structuref Medical
Universityd Sofia as a separate legal entity, Technical College in the structure of&estthniversityiiNeofit

Rilskio without legal entity separation and the private College of ToudisrBlagoevgrad. This capacity directs

smart specializabin of the area to two of the thematic areas of ISSS, ndiiréhyrmatics and IC® andfiNew
Technologies in the Creative and-Beative Industrigs

Kyustendil . The RIS3 Capacity of the area is concentrated in the thematiéladesstry for Healthy lifes/le

and Bio Tecb (availability of resources and capacity for the development of organic farming, processing
industry, bio products, including forestry, development of SPA & wellness)fisledv Technologies in the
Creative and Rereative Industrigs (exclusive intensity of historical and cultural monuments, traditions in arts
and music school, eminent artists, cultural institutions, creative unions of architect, artists, writers, inventors,
etc.).

Pernik. The strengths of the area are linked to its gffatéocation and proximity to Sofia and to the key

transport arteries to two external markets. There is a developed industrial center, deposits of minerals, resources

for RES, welldeveloped heritage infrastructure, active sport clubs. 2010 opened thpe&urtnstitute of

Technology. The academic profile of the university baclieland Mastés courses is in advanced informatics

and computer science, communication and computer networks and systems architecture and urban management,
civil engineering andninovative entrepreneurshiphis training in all disciplines is provided in the Bulgarian

and English language. Thesharacteristics define the thematic areas of BSS. e . filnformatics art
iNew Technol ogi es -cieativetinustrie€r eat i ve and Re

Sofia. In the capital the RIS3 capacity covers all thematic areas of ISSS. Therefore, the choice dhemo of
complies with capacity of the other areas of the St\éist region. Such additional support will receive the
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thematic areaginformation technology and IGT and fiNew Technologies in the Creative and-&eative
Industriesd In addition, Sofia city i$n the process of finalizing its own strategy for smart specialization.

Sofia District . The proximity to the capital leads to a steady trend of relocation of industrial production and
defines the great diversity in its structure. At the same time, proxatiows the use of science and innovation
infrastructure of the capital. At the territory of the area operates actively chigtinogorie med industrial
clustep & which includes companies from the extraction and processing of copper and coppeiratmamid

ores, hightech companies, optical and optoelectronic devices and systems, research and educational
organizations. The RIS3 capacity is concentrated in the thematifiaf@anatics and IC® andfiMechatronics

and clean technologiées

South Central Region

Kardzhali . RIS3 capacity is linked to the thematic ar@awlustry for Healthy lifestyle and Bio Techand

fiNew Technologies in the Creative and-&eative Industries, production and processing of herbs, bio food,
culturald historical heritag, natural phenomena. The subsidiary of University of mining and geology "St. Ivan
Rilski" prepares qualified staff both in the field of clean technology and ICT related to the three thematic areas
of ISSS.

Plovdiv . The RIS3 capacity of the area is coricatied in the thematic arénformatics and ICo andfilndustry

for Healthy lifestyle and BioTedh Crucial to the development of the area are the food industries, which have
extensive production specialization (fresh meat, milk processing,-ffihdling, confectionery, drinks, etc.).

Under fast pace development is the industry for a healthy life and biotechnology in the field of plant science. For
example approved is a projditlanta Sysi under Horizon 2020 with the coordinator: Institute of Molecular
Biology and Biotechnology Plovdiv. Through the integration of molecular biology, functional genomics,
metabolomics, bioinformatics and agricultural sciences with a$tengding expertise in practical plant genetics

and selections, such center and otheeligments of similar thematic would put Plovdiv Region at the forefront

of this field. Highly developed is the processing industry for aromatics and spices raw materials. The cluster
dnformation and Communication Technologieis constantly expanding. €harea has rich heritage features
(Plovdiv was chosen as European Capital of Culture for the year 2019), which can be developed rapidly based
on ICT.

Pazardjik . The summarized opinion of the stakeholders is indicating available RIS3 capacity in thecthemat
areafiMechatronics and clean technologiendfiindustry for Healthy lifestyle and Bio Te@hThere is presence

of traditions and longtanding experience in integrating mechanics and electronics with a focus on design and
manufacturing of higltech pralucts, automotive equipment, parts, components, systems. Experience in the
production of medicinal products and food supplements for veterinary and human medicine and natural features
and conditions for organic agriculture and stockbreeding puts focuseditinal products and pharmaceutical

forms, medical and spa tourism, clean manufacturing processes, storage and processing of Bulgarian specific
food and cosmetics.

Smolyan. The RIS3 capacity of the Smolyan region is concentrated in the thematiirahestry for Healthy

lifestyle and Bio Tech and fiMechatronics and clean technologietarger companies have research and
development units that develop and deploy new products and technologies. In the area of light industry capacity
is in the field of cosntéc, clothing, food, textile industry. Educational structure offers all level skill levels. In the
area operates the National Astronomic Observatory (the largest in the Balkans), which has a rich cultural and
historical heritage.

Haskovo. In the regionaleconomy has the highest relative share of services, followed by industry and the
agricultural sector that is second higher than that for the country. Tourism has a great potential. Improving the
quality of life in the area is linked with the support of gtieengths of the area of deployment of innovations, the
balanced development of towns and rural areas, environmental protection. The capacity of the area concerning
development of bieagriculture, and alternative tourism remains unused. The above powsds smart
specialization in the areaindustry for Healthy lifestyle and Bio TeglandfiNew Technologies in the Creative

and Recreative Industrie@s

South East Region

Bourgas. RIS3 capacity of the region is in product and technology niches suchudg@ntgenvironmental,

health, cultural, etc.) and wellness; Chemical products and technologies; Information and communication
technologies, services and telecommunications; Marine biology, aquaculture and fish farming; Biotechnology,
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organic food and bidased products; Manufacture of motor vehicles and electric cars; Energetic technologies

and biofuels; Processing and light industries. The Office for transfer of innovative technologies in businesses of
SouthEastern regioassists to improving innovatiomfrastructure, industrial capacitgxport profile and
competitiveness of enterprises in the seedbtern region of Bulgaria, supporting them in search process and
introduction of new services and innovative solutions in the field of information techeslagd their
applicationsPriorities are information technologies, environmental and ersagyg technologies and
economic analyses and assessments. As a University and Research Center interests are focused on ICT, materials
and material sciences, ersmmental protection and water, RES, biomedicine, molecular modeling linked to

eco toxicology. As a result, the priority thematic areas for RISFtechatronics and clean technologiesnd

filndustry for Healthy lifestyle and BioTegh

Sliven. The avaihble RIS3 capacity is concentrated in the thematicfivieghatronics and clean technologies
(capacity in the field of automotiv@@ prototypes with electrical and hybrid propulsion, network and innovative
technology for an accelerated battery chargindp wlectricity, availability of critical mass for development of
design center focusing transportation, textiles and design and Cluster Mechatronics and clean technologies
developed ICT sector fostering mechanical engineeringfided Technologies in th€reative and Rereative
Industries (focus on developing smartphone apps and digital guides for advertising and visits to objects related to
cultural, historical and alternative tourism in the region, electronic platforms for advertising and promotion of
alternative tourism in the region).

Stara Zagora. The analysis of strengths addressed the available RIS3 capacity of the area to the thematic area
fiMechatronics and clean technologiggiResearch and Developménn engineering and technology, medical
sciences, agricultural sciencds mechanics, electronics, nanotechnologies, management systems, software to
clean technologies (eco mobility) storage and energy saving; Architectural and engineering activities;
Consultancy in the field of management; Manufeetof instruments and appliances for measuring, testing and
navigation, Manufacture of radio, television and communication equipment and appliancét)darstry for

Healthy lifestyle and Bio Tec¢h (iR & D on clean manufacturing processes, technolodidbeaservice of
medicine, medical and spa tourism; Business practices for clean production, storage and processing of specific
food and cosmetics (bipproducts, medicines, substances and products and competitivadeid products with
curative medicakffects, organic farming, production of food and ioad bio-based products, including for
therapeutic and cosmetic properties (hip, rose etc.), export orientation of biological and pharmaceutical products,
certification and development laboratories.

Yambol. Yambol Region has the potential to attract investors in the manufacturing industry and particularly in
the processing of fruit and vegetables. The territory of the area has the potential for exploitation of energy from
air currents. Favorable geograpHocation, high proportion of arable agricultural land and green clean
environment are a prerequisite for the development of a prosperous farming. The existence of large cultivated
agricultural areas, traditional cereal production, vegetable and anisizndry outline potential which should

be exploited. The development of efficient agriculture is one of the main possibilities for improving the labour
market, supporting and encouraging businesses and enhancing investment. It is these circumstiyndes justi
choice for the thematic areédustry for a healthy life and biotechnology aftew technologies in creative

and recreational industries.

The existence of regional specialization and the density of enterprises is the basis for the implementation
of a cluster policy in the various economic activities.

In the programming period 2014-2020, the European Union emphasizes itSerritorial Agenda , which
focuses on the territorial dimension of European cohesion policy and strategy "Europe 2020". The
following challenges and threats for regions are identified:

E Increasing globalization: structural changes after the global economic crisis;
Changes to the integration of the European Union and growing interdependencies between regions;
The demographic situatian different areas. Challenges and social isolation of vulnerable groups;

Climate change and risks to the environment: the effects in the various geographical areas;

M MW M W

The increasing energy challenges that threaten regional competitiveness;

34



g SMART
SPECIALISATION

my) Innovation strategy for smart specialization
2014 -2020

E Loss of biodiveriy, endangered species, risks to the landscape and cultural heritage.

The National Concept for Spatial Development 2025 takes into account these challenges and
emphasizes the role of urban centres as a key factor for sustainable economic growth. Integchfgans for
urban regeneration and development have been developed, with identified areas for economic
development. The idea is that in the future these areas would become an attractive feature for foreign
investors in industrial development and for clustes and innovation cooperation. Some of these cities have
the potential to become "smart cities", including in the European Innovation Partnership on Smart Cities
and Communities (EIRSCC).

1.8. Quantitative analysis for identifying potential areas for imtsive innovation development

1.8.1. Methodological Approach

This analysis focuses on economic activities (second level of aggregation under KID 2008), distributed by
level of technological intensity, according to the classification of the OECD and Eurostatich clustering
allows obtaining a clearer assessment of the status and potential development of medium and high
technology sectors. The classification does not include activities in mining industries and agriculture.
Thus, the analysis includes 82 actities in the field of industry and servicesldentifying the potential  of
each economic activity is carried out by using various indicators grouped into two factors internal
(production volume, turnover, added value- as a share of total value added ands a share of the total
output, labor productivity, number of employed, number of enterprises and investments in lortgerm
fixed assets) and external factors (export, import and availability of competitive advantages, production
and export specializatiori4). The values of all indicators are adjusted according to the overall assessments
of industry and services. Thus they are comparable and allow aggregation and the obtaining of estimates
for the internal and external factors. In turn, the sum of these two @ors gives the final assessment for
each economic activity.

Identifying the potential of the economic activities by using only quantitative analysis would narrow down
the basis for subsequent crossnalysis where we want to combine these results with thee of the
qualitative analysis. Therefore, the first step is identifying the economic activities with a higher degree of
processing to the final product i: including all mediumhigh and hightech activities and knowledge
intensive high-tech services (as reommended by the European Commission)). From the remaining
economic activity groups the three top rated ones are selected. This highlights the strengths of the
economy and shows the location of highech knowledgeintensive activities and services.

1.8.2Results

The initial sample of 82 economic activities is synthesized to 33, which on the one hand reflects well
Bulgaria economy, and on the other hand have the potential to transform it into a knowleddemsed
AATTTIT U j OAA 111 A@ o6 sdidlishyGtrudiirdiis haaddd Oy raediEniadd|apdch 4
activities (refining of petroleum products, tobacco and manufacture of basic metals), followed by medium
and high-tech activities (chemicals, medicinal substances and products, ICT, electronic and oati
products, etc.). Except for retail, services are headed by a group of higlth knowledgeintensive services
(telecommunications services, IT, research and development), a fact proving the capacity for innovation

and technological development.

14 Balassa methodology is used.
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1.9. SWOT analysis of the socio-economic conditions

Macro-economic and structural policies are needed to exploit opportunities and prepare to face threats or

MART
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Strengths

E Macroeconomic stability and low
taxes;

E Well-developed distribution
network and good relations with
neighbor countries;

E Well-developed telecommunications
services such in IT, research and
development;

E High share of population with
secondary and higher education;

E Rich cultural and historical cultural
and historical heritage;

E Increasing exports and FDI.

Opportunities

E Act as gateway to the EU for global
FDI flows

 Access to EU markets,

£ Access to norREU markets such as
Russia, CIS and the Middle East

Z New electronic administrative
services

£ Potential of cluster externalities

Innovation strategy for smart specialization
2014 -2020

Weaknesses
E Ageing population;

Z Small and not sophisticated national
market;

E Specialization in lowtech sectors

Z Low labor productivity;

EZ Relatively low economic activity of the
population of working age;

Z High share of youth unemployment and
long-term unemployment;

Z High dependence of the economy on
imported resources and energy;

Z Low energy efficiency;
Z High share of informal sector;

E Lengthy bureaucratic rules for
investments (licenses and permits).

Threats

Z Slow-down of economic growth of
trading partners

E Increasing negative demographic trend

E Ineffective absorption of EU structural
and national funds and other financial
instruments

E Increasing competition from third world
countries in the Balkans and Asia

F  Economic sanctions on Russia

at least mitigate their damage, if they oag. In that sense policies need to:

E Exploit strengths by focusing on ICT and cultural heritage, as well as give opportunities to the well

educated to remain in the country

E Address weaknesses through focusing on clean energy and again improve the ojgsaxiithié labor

force

E Exploit opportunities by supporting competitiveness (through innovation as low labor cost is not

ensuring quality of life) to exploit global market opportunities and attract FDI

E Prepare for potentially higher global competition bport competitiveness in areas where the

Bulgarian economy is strong.
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2. CAPACITY FOR INN@ATION AND RESEARCRERFORMANCE
2.1. Innovation capacity of the firms

The entrepreneurship in Bulgaria looks quite dynamic from view point of the number of new riins,
especially before the 2008 crisis. Irrespective of that, the entrepreneurship is limited with regard to the
innovation activities in the new firms. The small and medium enterprises (SMESs) are not often among the
innovators: only 16% of the Bulgarian MEs have had innovation activities in the period 2004008,
which represents the lowest percentage within EU. It seems that the innovation activity is limited by and
large to the large companies, while the small and medium enterprises are to a high extéiné¢ traditional
firms which in that respect seem to be in a standstill. The innovative SMEs are most frequently "lonely
riders" z i.e. they develop innovations for themselves, but do not collaborate with external partners. Their
innovations focus is on lalor cost reduction and not on technology improvements.

Additionally, large Bulgarian firms have poor organizational capacity and are not competitive on the
export markets. They need improvements of the production potential and are cut off from the regional
and global value chains.

In Bulgaria, as well as in the other EU member countries, SMEs are of structural importance for the
economy and main driver for economic growth. In 2011, there were 365 484 SMEs in total in Bulgaria,
which was by 0.2% less than in2010. For the period 20082011, the number of the enterprises has
increased by slightly more than 27 000 (10%). The entrepreneurial sector in Bulgaria is dominated by
micro enterprises with less than 10 employees. These enterprises represent 91% of all cpamies and
provide employment to 29% of the work force during the period 20082010. 75.5% employees in the
country are working in SMEs (defined by EU as companies with less than 250 employees). A study, carried
out under the Seventh Framework Program hasstablished that SMEs contribute 37.8% of the total value
added in the economy and 31% of GDP. Moreover, micro enterprises incur the smallest R&D costs and
generate the lowest levels of the value added. Although the high levels of new firms registration thg

the period 2004 -2009 may be an indicator of dynamic entrepreneurship (7.09 new firms per 1000 people
in active age created compared with an average value of 4.86 for EU), indicators show that the Bulgarian
SMEs are much less innovative than the compi@s in the remaining part of Europe. The sectoral
distribution of SMEs shows a clearly expressed concentration of enterprises mostly in the retail trade. In
the R&D field, where the labor productivity is closest to the average labor productivity levels iBU, the
number of SMEs is three times higher than the one in countries like Slovakia, Hungary, Austria and
Denmark, in which the size of the labor force is comparable with the one in Bulgaria.

The small and medium enterprises (SMEs) in Bulgaria make a sigificant contribution to the
development of the economy i.e. they generate more than 60% of the value added, 67% of the turnover,
and 75% of the employment among all of the enterprises. The Bulgarian SMEs are not frequently
innovators. During the recentyears (2006-2010), the share of innovative enterprises with a number of
employees 1049 is about 20%. Only 14% of them have technological innovations, around 5% of them
have sold new or improved products on the market, whose turnover is only 1.5% of thetad, and 18% of
them have accomplished innovative collaboration. The things look slightly better in the group of the
enterprises with a number of employees 5249. On the average there are 33% innovative enterprises,
out of which 29% with technological innovations, 10% of them have sold new or improved products on
the market, whose turnover is only 3.2% of the total, and 20% of them have accomplished innovative
collaboration 15 In one way or another, these data are among the lowest in the European Union. & high

15 National Statistical Institute
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extent the Bulgarian SMEs introduce innovations related to cost reduction and to a much smaller degree
innovations related to new products and processes. 2/3 of the medium enterprises and about 1/3 of the
micro and small enterprises have performed imilar activities. The least frequently met innovation
activities are the ones related to the implementation of joint educational projects involving the business
and the academic communitieg only about 9% of SMEs have patrticipated in such projects.

SMEsare facing a series of impediments to become innovative. These impediments have a negative effect
on their growth potential and in many cases on their survival. Therefore, main aim of the policy is the
overcoming of these obstacles in order to provide ampportunity to the small companies with a limited
impact on the economy to become innovators with a high impact, actively involved in the development of
new products and processes.

Bulgarian companies - innovation activities

OBulgaria BRomania OSwedenOEU2T

50 -
45
40
35 —
& 30 —
225 -
15 —

il Hi==]) -
g- e

SMEs innovaiting in Innovative SMEs  SMEs with product SMEs with
house collaboration or process marketing or
innovations organisational

innovations

Source: Innovation Union Scoreboard 2014

Although the innovation capaciy of the Bulgarian companies has been improved after the accession of

"0l CAOEA O1 OEA %OOi PAAT 5T EIT AT A OEA OOAOO T &£ /0
nowadays shows achievements, which are significantly below the capacity. The Bulgaricompanies are

spending 0.39 % of GDP for R&D, compared with 1.31% in Elile. the percentage is about 3 times lower.

The ratio is similar for the public expenditures. The Bulgarian companies occupy 105 and 106 place in the

world with regard to innovati on and business comprehensity.

The studies show that the aptitude for innovations of the Bulgarian companies is positive and
considerably correlates to their R&D costs and the connected with that investments in technological
infrastructure, as well as that their production is increasing together with their innovation efforts, no
matter whether the company is new on the market or not8

As has been mentioned, Bulgaria is one of the countries, which are modest innovators. It occupies the last
place in theranking of the EU member states. In one and the same spheres Bulgaria is simultaneously
showing strengths and weaknesseg a fact, which defines the innovation system of our country as

16 Analysis d the situation and Factors for Development of SMEs in Bulgaria:-20127 BSMEPA and NOEMA
17 she Global Competitiveness Report 2¢2(RL4
18 World Bank Report, Input to Bulgafim Research and Innovation Strategy for Smart Specialization
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imbalanced. The indicators of the innovation leaders show that the balaed innovation system is a
precondition for success.

With view of RIS3 logics, the strategy focuses on the identification of the strengths and the thematic fields
with growth potential. The approach is complex and the Strategy will also address the maieasons for
the unused potential of the country in the innovation fieldz i.e. low volume of public and private

ET OAOOI AT 66 ET OAOAAOAEh OAOAET AOAET &6h ET OOAAEAE?X

achievements and the needs of the industry, restcturing of the research financing from institutional into
project and program financing, need for clear vision and priorities.

ICT plays the leading role regarding the determination of the innovativeness level; on the second place is
the implementation of business and marketing strategies; on the third place is the human resource
development. Wider implementation of good practices results in higher innovativeness. The second
important factor, determining the innovativeness level, is the access to finanajn On the third place,
regarding the determination of the innovativeness level, are the internationalization and activity related
to the intellectual property.

According to the conducted SME surveys in the beginning of 2013, 30% of the entrepreneurs in the
industry have declared that they sufficient financial resources for intellectual property registration. The
share of the industrial SMEs with own registered trademark in Bulgaria or abroad is 42%. The share of the
micro enterprises with such registration is 27%, of the small> 47%, and of the medium? 61%. The
enterprises which own national patents are 20%. Registered patent has 12% of the micro enterprises, this
share for the small companies being 21% and for the medium ones 32%. The share of the micro
enterprises, which have declared that they have financial resources to register intellectual property, is
20%. This share of the small companies is 31%, and of the meditm43%.

Every three of four industrial SMEs have a company web page. 78% of the entésps have electronic
signature of the managers. 45% of the companies have possibilities for-tine orders and sales and 40%
provide possibility for on-line payments. Customer Relationships Management (CRM) system have 18% of
SMEs. The same is the shard these, which have introduced Supplier Relationship Management (SRM)
System and approximately this (17%) is the share of the companies, which have used integrated
management system for almost all processes.

The prevailing part of the managers of industribenterprises thinks that their employees are sufficiently
well qualified (80%), and familiarized with the good practices in the sector (81%). More than the half of
the SMEs have ensured trainings of their employees and/or managers during the last year 53%.
External specialized sale management trainings have been attended by 17% of the comparzigsainings
related to the company professional field 22% and trainings related to ICT application® 10%.

More than half of the enterprises in the industry useleveloped shortterm business plans with 12 years
horizon - 57%. A significantly lower share? 17% have midterm plans, while only 8% of the SMES
develop longterm plans.

19 A Study of Entrepreneurship and Prospects for Innovations Development in SMEs (2312013)
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The lagging behind of the innovation capacities compared to the European level
(Innovation Union Scoreboard 2014)
EU BG EU=100

Human resources 0.583 0.440 75.5
Research systems 0.539 0.133 24.7
Finance & support 0.558 0.057 10.2
Firm investment 0.417 0.133 31.9
Linkages & entrepreneurship 0.550 0.121 22.0
Intellectual assets 0.564 0.255 45.2
Innovators 0.549 0.047 8.6

Economic effects 0.595 0.216 36.3

Irrespective of the outlined strengths, in our opinion the gap from the best world achievements remains
significant, especially in the field of investments, basic infrastrcture, knowledge creation, dissemination
and acquisition, creative goods and services, scientific research and ICT, as cited in the Global Innovation
Index 2014 and Global Competitiveness Index 2014.

2.2. Research performance

The innovation generated on tle basis of scientific research is a significant factor for the public progress
and for the growth of the economy. Science is a main factor, pushing forward the limits of the
technological development. Fundamental scientific discoveries, which fully renovat the set of
instruments for the development of the mankind, create new technological platforms as the revolution in
the sphere of genetics and the subsequent development of the biotechnologies, which resulted in
improvements in the sphere of health and agculture. R&D generates new products and technologies,
business models through the successful application of new knowledge.

The commercialization of the results from the scientific research is a guarantee for losigrm viability of

the national system forscientific research. The transfer of knowledge is bidirectionag OEA 1 1T AAT OAAOE
O00PPI U6 OAEAOO O1 Ailiil AOAEAI ApbPi EAAOEIT 1T A&# OEA ET’
research, through the rules for the intellectual property, technologicatransfer and the so called spiroff

AT i DPATEAOR AT A OEA 11T AAIl 1 &£ OAAOCEOA AAI AT A6 EO EI OE
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the researchers, because they concluded contracts for cooperation/partnership. The knowledge generated
by research insttutes spreads out under various channelsgmobility of the academic staff, scientific
publications, conferences, investigations under contracts with the industry and patenting of university
discoveries and inventionso.

ing: sales,
Technology transfer, patenting,
Universities, Academic Spin-of units ci’:;::‘ri\;rs
- 'r
st;::::li‘f:ic Entrepreneurs,
e Newly established
institutes companies

: contractua
joint research or R & D

N N

RDAT Research Development Adities

The research activity becomes more and more muHiisciplinary at a global level. Modern scientific
investigations are of a complex and intedisciplinary nature. Some spheres, as mathematics, for instance,
are so intertwined in the research systenthat they do not have a separate label. One of the consequences
is that the innovation usually occurs on the border or within the zone of intersection of the various
disciplines. Bulgaria should enhance the interactions amongst the scientists working imsous spheres to

be in a position to make use of this tendency!

The creation of knowledge develops faster and faster and the scientific outlook moves farther and farther
on. These circumstances create a competitive pressure, in fact the competitiorss tense that the states
are obligated to invest and move forward simply aimed at not lagging behind their relative position.
Countries as Bulgaria need a vital research system which is internationally connected aimed at their being
able to master and ben#t economically from the knowledge generated throughout the world22

The structure of the patents of Bulgarian patent holders indicates the highest activity of the group of the

natural persons who hold 765 patents (68.3 %), followed by the business sectavith 276 patents (23.3

%), the state sector-yww DAOAT OO | o8ybq AT A - 18 Adicdts (0.6 %)( Thedhakeldf %A OA A C
the Bulgarian Academy of Sciences in the total number of Bulgarian patents adds up to 5.2 % and is 3.5

times bigger thanthe § AOA 1T £ OAAOI O O(ECEAO wAOAAOEI 168 4EA " Ol
81 % of the patents in the state sector. The analysis of the structure in the last decade indicates increase of

20 ., " ~7 i T 8"""["]_ |(_)""A_’ oo o ey v T~ e ~ ’ O i v ¢ Q‘r[po‘
2177 " " R ~s e R S T P jcnmnw "~ 8Q8 I ‘ P IV
\aAu—uv_--u N T i T L A T T N Sa v g ~“SP’RLJ~A’A“'"’
R . Temg - 7 p)((x)8
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the shares of the business and the state, which forms a tendenof§ overcoming the low degree of
institutionalization of the patent activity in Bulgaria.

The analysis of the Bulgarian patent activity before the European Patent Office (EPO) indicates that in the
last decade at the average per year 4 to 5 patents welssued to Bulgarian applicants. Nearly 40 % of the
issued patentsz mechanics, lighting, heating, engines and pumps (10 nos.), special machines (4 nos.),
pharmacy (4 nos.) and medical equipment (3 nos.) are concentrated in 5 technological spheres.

The Bulgarian patent activity before the United States Patent and Trademark Office is significantly bigger
due to the great interest of the Bulgarian companies to enter the American market and the simplified
administrative procedures. 208 nos. of American patentgwith submitted 744 requests) were issued
during the period 2000 - 2012. This is evidence for enhanced interest of Bulgarian applicants in patenting
and economic realization of their technological products on the territory of the USA computer systems
for transmission and processing of data (19%), management of databases or structures of data (18%),
development, installation and control of software (14%) and so on.

The scientific productivity measured in conformity with the volume of the scientific publiations slightly

improved during the period of Lisbon Strategy (20002010). The total number of articles and scientific

reports (published in editions officiated by Scopus) during the period 1990 2012, is 43478, of the 44%

belong to the Bulgarian Academyi £ 3 AEAT AAO j"13q AT A ve¢bhb OF OAAOI O
distributed mainly amongst 8 leading universities in Bulgariaz Sofia University, the Medical University

Sofia, the Technical University Sofia, the University of Chemical Technology Sofia, Plovdiv University,

the Medical University - Varna, the Medical University Plovdiv, Ruse University and several with smaller

publication activity. Out of a total of 51 higher schools in the country only 17 (one third) are included in

the database withpublished articles and scientific reports. The national research units in the sphere of

medicine register serious participation as well.

Articles and research papers in scientific fields

h'em?%a:jcs Computer Science Physics and
-\ 6% _____—Astronomy
Agricultural - Bimee 23%
Sciences = %
8%
Bicchemistry
13% il Medicine
Sciencefor metals —~ . 16%
13% Chemisiry

Source: Innovation BG
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The changes in the global trends suggest the occurrence of new high impact technologiesotigh
convergence of scientific subjects. According to studi&s the biotechnologies, nanotechnologies and clean
technologies will be of highest interest for the investors. Nowadays investment agencies in some
European countries are already promoting thesenew technologies. The investments in industries with
high value added are encouraged and the attention is focused on the leading industrie$CT, pharmacy
and electronics, as well as on clean technologies, life sciences, automobile building, machinednd and
instrument making, health care, chemical industry, logistics, tourism & wellness (in descending order).

Industries with high investor interest in the future

Robotics and Artificial
Intelligence

Physics

Energy Technolodgy

Nanotech

Medical

Smart !
materials Devices .

. . Clean tech _Madu:a_l
Termodinamics (wind and solar power, Diagnostics
Neuclear Ct istry  bi Is, etc.)

ChemIStry utraceuticals BIO'Ogy

Stem Cell
Te h 1 .lgias

Neurochemistry Biotechnolodgy

{ Y,
Pharmacqgenomics)

Source: Ministry of Economy 2014.

The Bulgarian scientists are presented in all the 26 spheres of the science, included in the international
AAOAAAOA j7AA T &£ 3AEAT AAh 3AI pOOQ8 4EA AEOAAOQGEIT O 00
O#EAI EOOOUGSG jpg pbPQn O3AEAT ARG £ O OEA - AOAOEAI O6 jpp
i pmt pQqn O- AAEAET A6 j @®obpqry oW GQEOAAARAAETLABATOAMOEA AT C
quoted Bulgarian articles are from the sphere of biehemistry and molecular biology (12.3 times),

physics (11.2 times), chemistry (10.8 times), sciences for polymers (10.5 times), pharmacology and
pharmaceutics (10 times), sciences for materials (9.4 times) and so on. The data refer to the period 2005

2014.

23 A T. Kearney, Strategic Analysis Project Report for Bulgaria, Januaryth 28011
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Distribution of the scientific directions in conformity with indicators for scientific

Meurology and behavior
Pharmacology and toxicalogy
Geo-stience

Engineering

Malecularbiology and genetics
Space sciences

Flantgrowing and stock-hreeding

Science for materials

Bialagy

Clinical medicine

Chermistry

Physics

Source: InCites, Web of Science, 2016
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The quoted scientific publications for the period 2085 for Bulgara and countries from the region are

presented in the graph herein below. Bulgaria is placed after Greece and Hungary amongst the investigated 10

states, which shows the good quality of the scientific research.

Quoted scientific publications (%), Bulgaria and countries from the region, 2005-2015
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The joint international research activity of the Bulgarian scientific community is implemented with
research units from 144 states, above all with Germany in the sphere of the areas of mutual intergst
O0EUOGEAO AT A | OQIH T OUBRMATOMAE | -Eiéddy, &endticsEaAd Mdlédular O" E |
"ET1TGgUsh O- AAEAET Ao s

2.3. Human capital in the scientific research and innovations

The human capital is in the basis of the competitiveness of the economies and our innovation and
research potential.

One of the most significant factors, which exert direct influence over the human capital, is education. The
real competitive advantage of a nation consists of its capacity to provide permanently highly educated
human resources. This procss requires a longterm vision and careful planning. The process of provision
of highly educated human resources requires a loaterm vision and careful planning as trained staff
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which the economy needs, in particular in the industries with high added vakj, may not be provided
easily and fast.

In the Report on Global Competitiveness 2022017 Bulgaria is ranked 50th place out of 138 economies

but only in the 91st place with regard to quality of the educational system in the higher education, in the
67th and in the 75th place for training in mathematics and science. What is alarming is that the tendencies
are negative as compared to these indicators in preceding years.

In conformity with an investigation of the Program for International Student Assessmentoy the
Organization for Economic Cooperation and Development (PISA) for the degree of use of scientific
knowledge by the 15year-old, Bulgaria is in the 28th place from 29 investigated European states. The
number of young people with completed secondary agtation is reduced in the country because of the
low influx and the high percentage of pupils who drop out early from scho@ 12,5 %. In parallel with this
Bulgaria has one of the most challenging demographic profiles in the EU and the world, where it is
expected that the population will decrease by 27 per cent during the period between 2010 and 2060,
which will expert direct impact over the sector of the higher education. The interest of the young people in
the natural and engineering sciences, at this rtie is low z only 24% (in conformity with data of the
National Statistical Institute) of the students choose to study natural sciences, mathematics, technical
sciences and architecture.

After the accession of Bulgaria to the EU in 2007, the system of thigller education helps the country to
enhance its social and economic rapprochement with the remaining part of Europe. But, regardless of the
achievements from the last decade, the higher education continues to be faced by challenges related to the
quality, the efficiency with regard to the realization on the labor market.

Indicators are included in the statistics with regard to the personnel employed in the sphere of science
and technologies for measurement of the economy based on the knowledge and develgmt. According

to the analysis of the personnel dealing with Research and Development Activities 12.3 thousand are
employed in this area in Bulgaria, of which (in conformity with data of Eurostat 2015) 43% in the
Bulgarian Academy of Sciences and the Aaay of Agriculture, 33% in the higher schools and 22% in the

ETT1TOAOEIT AT 1 DPATEAO8 4EEO AEOOOEAOOETT AEAEZAOCO EOT I
employed in the innovation companies 48% has superiority. The personnel occupied with Resrch and
$AOAT T PI AT O ' AOEOEOEAO xEOE OACAOA O All OEA Aibpilu,

The building up of highly qualified and trained staff is of key significance for improvement of the
competitiveness of the economy, increase of the potential foealization of innovations and enhancement
of the attractiveness of the country for implementation of investments.

The review of the personnel occupied with scientific research with regard to degree of education shows
growth of the number of medical doctes, which could be explained by the bigger and bigger number of
young research staff in the higher education and their aspiration for promotion in the career. The
tendency has been pronouncedly upward after year 2000.

The distribution per age shows that he relative share of PhD students aged 25 to 29 (35.7%) is the
biggest, followed by those aged 40 and more (24.5%) and those aged 30 to 34, who represent 21.8% of all
the PhD students.

The data of the National Statistical Institute indicate that the reseah staff in the sphere of natural
sciences continues to predominate followed by the staff in the technical and agricultural sciences.

The private sector plays an important role for the education of quality. The state should encourage the
cooperation between the business and the educational institutions. It is necessary to provide conditions
for adequate training of the students for work in real working environment. The introduction of a dual
system of training will guarantee the smooth transition from traning to labor realization.
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It is necessary to increase the entrepreneurship orientation amongst young people, the training in
entrepreneurship should become an integral part of the curricula. The Schools of Arts (in total 23 schools
in 15 populated areas in the country), do not conduct training in entrepreneurship, and the pupils in these

OAET 110 AOA OEA EOOOOA
through which the pupils pass through training and mentorirg in entrepreneurship and protection of the
intellectual property and create their training entity which operates within the framework of the school

year.
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The conduct of training in the higher schools in the sphere of ICT may not fully satisfy the requinents of

the industry with regard to the human capital. One of the reasons is the absence of focus on ICT in
secondary education. There are no experts in the sector, and in spite of the great number of graduates
with ICT specialties in the higher schoolsgbout 3 thousand per year), the quality of the education in ICT
does not improve in most higher schools.

A small number of the entrepreneurs pay special attention to the quality of the manpower, which is
noticed by the limited investments of the enterprise in Continuing Vocational Training (CVT). Only 22%
of the employees are engaged in CVT which is related to 1.1% of the total expenditures for labor. This
places Bulgaria in the lower end of the scale in Europe and speaks about potential problems with the
possibilities for mastering new knowledge and technologies.

Percentage of the employees (all the enterprises) participating in CVT courses and expenditures for
CVT courses as % of the total expenditures for labor (all the enterprises)

Percentage of the Share of the expenditures
_ employees, participating | for CVT courses as a % of &

All types of entemprises in CVT courses the expenditures for labor

2005 2010 2005 2010
Total for all the 15 29 11 11
companies
With 10 to 49 6 8 08 0.8
employees
With 50 to 249 12 16 13 12
employees
With more than 250 23 44 11 13
employees

SourceEUROSTA2014

Leading enterprises from the highly technological sectors started up their own initiatives for training
staff. The largescale initiative of Companyelerik represents a peculiar revolution in the ICT sector. Through
its Academy for software engineers the Company presents of quality, free of charge and accessible for all the
young people training, which provides a successful careerugtar the dynmically developing software
industry. Solely during the academic year 2@2DA3 over 12000 persons took part in the trainings of the
Academy (in an attendance and in a remote manner). The Company was selected as the Best Employer in
Bulgaria in 2007, 201@nd 2012 and it is regularly distinguished as one of the best Employers in Central and

Eastern Europe.
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2.4. National investments in research, technology and innovations

Landscape of the National Research System

R&D Funding

The total gross domestiexpenditure on R&D (GERD) in Bulgaria for 2015 reachet80.4 m,
increasing by 20% compared to 2014. Three main sources channeled R&D funding in 2015, namely: the
business sector (25%), the government (30%), and foreign funding (45%). The total GERD follows an upward
trend from 2005 onwards. On the other hastdrting in 2010, the direct support from the government declined.
Support from EU, remained almost stable in size. Yet, it is very low in comparison to the other sources of R&D
financing.

Human Resources

As per 2015 NSI data, 53 % of the researchethércountry are women, while 47% are men. The age
groups are distributed almost equalBB1 % of all researchers are in the age group of up to 34, whereas 27 % of
all are in the age group between 35 and 44. Scientists between 45 and 54 and betweéd abea® % and 24
%, respectively. Insignificant percentage of all scientists falls in the group of 65 dr 6w Yet, the scientific
community does require that every year there is a cohort of young scientists to enter in order to reach the EU
avergye levels. Bulgaria is lagging behind to the EU average as of share of researchers to the total labor force.

Bulgarian Participation in Horizon 2020

The participation of Bulgarian researchers in European competitive calls for funding research is
essential However, the data show that Bulg#sigarticipation is to a large extent limited and comparatively
lower to neighboring countries. There are between 18D publications per year (per 1 m. inhabitants) which
have been published in-@uthorship with foeign researchers in international refereed journals and the increase
is by less than 10 % on an annual basis. Romania and Serbia do have much higher increase of common
publications, which means that Bulgarian scientists do lose significantly their pesitiche international
scientific ranking. Bulgaria has attracted 12.8 EUR per capita in ‘thieathework program, which precedes
Horizon 2020. This is six times less than the EU average of 78.9 EUR per capita. The success rate of projects
with Bulgarianparticipation is 15.4 %, which is also lower compared to EU average of 20.4%.

Between 2014 and 2016, most of the Bulgarian research institutes and universities have applied through
the Societal Challenges (97 projects), followed by Excellent Sciencaigd3hdustrial leadership (40).

In fact, Bulgaria ranks last in the E28 context in terms of received Horizon 2020 funds per capita in
the first two years of the program. Therefore, the trend in Horizon 2020 does demonstrate even lower outcomes
compared d the 7' Framework program as Bulgarian participants have attracted 1.55 EUR per capita on an
annual basis, whereas the EU average is 14.60 EUR.

There are 21 projects, financed under Horizon 2020. Overall, they have gerdér8ted for Bulgarian
research institutions since 2015, which is highly unsatisfactory and it demonstrates the weakness of the national
research system.
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A Research Infrastructureg4
The research infrastructure is the main pillar in the national scientifignaadation ecesystem of
each membestate of the European Union (EU). Available infrastructure with modern equipment and good
organization of access for use, aimed at the implementation of research and development activities represents
this foundation, Wich is needed to create a critical mass of material, financial and human resources and
technological knowledge.

The challenges, lying ahead are related to the sustainable financing of the local infrastructure and the
access to the Paturopean infrastructures as well as to attraction of the interest of the scientists and
assessment of the benefits for the broader scientific community and the society as a whole.

The sustainable funding of the life cycle is mandatory. The increased number of new research
infrastructures and the enhanced interest of the new generation of scientists in participation require a
careful analysis of the capability of the country to cover the full membership in a lot in number research
infrastructures.

The National Research Imhstructure Roadmap 20172022 presents the main methods for selection of the
national research infrastructures and their relevant prioritization at a European and national level. It
describes in brief also the main sources and the financial framework. Newpdate of the NRIR is
anticipated for 2018, after making an international assessment of the activities of all the sites included in
it and to take stock of the results of open competitive calls ongoing for the creation of centers of excellence
and centersof competence to be financed under OP SESG, which will be automatically included in the
updated NRIR.

The NRIR is based on a Diagnostic Review of Rls and Research Equipment of Bulgaria prepared by the
Ministry of Education and Science in April 2017. It waset up as a document, which provides an overview

of the existing research equipment and facilities and a basis for support of the calls under OPSESG and
OPIC. Essentially, it outlines the potential of the available RIs of European, national and regional
significance.

Four main research areas were analyzed as follows: (1) physical sciences, material science and
engineering; (2) medical and agrebio sciences; (3) social and humanitarian sciences; and (4) electronic
infrastructure for multi -disciplinary research. The available laboratories and equipment of universities
and research institutes, the human capacity and the financial resource weewaluated in these directions.
SWOT analysis supplemented the analysis and further to that a regional analysis of cipézation under
these four thematic directions was also presented.

The fact that the einfrastructures, mainly concentrated in the capital, most broadly participate in Pan
European Projects as compared to the remaining scientific areas is outlined anmgst the main
conclusions. These infrastructures are also amongst the best financed in the last five years.

1T T OEAO Al 1 Al OOET 1T A&EOI i
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24 The definition for ReseaAE ) 1T FOAOOODBAOOOAO j2)q ) xAO AT 1 AEOIAA ET c¢mpt ET
resources and connected services, which are used by the scientific community in order to conduct research in specific ardas o

knowledge and cover sa@ntific facility or a package of instruments, knowledge resources, as collections, archives or structured

scientific information or communication and technologicallybased infrastructure, as grid, calculation network, software and

communication, or any otter structure, which is unique by character and it is sufficient for conducting scientific research. Such an

infrastructure could be concentrated at one location or distributed (organized network of resources) as per art.2 (a) of EBgulation

No 723/2009 from June 25, 2009 of the legal framework of the EU for Consortiums of European RI. In the current chapter of the

AT AOIi ATO6 OEA OAOI OET Z#OAOOOOAOOOAG EO OOAA ET OEA TAATETC T A OTEO
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biggest percentage of outdated infrastructure, but at the same time it has the highest percentage of
modernized infrastructure for the last three years compared to overall number of unitsr facilities.

The medical and agrebio sciences have a big number of infrastructures of regional significance. The
regional measurement refers to a great degree to the research infrastructures in the sphere of agio
sciences. This is also the scieffit direction with the least financing for scientific research and for
equipment in the last five years and at the same time the infrastructures in the medical sciences are with
the highest share of new equipment and apparatuses purchased in the last fiyears.

The research infrastructure in the sphere of the social and humanitarian sciences is most uniformly
distributed in the country, and at the same time it has the least financing on a competitive principle for the
last five years.

As a whole, the Diagostic Review generalizes that there ardd2 Rls of European significance, 84 of
national significance and 65 of regional significance available at hand . About 40% of the RIs have
attracted only 100,000 Euro per year for the last five years, which is quitesignificant. The European
financing is the main source of projects for purchase of new equipment and instruments. About 30% of
the entire RI has been in operation in the last 15 years or more and the attracted financing adds up to
25,000 Euro per year fo about 30% of the entire infrastructure 25

Thematic Specialization

Physics, Material Science and Engineering

There are 57 research infrastructures in the Physical, Material Science and Engineering (PME) research
area that are located in 15 scientifig@anizations in Bulgaria. Most of the scientific organizations are situated in
Sofia, the capital of Bulgaria (10 scientific organizations), which falls ilsthehwestern economic region .

The other five organizations are situated inNlogth -eastern regi on, (TU - Varna),North -Central region

(TU - Gabrovo),South-central region (Central laboratory of applied physi¢s Plovdiv - BAS), South-
Western region (Blagoevgrad), an8outh-eastern region (UniversityfiProf. A. Zlataroo - Bourgas) of the
country. This, they cover the whole territory of the country, exdéptth -western region where there is no
research infrastructure identified. Overall, 66 % of the research infrastructures are located in the capital of
Bulgaria, while 34 % are in the rest of the ctsynThis is too much of a concentration of the PME research
infrastructures and there is a need to channel more funding in this area to other economic regions.

Medicine and AgreBio Science

Leading organization in the field are the Bulgarian Academy @n8e and the Medical Universities.
There are overall 61 research infrastructures in this research area, 20 being in medical science. In terms of
regional specialization , 42 % of the infrastructures are situated in Sofia, while 58% in the rest of theycount
Majority of the research infrastructures in the medical sciences are situate®iouthewestern region . For
example, the Medical University Sofia (3 Infrastructures, one of them together with Medical University
Plovdiv), Sofia UniversityiSt. Kliment Ohridské (1 infrastructure registered &8llianz for Cell Technology
together with associations (NGOs) and private companies), Bulgarian Academy of Sciences (3 infrastructures,
two of them are situated in the Institute of Molecular Biology), 8ndthWest University "Neofit Rilski" (2
infrastructures). As far as research infrastructures of thekagrsciences research area is concerned, they are
located throughout the country (institutes of the Agricultural Academyolith-Western region andmainly
in the capital of Bulgarid 8 research institutes one university and Sofia Tech Park are found. Three institute
and three universities are located in Plovidi8outh Central region . In theSouth Eastern region, we found
3 institutes and one unirgity. InNorth Eastern region we found 2 institutes. INorth Central region we

25 For more information, See Diagnostic Review &ls and Equipment (Ministry of Education and Science, April 2017)..
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have four institutedNorth -western region has no representatives of these research areas. Therefore, there is a
need to further strengthen the regional specialization in bmhmedicine and agfiio science research areas.

Social Sciences and Humanities

There are 29 research infrastructures in the social science and humanities field, located in 20 key
research institutions and universities. Tagional specialization is structured as follows. The infrastructure
of these research institutes and universities are situated mostly in Sofia (8 instituSiout);Western
region. Three of them are situated in tidorth -Central Region (Gabrovo, V. Tarnovo, Rouse), two
Organizatios are situated in tH@outh-Western Region (Blagoevgrad), three organizations are situated in the
South-Central Region (Plovdiv), two organizations are situated in 8muth-Eastern Region (Stara Zagora,
Bourgas) and two Organizations are situated il\ttreh -Eastern Region (Varna). No research infrastructures
are declared in thilorth -Western Region . Overall, 62 % of the available infrastructures are present in the
capital of Bulgaria and 38 % are found in the rest of the country (Plovdiv, Blagoevgrath, \Rousse,
V.Tarnovo, St.Zagora and Gabrovo). Therefore, there is a large concentration of the social sciences and
humanities research infrastructures in the capital of Bulgaria and more funds need to be distributed at the
regional levels.

E-infrastructures for multidisciplinary research

There are only five universities, one institute of the Bulgarian Academy of Sciences and Sofia Tech
Park which are active in theiefrastructures field. Overall, there atd Infrastructures available and the
infrastructure is very concentrated in the capital of Bulgaria (86 % of all) with some presence irCdottal,
North-Eastern and Soutastern regions. Too much concentration in the capital of Bulgariaififnastructures
does require a policy for strengthegniregional actors to establish nevinérastructures throughout the country.

Regional Specialization

(Commentthese analyses are not conclusive so far on the way to describe regional business demand in the
rest of the present version of the RIS3 st

The Diagnostic Review of RIs and Research Equipment also identifies some potential but also some gaps at
regional level to support smart specialization areas from the perspective of the research infrastructure, as
follows:

(Commentito keep consisnhcy, it preferable to copy paste the corresponding text that we find in the final
draft NRIR- as follow$

E North-West has a huge gap compared to all other regions as research infrastructure is available only in
the healthy life industries and btechnolaies. It is crucial that this region is supported through
European and national funding in the areas that have already demonstrated research and business
potential. Yet, government policies need to incentivize businesses and researchers to coopeaate in are
which are new to the region.

F North-Central does have a potential to specialize more in ICT, but the potential of using and further
strengthening the research infrastructure in healthy life industries and biotechnologies is there.
Therefore, there is aerd to channel funding for new equipment in all three priority areas.

E North-Eastern does have a high specialization in the mechatronics and clean technologies field but it
could strengthen its potential also in the healthy life industries and bioteclellagsvin the creative
and recreational industries, where there is a priority under Bulg®ia.

F SouthWestern stands far ahead of the other regions in terms of presence of research infrastructure in
all four IS 3 priority areas. Moreover, Bulgariarsearch infrastructures which are integrated in-Pan
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European partnerships are exclusively coordinated by research institutes and universities, which are
located in the capital of Bulgaria.

FE SouthCentral faces the highest gap in terms of available res#afrestructure and priorities under
Bulgaria® IS 3. Moreover, there is no capacity in researtifrastructures, whereas the ICT industry
will be supported through OP Innovation and Competitiveness. Finally, there is limited research
infrastructure in mehatronics and clean technologies area.

F SouthEastern does have available strong research infrastructure in the mechatronics and clean
technologies, as well as in the health life industries and biotech areas, which are also priorities in the IS
3. Limited research infrastructure in the creative and recreational industries would need to be
improved.

Overall, the Diagnostic Review of RIs and Research Equipment in Bulgaria concludes that there is
uneven distribution of research equipment and scientific fatex the regional level. The strategy is aimed at
supporting the most developed infrastructure with potential in the thematic areas of IS3 at national and regional
levels. In the regions, the cooperation between public research institutions and bhesthiés will be
encouraged.

OPC Support of RlIs in 2007-2013

2A0AAOAE AT A 111 OAOCEIT )1 #OAOOOOAOOOA OODPDPI-OOAA Ol

2013During the programming period 2007-c tpoh /0 O#1 1 PAOEOEOAT AOGOS /1 0#(Q
and strenghening of Technology Transfer Offices and Technology Centers in different economic activities:

E Research and development activity (72§ centers, of which 4 in Sofia and one in each of the
cities Plovdiv, Dobrich and Kazanlak;

Education (85) 4 centerspne in each of the cities Sofia, Plovdiv, Varna and Bourgas
Activities of norgovernmental organizations (94)4 centers, of which 3 in Sofia and one in
Plovdiv;

Central office activities (70) 1 in Sofia;

Professional activities in the field of desjgrhotography, translation, etc. (7i4)2 centers in
Sofia;

Human health care (86)5 centers, 3 of which in Plovdiv and 2 in Sofia;

Architectural and engineering activities, technical tests and andlyse® center in Pernik,
and

E Construction of facities (42)i one center in Kazanlak.

MMA ®™MWMMWN WMNW

Bulgaria received support during the creation of Technology Transfer Centers also through PHARE
program with negotiated funds amounting to EUR 253 222 (grarg EUR 189 714 and cdinancing Z EUR

63 508). With the finandal support of public and private organizations 9 centers were created, mainly in
higher educational institutions in the cities Sofia, Ruse, Varna, Bourgas, Plovdiv, Gabrovo, Veliko Tarnovo,
Pleven and Lovech.

Sofia Tech Park is the first scientific and technological park in Bulgaria, that will be established within
the next 3 years. The main task of the Park is the implementation of projects, whose immediate objective
is to facilitate the development of the research, innovation and technological capacitf Republic of
Bulgaria, which should turn into a prestigious location for the world, regional and national research and
innovative companies, giving example for economy of knowledge in Bulgaria and on the Balkans Region.

For this purpose, Sofia Tech ParlD is partnering with private and public clients to create and manage
unique innovation environment, set up and implement educational programs, and simultaneously provide
supporting services regarding the commercialization of new technologies, products dnservices.Sofia
Tech Park AD is partnering with leading universities, the Bulgarian Academy of Science (BAS), business
clusters, big international companies, Sofia Municipality, MES, MLSP, rgovernmental organizations, etc.
during the implementation of the project, and simultaneously will be responsible for the overall
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organization for its implementation, accompanying marketing activity, financing, rental, construction and
other activities.

As a project output, within the framework of the next three yees a scientific infrastructure for over EUR
10 million should be put into operation, which will support the Bulgarian innovative business. About 40
000 sg. m. new and renovated building premises should be created, which will accommodate applied
science laloratories, common incubator, innovative lecture /educational/ discussion forums, space for
demonstration of new technologies, office areas and a parking lot.

JEREMIE

In Bulgaria, the JEREMIE Holding Fund (JHF) is financed by the European Regional Developfmend and

co-ffinanced 15% by the state budget under OPC. The budget amounts to EUR 199 million. The main

objective is the improvement of SMEs access to financing through different financial engineering
instruments. JEREMIE initiative in Bulgaria envisios a balanced combination of debt instruments, as well

as share capital instruments, which should address the existing big differences between the supply and

demand of financial engineering instruments in Bulgaria. Among the various financial instruments er

O, TAT 01 OOCA&ITEI ,100 'OAOAT OAAGSG &I O POI OEAET ¢ POAEA
and in the same time providing opportunity for the banks to finance more and riskier SMEs, which

without the availability of the guarantees they waild not have financed. As of 31.12.2012, 1 478 credits

have been issued to SMEs amounting in total to EUR 87 million.

0)1 OO600I AT O &I O Al OOAPOAT AOOOEED b Qlthk lotfektivel of thd A ET E C
instrument is to provide support to innovative start-ups under the form of share investments. The

instrument is characterized by two financing phases, compliant with the development of the enterprise

and opportunity for consultations by a group of professionals in different business sectorsngntors). The
total instrument budget is EUR 21.21 million, out of which EUR 0.21 million is private financing.

Two funds have been created: Eleven and LAUNC Hub. Eleven manages a fund with EUR 12 million capital,
aiming at accomplishing about 200 investrants in innovative start-ups. The investment in one company

AOT I OEA EOT AGO PTIOOAEITEI EO AAOxAAT %52 guwAUMCiTt AT A
Hub manages a fund with capital EUR 9 million, focused on the information and communication
technologies. The objective is to make approximately 120 investments during the next four years. Each

one of the investments is expected to be between EUR 30 000 and EUR 200 000 and to be made in start

ups from Bulgaria and the region. During the last two yas, the Starting Business Funds Eleven and

LAUNC Hub have invested about EUR 6 million in 92 companies. Eleven already has 57 projects and 150
founders, financed with its resources, and LAUNC Hub has invested in 35 projects in total.

Risk Capital Fund unde OPC- the main objective of the instrument is to make investments at initial
development stage in SMESs, registered and having main position in the economic activity in Bulgaria. The
total budget of the instrument is EUR 30 million, out of which EUR 9 rtiibn z private financing.

Mezzanine Fundz with budget under OPC of EUR 60 million, out of which EUR 30 million private
financing. The aim of the instrument is to make investments mainly in enterprises, which are registered
and have main place of their eamomic activity in Bulgaria. The instrument is combined; i.e. for share
investments and loans.

Instrument providing financing through risk sharing - the objective of the instrument is to support SMEs,
providing loans at lower than 50% interest rate reducton for the issued loan and reduction of the fees,
commissions and collaterals related to the credits. The total instrument budget is EUR 300 million, out of
which EUR 150 million is private financing.

Z Programs for rendering assistance to the research actty

Fund "Scientific Research", which is a legal entity to the Ministry of Education and Science renders
assistance on a project principle to the research initiatives at a national, regional and international level. Six
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Permanent Expert Committees worktive FundfiScientific Researdh reflecting the research priority spheres:
mathematics and informatics, natural sciences, biology and medical sciences, agricultural sciences, technical
sciences, public sciences and humanitarian sciences. The permanentteesnmiake a decision for the
distribution of the funds under the presented projects in conformity with the rules input in the Scientific
Research Encouragement Act and in the Articles of Association of the fiBarehtific Researah The key
program, whib the FundfiScientific Research participates at present in, is called "Development of the
Scientific Research Potentiallt works under three strategic priority modules: improvement of the research
infrastructure in the universities and the researclities; modernization of the scientific research equipment in

the universities, the specialized laboratories and the research institutes.

The FundfiScientific Researah encourages the scientific research in the priority directions of the
National Researcbevelopment Strategy by:
1.Rendering financial assistance to the scientific organizations and the higher schools on the
basis of projeeprogram financing;
2.Financing projects, developments and demonstration projects in the scientific directions
defined by he Fund;
3.Financing projects, developments and demonstration projects of young scientists.
The priority directions of the National Research Development Strategy 2020 are:

1. Energy, energy efficiency and transport. Development of green aridatemlogis;
2. Health and quality of life, bitechnologies and ecologically clean foods;

3. New materials and technologies;

4. Cultural historical heritage, social economic development and management;
5. Information and communication technologies

The activity ofthe FundfiScientific Researdhis directed fully at the realization of the policy of the
Ministry of Education and Science for encouragement of fundamental and applied scientific research in
conformity with the National Scientific Research Strategy withven significance and international recognition
as well as the dissemination of the scientific results related to:

1. Rational solution of important problems of the country in the sphere of the economy, the public
processes and of the human resources;

2. Sustaimble development of the national identity, the Bulgarian history and national culture;

3. Accelerated development of the scientdipplied (engineering) sciences and of the modern
innovations;

4. Creation of new scientific knowledge for building up of econorfriyrmwledge and so on.

The National Innovation Fund (NIF) has been operating at the Ministry of Economy and Energy since
2005, promoting the private investments in the development of competitive and knowledge based
industry in Bulgaria. The Bulgarian Smihand Medium Enterprises Promotion Agency is administering the
Fund. The direct objective of the fund is to encourage the implementation of scientific research and
development projects and technical feasibility study projects with the aim to create new odevelop
existing products, processes or services for increasing the economic efficiency, improving the innovative
potential and enterprise technological level, and promoting the dynamics of the innovative processes. The
interest towards this financial instrument has remained unchanged throughout the years.
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NIF session Subr;’lrigsgsp;rlgject Signed contracts ZoorS\;?:cetg Ng?gsjiz?d

(2005) 118 43 36 3350 000

(2005) 120 67 56 4 150 000

+ (2006) 146 108 74 8 300 000

~ 6 (2006) 168 91 54 8 450 000

\% (2008) 123 60 49 6 000 000

6. (2012) 67 36 54 4 555 000

VIl (2014) 152 52 34 4990 049

Total 742 457 47 39 795 049

During 2013 the evaluation performed by an independent organization was completed. It analyzed the
results achieved by the enterprises for a period up to three years after completion of projects, financed by
NIF. These enterprises show improvement in a series of indicators, such as:

79,3% of the firms have introduced new products to the market
38,5 % ofthe firms have increased their staff number

65,5% have entered new markets

68% have increased their profit

71,4% have increased their net sales revenue, etc.

M MA M MNMNMW

The data from the analysis provide convincing evidences for the need for this financial sche and the
serious interest on the part of the business is a ground for continuation and expansion of the NIF activity.

Priority directions for support have been determined for each NIF competitive procedure. The biggest is
the activity of the companies, perating in the sectors of ICT, metal products and R&D. The percentage of
projects in the sphere of chemical products, medicinal substances and food products is high.
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Projects supported by the NIF (1-6 session)
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Source: The Bulgarian Small and Medium Enterprises Promotion Agency,

The discussions h&d with the business on the effect of the implemented financial instruments (the
competitive procedures of OPC, NIF) imposed the understanding of the need for a change in the enterprise
support model. The evaluations of the projects and the assessment dietimplementation of the signed
contracts should concentrate on the actual outputs of the enterprises (productivity increase, introduction
of new energy efficient, resource efficient, environmentally friendly technologies, etc.) and not on the
number of invoices and the reporting of accomplished activities.

E Financing the innovation activity of the enterprises

The access to financing is one of the most serious limitations for the growth and the entrepreneurial
initiative. The entrepreneurs are facing specialdifficulties to raise funds at the early stages of their

economic activity, particularly under the current crisis. Therefore, the widening and strengthening of the
financial instruments for entrepreneurs is a key element of the support to the entreprenew. SMEs

depend largely on bank loans for their external financing and practically they have very small number of
alternatives.

Among the state programs supporting small and medium enterprises is the Bulgarian Development Bank
AD (BDB AD). The institutionis using its position on the Bulgarian bank market during the
implementation of the state economic policy. The main focus of BDB is on: SMEs, project financing for
export oriented enterprises, investment banking and public projects of national importanceBDB has its
own banking group for implementing its objectives:

1. Bulgarian Development Bank AD (BDB AD)
2. National Guarantee Fund (NGF)
3. Capital Investments Fund (CIF)

2.5. National investments in technologies and innovations

A Participation of the business se ctor (in particular Small and Medium Enterprises)
in Programs of the EU
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The participation of the Bulgarian enterprises in international programs increases. From 2011 Bulgaria
became an effective member of the European Initiative EUREKA. Administrativeitafoa the popularization
of the possibilities of the initiative and the multitude of programs it realizes has been built up in the last few
years. Since 2013 our country has also been a member of Hurekam, one of the so called Umbrella
Initiatives. Since 2011 Bulgaria has been a full member of the joint European Program EUROSTARS. In 2011
and 2012 a massive information campaign was conducted for the rules of application and the possibilities this
Program creates. As a result of which 8 Bulgagaterprises applied during the second competition session in
2012, and in 2014 a contract was concluded with the first company with a classified p&gagpanyfiiMG i
Technology.

Bulgaria plans to conclude an agreement for cooperation with the Enr§pege Agency (ESA), to
create possibility for the Bulgarian Small and Medium Enterprises and research organizations to participate in
projects for introduction of highly technological products and servic80000 Euro of national funds were
set asiddor the purpose for 2014.

From 2014 Bulgaria has also undertaken the initiative for participation in three of the Joint European

Enterprisesi ECSEL (Electronic Components and Systems for European LeadershipJe&inological
Production and Fuel Cellsxd Hydrogen.

A Participation of the business sector in Global Innovation Networks and
Technological Platforms
Enterprise Europe Network. In Bulgaria the network unites 14 organizations, localized in Sofia,
Plovdiv, Sandanski, Stara Zagora, Vratsa, Yambohrizh and Ruse.

A Participation of the scientific organizations in European Programs and Global
Innovation Networks and Technological Platforms

Participation of Bulgariain the 7 t Framework Program 26
Main data

As of 06.10.2014, the total number of adnfikes project proposals was 3.263 under 487 competitions,
which 4110 scientific organizations from Bulgaria were included in (0.79% of all the 28 countries) and 933.7
million Euro (0.48%) were requested from all the mendiates.

Amongst the countries frol8U 28 Bulgaria was classified in theplace with regard to the number
of applying organizations and requested financing.

Bulgaria had a result of 16.4% with average value for EU28 of 20.5%

The applying Small and Medium Enterprises from Bulgaria teaxesult 15.21%, which is lower than

the average value for the EU of 20.19%. The successful Small and Medium Enterprises received European
financing in the amount of 27.25 million Euro, which is 27.63 % of the total budget for Bulgaria.

The attracted fundsom the competitions of the European Research Council and Marie Curie are in the
amount of 7.78 million Euro.

Within the framework of the "7 Framework Program the Bulgarian scientific organizations registered
cooperation with Great Britain (976), Gennyg857), Italy (826), Spain (712) and France (632)

In the institutional distribution of the Bulgarian participation in the Seventh Framework Program a
leading role have the higher schools (33 %), followed by the research units (31 %), the businezatiorgani
(28,6%), the public organizations (about 10 %) and other organizations with the same share.

The success of the institutes of the Bulgarian Academy of Sciences, in particular in the sphere of
Information and Communication Technologies and Physica, result of the internal institutional reforms and

26 Source: Seventh FP7 Monitoring Report, 11 March 2015, Country Profile: Bulgaria
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the improved prografproject activity. As a whole the Bulgarian Academy of Sciences passes to a model of
combined state and attracted financing, which results in the positive tendency. In 2005 tB6%atm 31%,
with 58% to 42% in 2015.

A Bilateral agreements in the sphere of scientific research and innovations

The international cooperation in the sphere of science and technologies is based on bilateral and
multilateral international agreements and ih®lementation of joint scientific programs. The Ministry of
Education and Science at the moment has over 15 current agreements for bilateral scientific and technical
cooperation with a broad geographical scope. In the last few years bilateral prograonepferation in the
sphere of scientific research wihina, India, Korea, the USA, Brazil, Ukraine, Germany, Austria,

France, Slovenia, Slovakia, Russia, Romania and the Former Yugoslav Republic Macedonia have
been implemented.

In 2011 the implementath of theBulgarian -Swiss Program for Overcoming the Economic and
Social Disparities in the Enlarged EU commenced, on the basis of which two funds with natiotwl c
financing were createid FundfScientific Exchange and FundiScientific Researahwith period of effect 2011
2016. 22 scholarship programs in the sphere of biology, biochemistry and medicine, the philosophical
investigations, chemistry, phyhemistry, ecology, physics, pharmacy and others were realized within the
framework of the program for scientific exchange, and the implemented scientific research projects are from the
sphere of ecology, microbiology, agriculture, waste management, social inieguadvelopment of medicinal
forms and innovative construction materials.

Bulgaria also participates in the European Organization for Nuclear Research (CERN), the European
Scientific Foundation (ESF), the International Thermonuclear Experimental R&8EER), the European
Molecular Biology Organization (EMBO), the European Metrology Research Program, (EUMETSAT) and is a
member of the Convention for the creation of the European Center for M&nge Weather Forecasts.

OAOOEAEDPAOGEIT THRMIOI CAQER)E] n@y | O

In the first three years (2042D16) of the realization of the Framework Program the total number of the
submitted in the European Commission (EC) admissible project proposals from all the participdtiogzon
202® countries wa 120000, as a result of which there are 11 000 signed contracts for financing available at
hand. For comparisoh for the complete seveyear period of the precedind Framework Program 13500
admissible project proposals were submitted an8@bcotracts for financing were concluded.

As of the end of 2016, 150 Bulgarian organizations participated in the implementation of 252 projects
in conformity with fiHorizon 202@, and the net European financing for our country was approximately 42
million Euro. This sets Bulgaria in the #4lace of 28 membestates of the EU with regard to participation and
utilization of funds under the Program.

The data from the information system ECORDA of the EC indicate that there is the biggest share of

attracted monetarU  A£O0T A0 AO0T 1 O(1T OEUITT ¢me¢mO ET " O1 CAOEA O AA
%l AOCUO i ADDBDOIT @EI AGAT U ohuy i ETTETT %001 qh o)1 & O
i ADPOI GET AOGAT U ohu TEITEIT %00 q Al ACUBAOGEDEDE
3,3 million Euro).
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2.6. Qualitative analysis for identification of potential spheres for intensive innovation development

2.6.1 Methodological Approach:

Subject of the analysis are the economic activities (second level of aggréga according to the
Classification of Economic Activities (CEA 2008), assigned by level of technological intensity, according to
the OECD classification and EUROSTAT. Similar grouping allows the obtaining of a clearer assessment of
the condition and posdbilities for development of medium and hightech sectors. The classification does

not include the activities of the mining industry and the agrarian sector. The analysis includes 82 activities
from the industry and services. The identification of the pote ntial of each economic activity is
performed with the help of different indicators. They measure the attitude of the state and the business
activity related to the quality development of the economic activities and services: state support for
creation and development of technology transfer offices and centers; financed projects under NIF;
EFET AT AAA POT EAAOO O1 AAO 10 O#1 1 pAORRAE Guknbed @ Pateiit £ OEA
holding firms, number of trademark owning firms. The value of all indicairs has been recalculated with
regard to the total scores for the industry and the sphere of the services. Thus, they become comparable
and allow their summing and obtaining of aggregated score for each economic activity.

The potential of the economic adtities is estimated similar it has been done in the quantitative analysiz

all medium and hightech activities and the knowledge intensive? higech services are included
(pursuant to the EC requirement for orientation towards activities with a higher égree of reprocessing of
the end product). From the remaining groups of economic activities and services the three ones, which
have the maximum scores, are selected.

2.6.2 Results

The initial sample of 82 economic activities and services is narrowed to 3bn which the state support
and the business activity is concentrated. The state support is expressed in allocation of financial
resources based on project proposals i.e. underlying is the entrepreneurship activity of the business and
the research units oriented towards raising the scientific and technological level and acceleration of the
innovation processes.

Within the framework of the industry, the ranking is headed by low and mediurtech activities such as
food products and metal items. But aftertiat there is a whole group of medium and highiech activities
(ICT, electronic and optical products, chemical products, machines and equipment, electrical facilities,
medicinal substances and products). This in practice is a sign of policy shift toward$igh-tech change in
the economy.

If we shall again exclude the commercial services and the services of the rgmvernmental organizations
(outside the clusters registered as such), it will appear that the sphere of the services is oriented towards
knowledge intensive hightech and market services. These include information technologies, scientific
studies and experimental developments, human health care, architectural and engineering services and
technical tests and analyses, educational services, efg.i.e. the sphere of the services follows the
established trend towards a hightech change of the economy.

2.7. Cross analysis for identifying potential technological spheres for intensive innovation development
(specialization)

2.7.1 Methodological Approach

The results from the quantitative and the qualitative analysis, summarized in the previous sections , are
subject of this analysis. The objective is to outline the economic activities and services for which the
guantitative assessment is supplemented by qualitative one and vice versa. This is interpreted as a
strength, which creates capacity and future potential for accelerated technological and innovation
development. And the oppositez these activities and services, which have only one of the two
assessments, are eliminated from the identification process. In this manner, 21 economic activities and
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for identifying technological areas for smart spedilization. The identification logic is to find cross points

between economic activities and services and scientific fields, in which the support of the state and of the
business for research and innovation activities are concentrated.

2.7.2 Results

Process of identification of technology areas

‘ 82 economic activities and services | | 82 economic activities and services ‘
Quantitative Quality
analysis analysis
33 economic 31 economic
Activities and Activities and
services v v services
Cross
analysis
21 economic

Activities and services

P

TECHNOLOGICAL AREAS
Mechatronics and clean Creative industries
technolodgy
ICT Pharmacy
Bio-technologies Food-processing
Nanotechnologies industry
1

* Focus Groups
* Thematic meetings
* Regular meetings of the WG
* OP commitings and events
« Sessions of the National Innovation Council
+ Conferences, Partnership meetings with representatives of the EC and other MS

| Entrepreneurial Discovery Process (incl. WB) |

The approach allows the identification of the following technological fields with potential for innovation
specialization:

E Identification of technological field iMechatronics and Clean Technologie®

R & D expenditure by field of science during the 2008-2012

Matural
s:’;::: ZZT::;:l m::;i::[cs Agricultural Humanitics Social Scienees
(L% (25.1%)  |and informatics |*0io00cs (110%H - {5.1%) (.0%)
{24.6%)
Economic activities
Manufacture of computer, electronic and optical
26|products
28| Manufacture of machinery and equipment n.e.c.
27|Manufacture of electrical equipment Technological area

) . L Mechatronics and clean tecchnolodgies
Manufacture of motor vehicles, trailers and semi-trailers

29

Services Mechatronics (mechanics, electronics, software, management systems)

Computer programming, consultaney and related

62| activities Clean technologies (electric vehicles, fuel cells, hydrogen society)

7

=]

Scientific research and development

]

Architectural and engineering activities; technical
testing and analysis

7

—_
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E Identification of technological field AICT 0

E Identification of technological fieldfiBiotechnologie®

E Identification of technological field iNanotechnologie®
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