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Preface

In the ontext of an adverse external economic environnagwt challenging demographics at hgme
improvementsin the living standards and ldagn growth can be catalyzedthroughsmart investments in
innovation, research and human capital. The European Union laLtiheh&mart SpecializationStrategies

initiative, a new approach to economic development that is anchored on targeted support for research and

i nnovation. Bul gariads government | ed by the Mini
c 0 u n t maxt Specialization Strategy. This will be the basis for Structural Fund investments under the
Cohesion Policy's contribution to the Europe 2020 jobs and gragénda.

This reporhpptevide®@ufigari ads Res eSmarcSpecialimadon| nnov a
It presents &« ompr ehensive assessment of the countrybds ¢
instruments, and key innovation assetssearch and human capital. It proposes a stronger monitoring

and evaluation (M&E) frameworand provides a sectoral analysis of five priority sectors of the economy

and their innovation potential.

The reportds key findings are that Bul gariads i nn
measured by the y st e mé s outputsan byshe aontdbution of innovation to economic growth.

The low level of R&D spending, in particular by the enterprise sector, along with the weak linkages

bet ween research and the needs of the prolguctive
poor record of innovation. Future growth could be boosted if Bulgaria takes the dvegene a

knowledge economy, with high vahaelded products and services in industries where the country already

has some competitive advantages.

Bulgaria has emengg exportoriented industries with substantial growth upside. These emerging
industries could flourish and generate hgililled employment with the right mix of private investment

in innovation, complementary public investments in research and humaal,capd a more favorable
business environment. The sectoral analysis in this report is organized around case studies that cover five
sectors that are already economically important but could see stronger dynamicsthrough innovation and
technology transfer food processing, machinery building and electronics, pharmaceuticals, information
and communication technology (ICT), and culture and creative industries. Building on extensive
consultations with industry participants, government, academic institwtiothghink tanks, the report
identifies strengths and weaknesses in these sectors, industry trends, and opportunities fortargeting
economic policies in a more effective way.

Aninndept h evaluation of Bulgari ads irelatedto the puldin sy st
support for research and innovation that, if addressed by the government, could dramatically improve the
incentives to invest in innovation and technology adoption:

a) Effective implementation of innovation support prograiiéth the net cycle of the EU
Operational Program 2012D20 about to begin, the government has the opportunity to use the
experience of the previous cycle to ensure that the funds are used to support projects that have the
greatest pot ent i alnnovatmn dgendai $trategit boacentratian roft limited s i
resources in a few key areas will be needed to ensure that those resources are spent where they

will have the highest impact on the economy.
1
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b) Improving coordination among governmental bodiBsere is neeffective central body in charge
of the innovation agenda; instead, responsibilities are dispersed among multiple ministries and
agencies, leading to a dilution and duplication of efforts. Establishing a National Knowledge
&lInnovation Board, which acts a®ordination body at the cabinet level to oversee and manage
the innovation agenda would go a | ong way to
interventions in the development of the national innovation system.

¢) Emphasizing accountability for resultS§here needs to be rigorous and constant monitoring and
evaluation (M&E) of results framework in place. This will allow for changes to be made in
response to information about the systembs pe
into the design oBul gari abs Smart Specialization Strat
Commission, will help to maximize the impact of activities and investments.

The preparation of the draft version and the final version of this report entailed extensive consultations
with a variety of counterparts and stakehol ders
encompassing as possible. Several imaristerial meetings were chaired by the Ministry of Economy

and Energy to discuss innovation policy and weas@®sin the implementation sphere. This was
complemented by thematic workshops and sespecific focus groups covering differenttopics,
including the results of the Operational Program CompetitivenessZlAB, the potential to integrate

more powerful spport instruments, innovation commercialization and the intellectual property rights
regi me. The report has also benefitted from the
experts in the DG Research and Innovation and DG Regional Policy, thpen Investment Fund and

the Joint Research Centre office in Seville.

The World Bank looks forward to continuing the partnership with the Government of Bulgaria in the area

of innovation. The results to date show theenormous valuefrom bringing togktbat and national

experts to discuss and analyzethe possibilities to accelerate innovation andtechnological upgrading
through smart public policy interventions that bu

Gerardo Corrochano
FPD Director, Europand Central Asia and
the Innovation, Technology and Entrepreneurship Practice
World Bank
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Executive Summary

A. Introduction

1. This report provides inputs for Bulgariads Re
Specialization (RI S3) through a comprehensive ass
innovation facilitating instruments, and key innovation assetsresearch and human capital. As part

of the Knowledge and Advisory Services Program on Innovatibe,report supports the development of

a Smart Specialization Strategy, which should servehas t i mpet us f or the wupgra
research and innovation capabilities. TEE considers investing more in research, innovation and
entrepreneurship as a crucial component for the future success of Europe, and has ddteatrined

approval of &Smart Specialization Strategged3ox.0.1)should be amx anteconditionality for access to

Cohesion and Structural Funds in the 2@D4period.

Box.0.1: What is Smart Specialization?

Smart specialization is a strategic approach to economic development through targeted support to res
innovation (R&I). It will be the basis for Structural Fuinivestments in R&l as part of the Cohesion Polic
contribution to the Europe 2020 jobs and giowagenda. More generally, smart specialization involves a proce
developing a vision, ehtifying competitive advantage, setting strategic priorities,raaking use of smart policie
to maximize the knowledgkased development potential of any region, strong or weaktéalhor lowtech.

Source:EC Smart Specialization Platforimttp://s3platform.jrc.eeuropa.eu

Globally

Competitive

Advanced Research
Human
Capital

Integrated

M&E

Active

: Coordinated
Business
: SMART Governance
Innovation SPECIALISATION
(3] PLATFORM
2. Bul gariads innovation performance overThe he | as

innovation system is operating below its potential, whether measured byytret e mé s Talbkeput s (

This is an agreement bet ween the Government of Bul garia and
particular those of théinistry of Economy and Energ¢MEE), to strengthen the national innovation system at both the
institutional and policy levels.


http://s3platform.jrc.ec.europa.eu/
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0.1on R&D spedling), outputs (sedable 0.2 and Table 0.3 on patents), or by the contribution of
innovation to economic growth (séggure 0.1 on hightech exports).This is despite the adoption of a
National Innovation Strategy in 2004 and its amendments in 200@levelopment of a National Reform
Program 2012015 (which sets concrete targets for increasing R&D from 0.6 percent of(ZIIR 2 to

1.5 percent by 2020@nd the preparation of innovation studies for different regions of the country over

the past decade.A low level of R&D spending, in particular in the enterprise sector, along with the almost
nonexistent linkages betweensearch and the needs of the productive sector, and the challenging
demographics of the society as a whol e, are key
innovation.

Table 0.1: Bul gar imovatieghi r m¢ Figure 0.1: High-tech Manufacturing Exports (% of

Performance Relative to the EU27 average total)
BG EU Bulgaria Croatia Hungary Lithuania
Business R&D expenditurey 0.3% 1.23% Romania Turkey Finland
Public R&D expenditures | 0.29% 0.76% 30
Source EC Innovation Union Scoreboard 2011. 25
20
15
10
. ;
0
2007 2008 2009 2010

Source:World Development Indicators

Table 0.2: Patents Granted by USPTO (per million Table 0.3: Patents Granted byEPO (per million
Inhabitants) inhabitants)

Country | 2007 | 2008 | 2009| 2010| 2011 Country 2007 | 2008 | 2009 | 2010 | 2011
Bulgaria 6 16 36 58 43 Bulgaria 0.8 0.5 0.7 0.4 1.1
Hungary 47 66 46 91 100 Hungary 35 4.8 3.8 5.8 4.6
Romania | 11 12 8 16 34 Romania 0.2 0.3 0.2 0.1 0.1
Turkey 19 16 19 29 41 Turkey 0.5 0.7 0.8 1.2 13
Croatia 15 14 16 9 16 Croatia 3.2 2.9 34 2.3 1.1
Finland 850 | 824 | 864 | 1143| 951 Finland 144.0| 154.3| 124.3| 126.6 | 109.0
Source:USPTO, data on utility patents, accessed Source:EPO Annual Reports, WDI

November 2012

3. Bul gariabs future economic growth is dependen
with high value-added products and services being the key competitiveness driver§he economic

crisis exposed weaknesses in the economy, notably the fatwwhskilled manufacturing, services, and
construction sectors had been leading the generation of employment and economic grigiwvbalud

products and services remain a negligipart of exports, andt he countrydés skill s a
capabilities have remained stagnant . techtologicalt r end
performance and competitiveness rankings, as benchmarked against comparator counteesiofeirth

there was low absorption of the EC OP Competitiveness fundih@g2 million), the main source of
public funds available for upgradi ng -20h3dcyclmo der ni
Reversing this trend will require a shift in appcb and philosophy. Research and innovation can help
Bulgarian industries to move up the value chain in knowleédgmsive industries, thereby increasing its

6
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share of higkttech exports and improving employment opportunities for advanced human capital,
gererating a virtuous circle of growth and better opportunities for the people of Bulgaria.

4, There is a clear positive correlation between ICT development and the competitiveness of a
country, which presents opportunities for a country like BulgariaStudies indicate a positive
correlation between differenteconomic outcomes and broadband penetration, the proportion of citizens
who are regular internet users and the proportion with good computer and internet skills. ThelCT skills
gap between Bulgaria and the HEtitkles down into slower development of ICT professionals in the
economy and has a negative impact on the take ugomenerce, @overnment, gractices in general.

While progress was made in the establishment -goveernment services, there are irgéated
impediments to a broadband enabled transformation such as low broadbang &k partial rural
broadband coverage

5. An evaluation of Bul gariads innovation system
that, if addressed by the government, will damatically improve the innovation agenda.

a. Effective implementation of innovation support programs. With the next cycle of EU
Operational Program 2012D20 about to begin, the government has the opportunity to use the
experience of the previous cycle tosere that the funds are absorbed by those who have the
greatest potenti al to ignite the countryos i
competitiveness gap between the country and the EU. By addressing the issues related to
implementation of th program, the government will be able to amplify the impact of its efforts to
address the shortcomings in research and human capital formation that currently hamper the
innovation efforts of industry. Difficult choices will need to be made to targetirfgrid the
universities and research institutes that are producing results, and limit funding to those that are
not. In the area of business innovation, simplifying the procedures agxhreining the criteria
and process for administering funding willcirase absorption and ensure that diigbact
innovative firmsin the enterprise sector are the ones that receive funéiuaghermore, strategic
concentration of limited resources in a few key areas will be needed to ensure that those resources
are spentvhere they will have the highest impact on the economy.

b. Improving coordination among governmental bodies.The innovation performance of the
Bulgarian economy depends especially on (i) the absorptive capability of firms, and (ii) the
ability to develop s@nce and research capabilities and advanced human capital relevant to the
current and futures needs of key sectors. These functions are supported by several government
bodies in Bulgaria. There is no effective central body in charge of the innovatioraagestead,
responsibilities are dispersed among multiple ministries and agencies, leading to a dilution and
duplication of efforts. Establishing a Coordination Body at the cabinet level to oversee and
manage the innovation agenda would go alongwayporino vi ng t he i mpact of t
interventions. The closure of applied research institutes early in the transition effectively ended
the governmentoordinated relationship between research and industry; both the research and
enterprise sectors loakostly outside of Bulgaria for collaborative efforts, while the bulk of
research conducted in the research institutes has little relevance to the domestic economy. In
addition, the limited funding for research in the universities has reduced the atrastivof
careers in science and engineering among recent graduates. By better coordinating its efforts, the
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government can encourage research, human capital formation, and business to collaborate in a
synergistic manner, which is essential forthecoinsy t r ansi ti on t o a knowl €

C. Emphasizing accountability for results. For the innovation system to function properly there
needs to be rigorous and regular monitoring and evaluation of results. This will allow for changes
to be made inresponset i nf or mati on about Integiainga streng BI&EO s per
framework into the design of the Smart Specialization Strategy, as proposed by the European
Commission, will help to maximize the impact of activities and investments. Such a framework
will provide the foundation for an evidenbased innovation stratedy one based on the
identification of what works, what does not work and why, and how the strategy can be adapted
and improved over the 2022020 period. The use of performance consrdot monitor the
progress of relevant government bodies and programs should reduce agency problems. In
addition, transparency across the system should be promoted weatm@ehensive evaluation
process incorporated in the program design.

6. The EC has pubisheddetailed guidelines to help with the development of RIS3 strategi#s.
line with EC guidelines, the report covers the following areas:

a. Analysis of the context and potential for innovationChapter 4 (Research) includes ardapth
assessment of Budgr i a6 s research and i nnovation [
recommendati ons on how they can be wupgraded.
with the rest of the world (and Europe in particular) is also addressed at length in this chapter,
with recomnendations on how to strengthen these linkages through increased collaborative
efforts. Chapter 5 (Human Capital) addresses how the government can incentivize the
universities to produce skills relevant for the innovative sectors of the economy. Chapter 2
(Stimulating Innovation and Higlmpact Entrepreneurship) examines the dynamics of the
entrepreneurial environment and the tools available to the government to meet the need of
innovative entrepreneurs.

b. Set up of a sound and inclusive governance structureth e r eport adheres to t
that stakeholders of different types and levels should participate extensively in development
of the innovation agenda. Chapter 3 (Governance) examines best practices across the world
and provides specific recomndations on how to best achieve sound and inclusive
governance of Bulgariads innovation system.

c. Production of a shared vision about the futurehe EC proposes that countries should develop
acomprehensive vision for their economic future that is shared biakéholders. Chapter 2
introduces the concept of technology remdpping a collaborative process for developing
common innovation goals. Engaging in this process will enable Bulgaria to develop a vision
that is inclusive and therefore has a much highance of success.

2 European Commission (201Z3uide to Research and Innovation Strategies for Smart Specializations
(RIS3)European UniopMay 2012 Retrieved from
http://ec.europa.etégional_policy/sources/docgener/presenta/smart_specialisation/smart_ris3_2012.pdf
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d. Identification of priorities: The objective of this report is to assist the government in identifying
the areas of focus for stimulating innovatio
knowledge economy. The Sectoral Anadypresents case studies on several key sectors, to
provide a context for policy discussions. Consolidating the governance mechanisms, as
described in Chapter 3 (Governance), will ensure a coordinated process in which all
ministries and government bodieg aligned and focused on the same priorities.

e. Definitionof a coherent policy mix, roadmaps, and action plafhe report includes a candid
assessment of the current policy mix and instruments used to stimulate innovation. It also
provides examples of beptactices and stumbling blocks; and recommends changes to the
current mix of instruments to support innovation. Once the strategy is finalized, it will be
important to engage all stakeholders in dialog about how to design a roadmap and action plan
to ensue successful implementation.

f. Integration of monitoring and evaluation mechanism3he EC emphasizes the importance of
integrating mechanisms for monitoring and evaluation in the strategy and its different
components (i.e., from the strategic overall objectives to the specific objectives of each of its
actions) from the very beginnin@hapter 6 (Monitoring and Evaluation) describes in detall
how the government should go about doing this, and provides guidance on the design of a
comprehensive M&E framework.

B. Overview of the report

7. Theconcept of Smart Speci aliondbaldsiorits owin strerfgthbsn e wher
to guide priority-s et t i ng i n nati onal and °Theapjective aflthe Srmariov at i
Specialization Strategy is to increase the impact and relevance of R&D througtbasiedtconsultative

process thabh | | ows -dfiosrc ofivseerlyfd6 ( Davi d, Foray and Hall 200

works with the industrial and economic grain of the country or regisimng @pabilities that have been
developed over time to underpin its innovation potentiale dhmallenge is that these capabilities are also
highly specific, which can limit opportunities for entrepreneurs. That is why upgrading and diversifying
those capacities are easier when countries move to nearby activities that exploit and redeploy existing
assets. Smart specialization also justifies some degree of targeting to assist clusters that emerge in a
largely neutral and competitive policy environment. Developing a Smart Specialization Strategy will help
the government to ensure that the investsemill have a significant economic impact through the
revamping of relevant legislation, funding programs, and the capacity of the public administration.

8. In keeping with the approach put forth by the EC, the report is based on broad
consultations with menbers of the government, private sector, academia, and civil societyThe
report examines the key factors affecting the development of a vibrant antlmetibning national
innovation system, and concludes with case studies on five key sectors whelis tfeential to benefit
from an increase in innovatiairiven investment. The report covers the following areas:

% Ibid.
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Entrepreneurship: Stimulating innovation and higfimpact entrepreneurs

9. This chapteroutlines how the government can more effectively use thastruments at its

disposal to stimulate innovation and highmpact entrepreneurship. The chapter discusses the role of
government in removing obstacles to entrepreneurial activity and providing the appropriate incentives and
legal and regulatory framewofkr innovation. It assesses the market failures that underlie the need for
this support, evaluates the most appropriate instruments for Bulgaria, and discusses how these instruments
can be improved.

10. The Bulgarian enterprise sector is dominated by microemrprises with fewer than 10
employees; these enterprises accounted for 91 percent of all companies and employed 29 percent of

the workforce in 2008201Q Micro and small firmgace a number of obstacles to becoming innovative

that negatively impact theiropential for growth and, in many cases, their survikatore objective of the

Smart Specialization Strategy must be to address these obstacles, to enable small companies with little
impact on the economy to become higtpact innovators that are activetypgaged in developingew

products and processes

Figure 0.2: Innovative Characteristics of SMEs
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11. Due to market failures,the ability of entrepreneurs to experiment and beaassociated risks

is largely dependent on the availability of financial and noffinancial support to create new firms

and grow existing enterprises.To create an environment that stimulates business innovation, the
government should aim to address the nied (a) welldesigned guidelines for intellectual property
rights (IPR), to facilitate uptake and increase the incentives to innovate; (b) technologyamaidg to

bring stakeholders together to develop common innovation goals; (c) effective fundingnisets; and

(d) a coordination mechanism to ensure that all stakeholders are en@zgen.thatinterventions in the

area of innovation carry a high degree of risk, the design of any instrument should be guided by the
principles of transparency and atitohality .
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12. Bulgarian legislation on intellectual property is in line with EU directives, but it has failed to

spur indigenous innovative activity due to the problems with effective protectionLegislation on

patent protection and registration of utility models is well developed and covers the key areas of new
discoveries, scientific theories, and mathematical methods. The law puts no restrictions on the use of
intellectual property for collatalization purposes; and research institutions, including universities, are
given broad discretion in controlling their intellectual property rights. Although these measures have
reduced unlawful appropriation of IP, their implementation remains unevethanogtake by the private

sector has been minimal and predominantly limited to patents generated through international
collaborative efforts.

13. Putting in place effective IPR protection will increase the incentive for businesses to invest

in R&D by removing the risk of rapidimitation. To do this, the government will need to reviB®
guidelines pertaining to governmemnded research, joint public/private and academic/private
researclGovernment can encourage use of the IP system by enhancing knowledjgsoélements$

not only patents, but also trademarks, geographical indications, industrial designs, utility models, etc.
Streamlining the IPR application process, making the dispute prevention and resolution process more
effective and reducing trandam costs would also facilitate its use by inventors, researchers,
entrepreneurs, and SMEs. The recent approval in January 2013 of an EU unitary patent system is a
welcome development and should facilitate the protection and management of IPR in Bulgaria.

14. Bul gariabs fragmented policymaking process i
capital formation, technology development, and promotion of business innovation has diluted the
impact of business innovation instrumentsTechnology roadnapping, a sectespecific exercise that
identifies challenges, forecasts emerging market requirements, and pinpoints technology gaps and the
R&D needed for the sector to become more competitive, would improve coordination among actors in the
system, and thus increase thffectiveness of government interventidexperience has shown that
combining a togdown process whereby key sectors areigeatified with a bottorrup process whereby

new and emerging sectors siléntify, can generate competition among different sedkr access to
stateprovided public goods. Both approaches require active stakeholder engagement to be successful,
with the government és r ol e |-mappirgedd tabdngipgringeriand i n g
sector stakeholders together andilfating discussions. The government would take an active role
toward the end of the process, as the policy implications of the discussions become clearer and the
recommendations are transformed into programs and policy initiatives designed to meetethieand

future needs of firms in that sector.

15. A significant obstacle to achieving the optimal level of innovation in an economy is the lack

of incentives for funding innovative entrepreneurship and commercialization of researchwhile
access to credisiessential to SMEs and has a direct impact on total factor productivity, the intangible
nature of technological innovation and the uncertainty of results make it difficult for SMEs to obtain
financing.Innovative entrepreneurship requires specializedgstas and financial instruments for proper
development; the most important of these are matching funds, early stage fundingyreneda critical

mass of innovative entrepreneurs is establi$heshture capital.

16. There is significant room for improving and expanding the current innovation funding

instruments. The OPC makes extensive use of matching grants, and wWigle are effective in

encouraging firms to share and manage risk, and allow for specific targeting oAbg-case basis, they
11
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are tremendasly difficult to administer and require specialized expertise to evaluate. Designing matching
funds to support innovative activities in firms is a fundamental first step toward the development of
suitable market mechanisms. To that end, athejpth examiation of the OP€resulted in the following
recommendations:

a. Further institutional reforms are critical to improve policy design and implementatiddespite
recent institutional changes, Bul gariads OPC
() the institutional setup is not in line with international good practices, which suggest that
channeling public resources via an independent, spedadgency is the most effective way
to manage public resources targeting innovation; (i) the OPC Managing Authority (MA)
lacks human capital with the right mix of experience, as well as thetéomgperspective
needed to develop the capacity for effeciimplementation; (iii) MEEBwould need to play a
stronger role at the policy | evel and | ead t
innovation policies and programs.

b. Current project selection and evaluation processes have been a key factor hamgp@PC
implementation. Although the OPC MA introduced a number of measures aimed at
facilitating the absorption of OPC funds, both financial and material implementation of these
measures have been largely lagging. A key factor is the project selecta@sgqravhich is
complex, lengthy, not sufficiently transparent, and favors projects that comply with
administrative criteria independently of their quality or innovative potential. Simplifying the
selection and evaluation process is essential for the igdfeghplementation of OPC
programs and for attracting higjuality applicants.

c. It is critical that project evaluators have significant technical and market expertisbe
technical project evaluation process does not involve a sufficient number chtevalwith
adequate technical and commercial experience. It is strongly recommended that OPIC
engages independent experts, including foreign-pmeéewers, with the right credentials to
assess to assess the merits of the idea. Such an approach woitidefabié evaluation
process and guarantee the quality of the project assessment.

d. The measures supporting business innovation could be further improviedorder to enhance
OPC absorption and attract a larger pipeline of innovation projects, it is recolath¢o
reorient the focus on administering the program from one of risk aversion to one of risk
management. The process will entail: (i) reducing the number of the eligibility criteria by
selecting the most relevant ones in order to attract more apphisa(ii) redesigning the
scoring criteria to underline technical and market criteria; (iii) improving guidelines for
applicants to enhance the quality of applications; (iv) expanding activities educating the
applicants about preparation of the projegil@ations; (v) providing clear guidelines for the

*These recommendations on improving the matching grants prayerdiscussed in extensive detail in the World
Bankreport A Supporting | nno:2@3: A revieward oppiangth enl@airc€ results th the period
20142020, 0 prepared under the Bulgaria Reimbursable Advi
5 Formerly, the Ministry of Economy, Energy and Tourism (MEET) (22023).
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applicants about the timeline and milestones of the application process, and (vi) developing a
risk based review process where beneficiaries are audited on a sample basis and those who
are found to be ouwtf compliance with the requirements are heavily penalized.

e. The new OPICfor the 2012020 cycle (OPIC) is an opportunity to introduce new innovation

instruments targeting various stages of the innovation value chaihe OPIC will mostly

likely be the prinary public source of innovation finance in the 2@D20 perspective. In

order to complement already existing innovation instruments and address existing gaps in
supporting all stages of the innovation value chain, there is a menu of new instruments that
would complete and boost Bul gariabds nat.
that include early stage investment funds; (ii) Proof of Concept Labs which will support
prototyping and piloting for product innovation; (iii) A Network of Technoldfynsfer
Offices with an offcampus office providing specialized services in research
commerciali zati on; (i v) Programs promot.i
Diaspora that would result in connection to the global knowledge networks amdhfiiom
experts; (v) Innovation Vouchers for SMEs that would encourage behavioral change in
SMEs in traditional sectors towards innovation Tsd#e0.4).

ng

onal

f. Strengthening monitoring and evaluation in the OPOptions that exist include having a richer
set of indicators that balance outputs and outcomes, introducing rigorous impact evaluation to
measure the additionality of different instruments and impgpthe coordination with other
ministries so that the results achieved are visible.

Table 0.4: Proposed Menu of Innovation Instruments
Instrument Rationale Best practices
Business 1 Identification of hitech startups Focus on picking the best ideas
incubators/Venture and investment in innovative Use of incentives that will incubate
accelerator business ideas high-growth businesses
1 Facilitate knowledge diffusion and Strong involvement of universities
technological upgrading in low an Evaluation committee of business
mediumtech sectors experts should make financing
decisions
Proof of concept labs | 1 Removes barriers such as stapt Type of lab should be conditioned o
for prototyping and funding, access to equipment, ang private sector interest
piloting access texpertise
Teghnology Transfer | 9 Opti_miza_tion of technqlogy transfe Having TTOs specialize in differer
Office Network services in a costffective way areas to foste collaboration and
1 In this model, the activities of contracting between TTOs
TTOs will focus on: i) technology
transfer prorotion, ii) assessment
of the demand for technology
transfer, and iii) potential
disclosures; while oftampus
office is responsible for technical
assistance in the process of
knowledge commercialization.
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Diaspora
Collaboration
Program

For a country with a significant
diaspora, this is an effective way
for enhancing the transfer of the
global stock of knowledge, which
is critical for an economy
innovation and eampetitiveness.

Initiatives promoting diaspor
entrepreneurship have been develo
across various countries and w
different  focus, e.g. researc
networking mentoring, training an
venture capital partnerships

Innovation Vouchers

Encouragindehavioral change in

Simple application process

SMEs in traditional sectors toward q

) ) ) Issuer should be regional or nationa
innovation through technical

bodymaking a commitment to pay

assistance. the service provider (occasionally, tc
1 Incentivize innovation in SMEs reimburse the SME the payment

through collaboration with made)

knowledge based institutions. 9 Grant ability to contract to foreign

service providers across the EU or
wider.

Technology Extension

1 Countries such as Bulgaria, by a| T Rigorous impact evaluations ha

programs large, are likely to benefi shown that consulting and manager
significantly ~ from  technology training focus on technolog
extension extension can yield substanti

. . improvements in firm performance.
1 SMEs are particularly constraing P P

in scouting for technological know
how, and experimenting with ne
technologies.

17. The Sofia Tech Park, once completed, will provide the necessary infrastructure to house
some of these innovation instrumets. Thetech park could go a long way toward improving interactions

and collaboration between different actors in the innovation system. It would be an ideal place to house
the accelerator and seed funds, a business incubator, a Proof of concept laboaganimation to
coordinate Technology Transfer Offices (TTOs) in universities. For the successful development and
operation of the tech park, it will be important toensure that the instruments it houses are demand driven
and that the private sector is adatgly represented in its governance structure. With funding to complete

t he park and purchase | aboratory equi pment
from the national budget) now secured, the tech park needs to focus on develpleinga financial
sustainability.

18. Bulgaria through the JEREMIE program has introduced financial engineering instruments

to support SMEs and innovative starts up that have boosted early stage financind.he guarantee
facilityand the risk sharing fund facility, both of which operate through commercial banks, has a growing
portfolio that reached EUR 254 million as of June 2013, helping SMEs to secure approximately 3,700
loans. The initiative to channel R21 million from OPC for acceleration and seed funding through two
privately managed funds Eleven and LAUNCHub has shown promising reéssiaf June 2013, both
programs have screened ovE000 requests for funding from 30+ countries, and have made
invegments in 59 highech stadups, using around EUR 4m of the available funds. This has led to
business angel emvestments worth approximately EUR 400k that were secured by 3 of thepgtatat

have demonstrated significant tractiowd new acceleratin programs have been launched by private
companies in Bulgaria inspired by the case developed on the ground by JEREMIE.
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19. Early stage investment funds in Bulgaria could assist in the identification of high potential
start-ups and increase the pipeline foenture Capital. New enterprises, particularly those backed by
venture capital, have proven to be a key engine for innovation. Whereas large firms often focus on
existing clients and markets, new companies will often focus on exploiting new market opigsrturo

attract venture capital, a company must have successfully developed the innovation, proved its technical
capability, and identified probable commercial applications and markets. At that stage, venture capital
provides the funds to expand prodantand develop those markets, and plays a critical role in supporting
the later and most visible stages of commercialization.

20. Although the equity instruments are showing first signs of success, it will be important to

take account of lessons learned fronearlier attempts by other governments to finance venture

capital funds, many of which failed due to the lack of specialized knowledge of the sectors involved.
Several reviews of public venture capital programs globathnt to the following lessons:)(the fund

should be a partnership between the state, as a passive investor, and a private venture capital source; (ii)
the fund should require dinancing by the innovating firm; (iii) the fund should fiexible enough to
accommodate changes in stratefly) public venture funds have to be as disciplined as private funds
about jettisoning underperforming companies after a trial period;(v) an international outlook is required to
ensure that companies are globally competitive;(vi) careful and unbiadedtmracriteria would need to

be adoptedit is important to support other financial engineering instruments that can play a significant
role in financing innovation at later stages of the businesslijec | e so t hat the fundin
up as cmpanies mature. Therefore the JEREMIE financial engineering instruments financing later stages
are a welcome development.

Governance: Developing a comprehensive framework

21. This chapter highlights the need for a stronger governance framework for the govemme nt 6 s
innovation efforts.The chapter analyzdébe challenges of developing a sound governance structure for

the innovation system, and proposes an institutional arrangement that would: (a) increase horizontal
coordination between science and research hiisiness innovation, within a policy agenda focused on

creation of an innovatiedriven economy; (b) bring innovation strategy and policy to the center of the
nati onal agenda; and (c) i ncrease Bul gari abds ab
instruments, including EU Structural Funds, in order to achieve that agenda.

22. The fact that innovation policy in Bulgaria is designed and implemented by multiple
ministries and agencies limits horizontal coherence in policy making and implementation andag
negatively impacted the quality and rate of public expenditures on research and innovatidrhe

Ministry of Education and Science (MES) and the Ministry of Economy and Energy (MEE) are the main
policymaking and executive bodies in the areas of sciendeteshnology and innovation policy,
respectively. Their functions are complemented by several executive agencies and advisory bodies. Other

SOECD 2006Lerner J. (2009)Boulevard of Broken Dreams: Why Public Efforts to Boost Entrepreneurship and Venture Capital
Have Failed-and What to Do About JPPrinceton University Pres8Vorld Bank (2012)Going for Smart Growth: How to Make
Research and Innovation Work for BulgaRaport No.66268G. Washington DC
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ministries (primarily Agriculture, Health, and Defense) are formally responsible for research activities
within ther respective area3he National Council on Innovation which is supposed to play an advisory
role has noplayed a significant role in influencing innovation policy in Bulgaria as is typically the case
with Advisory Councils without a strong mandate.

23. Effective policy making in innovation is complex given the long term impact and systemic
nature of innovation with significant risk of capture by stakeholders and therefore institutional
development plays a key role in improving the quality of policiesThe challenge is to prevent two

great dangers that typically weaken institutional governance: the natural tendency of governments to
focus on policies with shoeterm benefits; and the equally natural propensity of the multiple agencies
responsible for impleenting policies to establish their own but uncoordinated agendas, responding to
pressure from their constituencies, making the government support marginal, with limited effect in
business behavior.

24, Promoting the integration of science policy and technologgevelopmentrequires policies

that respond to market signals and complement private sector willingness to invest in public goods,

R&D, and human capital. Countries use different models to organize state policymaking and
coordination among different aspecof innovation (science and advanced education, research and
technological development, economic and business innovation). Despite the different approaches, the
national innovation systems in advanced nations all have some important elements in comnthen, i

they: i) reduce fragmentation by consolidating agencies responsible for the main areas of innovation
(human capital, research, business innovation); ii) establish advisory councils made up of scientists,
entrepreneurs, and policy experts, to prodgecific knowledge and guidance to agenaind to help

shape, update and discuss national innovation strategies with relevant stakgligldessablish
coordination councils at the ministerial level to ensure a coherent approach in prioritizingspolic
allocating resources, and assigning clear responsibilities for detailed policy and instruments design; and
iv) strengthen intermediary organizations to follow up and coordinate policy implementation in executing
agencies.A crosscutting challenge forall types of national innovation models is to incorporate
assessment, evaluation and governance and accountability mechanisms into the work of the agencies,
councils, and intermediate organizations. These mechanisms need to combine transparencyd rigor, an
timely, accessible information with independent evaluation of innovation policies and programs.

25. To develop a comprehensive governance framework to support and promote the national
innovation agenda the government could establish a National Knowledge arndnovation Board

(NKIB) to: i) coordinate policymaking across sectors,niipnitor and evaluate the innovation policies
and strategies of the different agencies and provide feedback for leaanihgii) ensure that issues
considered in the regional diegies are taken into account in the national stratégg Board should
ideally be chaired by top level government representatives (at the Prime Minister or Deputy Prime
Minster level) with the active participation of stakeholders including the ministerglevant line
ministries, academics, and business leaders.
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Figure 0.3:Proposed Innovation Support System Institutional Arrangement

Proposed Structure of the
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Note: The National Innovation Boar@IB) and the National Knowledge and Innovation Board (NKIB) refer to the
same institution

26. An important role for the NKIB will be to assess the effectiveness and impact of the overall
innovation system and individual interventions; and assess the performae of institutions and

actors in the system.The NKIB will need to: i)set quality standards and a framework for evaluating
individual institutions, programs, and actions; ii) ensure that evaluation mechanisms are embedded in the
normal processes of the [ilementing agencies; iii) conduct thematic evaluations of progress in priority
areas; iv) require evidendgmsed approaches to policy assessment and advice; and v) set performance
indicators for services provided by the implementing agen8age some fyes of information are
available only from decentralized entities, routine evaluation and analysis of bottlenecks should be
embedded in innovation agencies, programs, and projects at all levels.Ensuring proper functioning of the
system will depend on thrdevels of evaluation of: i) the overall innovation system; ii) individual
interventions; and iii) the performance of institutions and actors in the system. Since it is difficult to
measure the progress of initiatives with a long maturation period, thB Biduld establish intermediate
indicators that indicate the direction and pace of change.

27. In line with international best practice, an autonomous Innovation Advisory Council

consisting of stakeholders and experts should be set up to focus on lgagn strategic issues and

provide specific knowledge and guidance to the NKIB and at the strategic level with lorigrm
perspectiveThe need for the Advisory Council is to reduce dynamic inconsistency andhshiagn

planning through a process of consensugdbuin g t o r ai se s oci-etmmypénsfitsafwar ene
research and innovation. The Advisory Council should monitor global trends in key technology areas, and
conduct met# val uati ons of the countryés i nicyplgaming. on sys
This institutional arrangement would allow the NKIB to play an effective coordination and policy role,

while the Advisory Council would reduce fragmentation and ensure the continuity of strategic advice and
intelligence. The design should gdaagainst a situation where there is significant overlap between the
Advisory Council and the NKIBithe clear differentiation of roles between strategic advice and
intelligence from horizontal and vertical coordination and evaluation will help to preggntentation of
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the system. The Advisory Council responsibilities should be established by law, its members selected
jointly by two different powers of the state (i.e. the Prime Minister and the President) and with
overlapping tenure extending beyond teem of the government. The members of the Advisory Council
should participate in the NKIB with right of voice for bringing strategic long term perspective into policy
making and program design and providing feedback from stakeholders.

28. A stand-alone public Innovation Implementation Agency with a reasonable degree of
autonomy will increase capacity and shield the national innovation system from changes in political
circumstances.lt is important to separate the polioyaking roles of governments from the yagion of

public services, which goes well beyond the tspan of any particular government regime. The
government should define the goals of the programs and the metrics upon which performance will be
measured, while the agency should be responsibledéailed design and implementation. The
implementing agency should also be the repository for expertise regarding the design of instruments for
enacting the Smart Specialization Strategy. In addition to program design, the agency would also be
responsiblefor: i) implementation of program including call for proposals, evaluations and award
decisions, and ii) providing regular feedback to the NKIB about what works and does not work, to inform
future policy decisions.Unlike a policymaking agency, the imphentation agency would accumulate
expertise in detailed design of specific programs and instruments proposed by the ministries. The
separation ofmplementation from policymaking will prevent excessive political influence on technical
tasks.The positionsin the agency should be filled based on merit only and not be linked to political
considerations.

29. It is critical to get the corporate governance of this agency right, in order to have
transparent and efficient implementation and alignment with policy goa. Most importantly, the
agency should be subject to an overall Performance Contract Agreement for the creation of capabilities in
the agency and improving the effectiveness in the allocation of EU funds. Furthermore each program
should have a specifi@otract supporting the transfer of funds for specific programs with specific results
indicators.

30. The development of the Smart Specialization Strategy presents an excellent opportunity to
launch the NKIB and the Innovation Advisory Council. The Advisory Caincil could play a role in
establishing a space for consultations to achieve consensus and stakeheldeebasding the Strategy,
which the NKIB could then formally approve once it was finalized. The NKIB could then coordinate the
work of transformingthe Strategy into an action plan with clear targets and responsibilities, while the
Advisory Council undertakes studies to identify mediwmm priorities for aligning science and research
with business innovation.

31. In the area of innovation, decentraliation remains a controversial issue even for large
countries. The arguments in favor of decentralization are that regional governments may be better placed
to identify opportunities and mobilize thdtir knov

also may promote a process of bottomselfdiscovery in a better way than national governments, or
may promote a healthy competition among regions to stimulate aggregated innovation performance.
Nevertheless, decentralization brings also many riskeasteful duplications, fragmentation of public
investments in R&D implemented separately and uncoordinated in different regions.
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32. Decentralization efforts should be focused on adjusting at the strategic level to the needs

and vision of the regions and fagring regional outreach of instruments to promote business
innovation. The creation of Regional Innovation and Competitiveness Councils with the participation of
regional authorities, local governments, business and academia could play an imporiamntrosteting

the regional agenda of innovation. The Councils should have the responsibility of defining
competitiveness and innovation strategies and should have some executive capacities and promote
competitiveness and technology road mapping in groupsrmpanies or regional clusters.

Research: Developing a globally competitive and economically relevant research sector

33. This chapterassesses the challenges and oppor
and recommends ways to strengthen the effectiveas and impact of that system as part of the

Smart Specialization Strategy. With support from EC Structural Funds in the new Operational
Progr amme AScience and Eduz@2 0 ®,n BwlrgaSmaar t h aGr oav
opportunity to strengthensitresearch and science base. This chapter presents strategarmomgptions

for furthering that agenda, and also proposes pragmatic short and rtediuimterventions to advance

the Bulgarian research system. Comprehensive reforms in research fandimgstitutions should be

promoted through Bul gari ads Smart Specialization
becoming a more competitiveknowledgased and R&Bed economy.

34. Bul gari abds i nadequate resear ch anadediredw!| edge
scientific productivityandreversing this decline is a major policy challenge A detailed benchmarking

of Bulgariabs research system suggests that the <c
twenty years, particularly when it comes to applied research and commercialization of research. The
mainfindingsare that ( a) Bul gari ads pool of researchers has
with other Central and Eastern countries that joined the EU; (b) scientific productivity measured by
publications and citations improved slightly between 2000 and2010t &till lags behind neighboring

countries, the EU, and global leaders; (c) the research system is oriented towards basic research, with
limited missionoriented and applied research activities; (d) international collaborations with high
performing couries in the European Research Area (ERA) such as Germany, USA, France and Italy
have increased, and about 50 percent of all publications are now produced with researchers from other
countries; (e) commercialization of research is a major weakness of Bgars r esear ch syst e
results across all standard indicators.

35. Increasing the effectiveness and impact ahe research system requires new policies that
address the imbalances in how the system is organizethe imbalances include: (a) a biesvard

basic research; (b) weak synergies between research and teaching @ctivéidéastitutes of the
Bulgarian Academy of Sciences focus mainly on research, whereas most universities lack a critical mass
of research capacity; and (c) virtual absencaigfi-quality research outside Sofia, which inhibits other
regions from developing knowledd¢pased economic activities. To resolve this, it would be important to
commission a systemvide independent evaluation of public research organizations (PROSs) mreheo

a highlevel task force to agree on a roadmap to implement the recommendations. It is important to
earmark budgetary resources to implement the restructuring of PROsand mitigate restructuring risks that
have been observed in other ECA countries. diiteome of this restructuring process would be a leaner
and more effective research system.
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36. Allocating more funding to research could have a major economic and development impact,
provided the right funding mechanisms are used.o maximize impact, future aneases in institutional
funding should be made conditional on the performance of public research organizations (PROSs). Ideally,
the funding would be allocated on the basis of regular, independent monitoring and evaluation of each
PROOGs per f oby matahingethe resaurdes that PROs can secure from extaugades In

parallel to the reforms in institutional funding, it would be advisable to scale up and maintain a stable
level of competitive project fundindpirecting additional funds to collaboredi research projects, with a
strong emphasis on missioniented research in priority areas could have a major impact on the
efficiency of public expenditures for science, and be a powerful incentive forduglity research and
collaboration.Finally, aticating substantial funding to top researchers based on a system that involves
regular evaluations is critical to retaining talent and enhancing career development prospects.

37. The National Science Fund (NSF) and its funding instruments need to be redesigned

better target high-impact research, particularly research that is collaborative and mission oriented.

New instruments are needed to channel substantial volumes of programmatic funding that, in the short
term, build the capacity of existing researchnte and facilitate the creation of pubtidvate research
consortia; and in the long term, lead to the creation of centers of excellence that have a strong position in
European research. Introducing new models for sharing and acquisition of majoriscéeptibment

would improve access among interested users and make possible a balanced sharing of the costs. In
addition to reviewing the funding instruments, the delivery mechanisms for science funding need to be
strengthened, as the NSF continues to ballehged by operational weaknesses and transparency
problems.

38. Introducing a merit-based funding program to retain top scientists and attract young
researchers with clear potential would make research careers more attractivelany countries have
developé a national system of research grants and stipends to individual scientists to mitigate the brain
drain, stimulate scientific productivity, and strengthen incentives to pursue academic careers. Such grants
typically provide financing for two or three ysaand include resources for the main researcher, research
assistants, and laboratory materfalBhis approach is more efficient than a generalized increase in
academic salaries. To receive the grants, Bulgarian researchers should be required aigartieigular
independent evaluations to assess their scientific achievements, knowledge transfer activities undertaken
and the quality of their proposals.

39. To foster greater R&D commercialization, policies that encourage Intellectual Property (IP)
disclosure, IP monetization, and universityindustry collaboration should be pursuedFostering the
transfer, exploitation, and commercialization of
to generate substantial economic impacts.Research eaatization depends on three main elements:

(a) strong and deep relations between the research community and industry; (b) a research and innovation
conducive IPR regime; and (c) appropriate incentives for commercialization of innovation. Existing
suppot programs do not emphasize these key elements, which makes it difficult for Bulgaria to

"For exampl e, each project would provide between 020,000 anc¢
salary for the researcher. The resources are given to the researcher and the maximum overhead is usually capped,aha low leve
the 815% range.
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effectively capitalize on its research capabilities. Reinforcing the IPR protection ecosystem, strengthening
commercialization of research and technology through Teobwy Transfer Offices, as well as improving
cooperation between R&D institutions and business will require a combination of deoihrahd
scientificpus h approaches. Given the current size and o
consortiumwould be a good option for reinforcing commercialization activities.

40. The new Operational Program "Science and Education for Smart Growth 20142020" (OP

SESG) presents a wunique opportunity to initiate ¢
The new operational program is an important milestone toward revitalizing the-fumikrd Bulgarian

science during the previous 2002013 programming period. The objectives and types of activities to be
financed that have been proposed in the draft OP SE8@enerally in line with the recommendations

provided by this report.

Human Capital Formation: Developing advanced human capital and reversing the brain
drain

41. This chapteraddresses the need for skilled human capital to meet the demands of a
knowledge eonomylt provides an overview of the human capital challenges in Bulgaria and
recommends ways to reveriee declining quality of higher education, the aging and shrinking of the
population, the continuing brain drain, the lack of skilled labor, and ralgioequalities

42. Despite some reforms in the tertiary education system over the past two decades, higher
education in Bulgaria continues to face challenges with regard to quality, efficiency, and
accountability for results. In addition, Bulgaria has one tife most challenging demographic profiles in

the EU and the world, with its population expected to decline by 27 percent between 2010 and 2060,
ultimately decreasing to almost half of its level at the early days of transition. Bulgarian society is aging
rapidly, with the population above working age expected to almost double its share of total population to
33 percent by 2060 compared to 2010. Most importantly, the population of & yiars is also
projected to decline by 41 percent between 201866, which will have a direct impact on the tertiary
education sector.

43. Reducing the convergence gap between Bulgaria and the rest of the EU will require

sustained and marked improvements in productivity and a shift to economic activities with higher
value-added potential, generated by employees with higher and better skilB.ul gar i aés Eur op:
agenda and the related strategic documents adopted by the Bulgarian government (the National Reform
Program and the Convergence Program) set the ambitious$ tdrgereasing the share of the people

aged 30134 with higher education to 36 percent b
capital and reversing the brain drain would require:i) making higher education more responsive to the
needs of industryii) expanding efforts to introduce accountability and improve quality of higher
education by incentivizing institutional behavioral change ; and iii) adopting-lafielearning system.

44, An integr al piece of the govermmaing ligher suppor
education more responsive to the needs of industrylt will be important to undertake a specific
assessment of human capital needs, and adjust the curriculum and develop programs to meet market
demand. Wiversity/business collaboration effs such as developing courses with industry input and
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offering scholarships in collaboration with industry should be encouréigsaritical todevelop a system

for providing information on income and employability of different careers at the levehatf HEI.
Reliable information on existing and prospective career opportunities should be made available to
graduates from the secondary and tertiary education. Furthermore, incentives for studying in technical and
engineering specialties need to be introed to steer students away from popular areas of study like
economics and law where there are clear signs of oversupply.

45, The government should expand its efforts to introduce accountability into higher education
financing, and consolidate the sectobased on performanceRecent reform initiatives that have started

to address some of these weaknesses include a major undertaking to collect information on educational
outcomes and graduate employment in 2010 and 2011, as part of the Bulgarian Uni\Rasikies

System (BURS) initiative Establishment of performandmsed contracts would align and strengthen
linkages between the research capability development and graduate education programs as the third
mission of the university. Furthermore, it is important to develop a quality asswaadcaccreditation
program based on the development of a qualification framework

Figure 0.4: University graduate earnings by university (BGN/month)
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46. Overthe medium to long term the government can makethe vision to increase share of the
people aged 3684 with higher education to 36 percent by 2020 a reality fproviding continued
education for adults to acquire and upgrade the industryspecific skils. The education and
qualification paths should be diversified and high quality stesrh (from several months to two year)
training programs should be created for the different skill segments-t8tartraining should generally
build only special skis required in a specific industry and related to the use of a specific technology. The
introduction of a system for validation of skills obtained outside of traditional schools or vocational
programs e.g. programming skills.

8http://rsvu.mon.bg
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Monitoring & Evaluation: Effectively using M&E as a policy tool

47. This chapterunderscores theimportance of an evidence and resultbased approach to
innovation. It is important to incorporate experimentation and learning fromth&Nt&mework, create
feedback loops from evaluation to program design and policymaking, and replace static monitoring
indicators with more accurate impact evaluation methodologies. The chapter also provides a pragmatic
framework to perform impact evaluatia@h smart specialization instruments such as (a) incubators and
accelerators, (b) impact evaluation of vouchers and small matching grants.

48. Monitoring and Evaluation (M&E) are important, complementary tools for tracking
progress,determining the impact of interventions, and provide feedback to improve implemented
policies and program design throughout the program cycleThe design of the RIS3 should include

clear, measurable objectives at the policy level and at all levels of implementation, as wedliras cle
monitoring indicators that measure the change or evolution of the productive structure towards activities
that are globally competitive and have a greater potential for value added. Output and outcome indicators
should be designed to capture the extenihich a program creates additional investménts may be
crowding out private R&D investments. Furthermore, there should be indicators whjithre
differences in how innovation is promoted across regions and priority sectors

49. The first step in preparing an M&E framework is to conduct a needs assessmeriefore the
decision on funding a policy is made, the feasibility and sustainability of the intervention must be
evaluated. This evaluation could be based on case studies, summaries of existinig, lessans learnt

from similar interventions in the country/sector to provide the empirical support for a suggested M&E of
a development intervention.

50. The M&E framework should be outcome based.Designing such a framework involves three
steps:

1 Defining intervention objectives and the specific types of changes expdttisdorocess
must include consultation and collaboration among all stakeholders to ensure that the right
development priorities are identified. The stakeholders can define for policymakersusbess
would look like, and what intermediate outputs they would find acceptable. The consultation
should continue stakeholders agree on realistic outputs and outcomes.

1 Choosing indicatorsSimple and reliable indicators should be used to assess ©atplit
outcomes. These indicators should satisfy five criteria:

Clear - precise and unambiguous

Relevant appropriate to the subject at hand

Economid achievable at a reasonable cost

Adequaté sufficient to assess performance

Monitorablei subject to mluation by independent experts.

v >y > B>

These criteria, known collectively as CREAM, are in line with the recommendations eifttihe
Report on Economic, Social and Territori@@ohesion of the European CommissiorThe
approach to selecting indicators should inimalist (a small but representative set of
indicators), conservative (based on experience, not hypothesis), and realistic (data availability
constraints are acknowledged and taken into account).
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1 Measuring performance baselines and targétsr each idicator, a préntervention
baseline should be established. The outcome targets should be based on those indicators. A
comparison of the targeted outcomes with the actual results will help evaluate the performance of
the intervention and identify the urrtléng factors for the success or failure.

51. Research and innovation strategies for smart specialization are integrated, plabased
economic transformation agendas that respond to the development needs of a specific country or
region. One of the core properties of RIS3 is that they are evidence based and include sound monitoring
and evaluation systems (European Commission 2012). For the Cohesion Policy, appropriate outcome
indicators must capture all the objectives of the smart spetialn strategy, to ensure that all stakeholder
incentives are correctly aligned, that progress can be effectively monitored, and that adjustments can be
made where necessary. The central task, therefore, is to set clear and measurable objectivédgeboth at t
overall strategy level and for each of its actions. Collectively, the outcome indicators for RIS3 should
give a clear picture of the evolution of the regional productive structure towards activities that are
globally competitive and have a greater ptitd for value added.

52. Policies to promote smart growth have to take account of how R&D and innovation
manifest themselves in different regions and sectorsThe interactions among R&D, innovation, and
growth are location specific, and these contextigldas should be incorporated explicitly in the design of

the Operational Program and associated projects. Setting sector and region specific results indicators will
help revealing comparative advantages of these particular sector/regions and allow figfiméngolicy
interventions.

53. A review of the indicators in the OPC and the NRP called attention to the following issues:

i. Expanding the indicators would contribute to better measurement of prograss
Operational Program document provides many outputatars, but too few results indicators.
The number of output and results indicators should be balanced. The indicator list has many
indicators that are not closely linked with the results of specific interventions, which obscure
monitoring and evaluatioof procedures and assessment of their impact. For example, science
and research infrastructure are crucial elements of the reform program, but the indicators merely
measure the number of incubators, clusters, technology parks, and other sites, witdwaiirngef
the objective of the intervention. For such investments, measures of external R&D funds attracted
to the incubator, or the intensity of cooperation between incubator residents and university or
public research organizations compared to the regiamatage, or the number of spffs
graduating from the incubator, would provide much for useful information.

ii. Indicators that capture additionality should be included in the M&E systEney should
capture the extent to which the interventions creaté&iaddl investments, or may be crowding
out private R&D investment. Some results indicators of additionality are included in the list of
proposed indicators for RIS3. For example, in research collaboration projects between PROs and
the business sectorhd indicator could be the amount of R&D funds generated by business
sector; in research collaborations with foreign scientists/institutions, the indicator could be the
amount of funds contributed by foreigners; or in publicly supported research profects, t
indicator could be the number of projects accepted into Horizon 2020 programs.
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iii. Indicators and their targets must be set at both program and procedure .levels
Operational programs have many indicators that provide information useful for program
monitoi n g . However, mo st of these indicators ar e
of which are cover several procedures. These indicators need to be defined more narrowly at each
procedure level, to help identify bottlenecks in the design antemgmtation at that stage in the
process. The number of products/processes/designs developed in each relevant procedure should
be included in the indicators list. Moreover, periodical evaluation reports that address the
additionality generated at each pedure level and priority axis level would be very informative.

iv. Consolidate similar indicators when formulating the action pkor. example, a variety
of indicators on the utilization of supercomputing center, or on efforts to network in European
markets through programs like EUREKA, EUROSTARS, or Enterprise Europe Network, could
be a single indicator in the action plan.

V. Include indicators that capture differences in how innovation ésnmted across regions
and priority sectorsThe current action plan for the National Reform Program (NRP) lacks any
such indicators. Nor does the action plan make use ofestblished human development
indicators.

54, Impact evaluation is more complex andexpensive than monitoring, but it is the primary

method for evaluating the actual impact of a strategy or program. It is a worthwhile endeavor

whenever a program is new, replicable, and untested and has the potential to yield results that will inform
keypol i cy decisions. | mpact evalwuations are parti
i mpact of the program was and focus on the fAhow
variations. Impact evaluation methodologies can be desigméditl the specific circumstances of each

program. With the knowledge gained from impact evaluation, future iterations of each program can be
made much more effective at encouraging innovation.

Sectoral Case Studies

55. Bul gariabs tr adi tindustries bhre facmg strobng pricebased rcampetition

from China and the Far East, as well as qualitbased competition from other EU countries.Yet
Bulgaria has emerging industries with strong growth and export potential, including pharmaceuticals and
Information and Communication Technology (ICT). Both traditional and emerging industries could
increase their productivity by building niche competitive advantages, a process which requires technology
modernization as well as innovation. To flourish, thesdustries also need a favorable business
environment and highly qualified human capital.

56. This chapterillustrates the issues raised in the previous sections through the lens ofkey
economic sectors which could significantly benefit from innovation and techtmgy. The case

studies, based on extensive consultations with industry participants, government, think tanks and desk
research, examine the existing strengths and weaknesses of the fivesectors, reviews industry trends, and
analyze the potential distortisngenerated by current economic policies. The findings from the case
studies also inform the analysis in the report. While sectoral analysis allows for increased specificity in
strategy development, it is also important for the strategy to allow for teegente of new sectors that

may not be immediately evident from an observation of market dynamics; and for specialization to
emerge through market selection as a result of entry, exit, and experimentation.
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57. The fivesectors profiled in this report are foodprocessing, machine building and electrical
equipment, pharmaceuticals, Information and Communication Technology (ICT), and Cultural
and Creative Industries. The selection of these sectors was discussed and agreed in advance with the
government, and wagiden by the following key criteriaHigure0.5):

i. Targeted sector in Bulgaria 2020

ii. Government research priorities
iii. Export analysis
iv. Scientific relevane of Bulgarian publications
V. USPTO patents by Bulgarians
Vi. Employment generation
Figure.0.5: Sector Selection Criteria
Government strategies Analysis of Bulgarian performance
1 2 3 4 5 6* ## 7
Scientific Research
Vision 2020 - Strategy - research Export analysis - export Scientific strengths of USPTO patents by Employment NACE 2.2. | Employment NACE 2.2.
targeted sectoral FDI priorities - MEYS product groups Bulgarian publications Bulgarians 2009 All sectors 2009 Only Manufacturing
Wholesale trade,
except of motor
biotechnologies and Champion- agricultural by- communication and vehicles and Manufacture of wearing
agri-food ecological food products chemistry navigation technology motorcycles apparel
Champion- Mineral fuels | engineering - materials Construction of Manufacture of food
and oils science buildings products

Manufacture of fabricated

Champion- articles from Manufacture of wearing| metal products, except
iron and steel engineering - electrical computers apparel machinery and equipment|
Food and beverage [Manufacture of machinery|
chemical new materials Champion- cereals software and memory service activities and equipment n.e.c.
cultural and historical miscellaneous categories Manufacture of other non-
machine building heritage Champion- copper Physics - optics (defense, engines) metallic mineral products
Achiever- chemical
intermediate products Manufacture of food Manufacture of rubber
IT and outsourcing (aluminum, plastics) Physics - applied, products and plastic products
Physics - condensed Specialised
electrical Achiever- machinery matter construction activities | Manufacture of furniture
Manufacture of
Achiever- electrical Physics - fabricated metal Manufacture of electrical
equipment multidisciplinary products, except equipment
Security and Repair and installation of
healthcare Achiever- Pharmaceuticals investigation activities |[machinery and equipment

58. The profiled sectors encounter both sectespecific and crosscutting obstacles to realizng

their innovation potential. Addressing these common problems will impact a number of industries, with

a multiplying effect on economic growth. The table below presents a summary of the constraints that
were identified, and we provide a summary of the findings of these case studies.

Table 0.5: Constraints to Innovation
Sector Sectorspecific constraints to Cross-cutting constraints to
innovation innovation

Food processing -Lack of technological an

) ) - Shortage of skilled labor

equipment upgrading

- Lack of collaboration betwee
the business, university ar

Mechatronics research communities
-Large number of small players

lower end of the value @m -Energy inefficiency overcomin

- Insufficient supplychain
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Pharmaceuticals _Lack of transparent regulatid traditional costs advantages sy
as low labor costs, relatively lo

and procedures for early sta tax burden and proximity t

clinical trials markets in the Middle East ar
the Former Soviet Union

ICT -Inadequate system for protecti

for ICT related assets such
service innovation and busines
process innovation

Cultural and Creative

) -Inadequate system for protecti{ - Poor enforcement of IPR rules
Industries

for IP assets such as serv
innovation and business proce
innovation

- Severely constrained access
finance

-Shortageof creative talent an
persons with creativ
entrepreneurial skills

-Very poor awareness of E
funding opportunities and limite
skill and capacities how to acce
these

-Poor collaboration betwee
researchers and CCI busines
in content development

I. Food Processing

59. The food processing sector has a significant share of the economy and accounts for the
largest part of manufacturing in terms of employment and revenug All segments of the food
processing sector are dominated by imports, with the greatest share in meat, poultry, fruits and vegetables,
and organic products.

60. Bulgaria has a strong tradition of food research, with a weldeveloped education system,

and many research organizations and universities with international linkagesThe country has

highly qualified researchers who engage in a significant level of outward migration (especially the
younger ones), as well as increasing opportunities to participateemational programs in the food and

health fields as a result of EU membership. Salaries of specialists in the education and research system
are very low, which negatively impacts motivation and is one reason for the relocation of qualified
personnel tdarger urban centers and abroad. Furthermore, collaboration between research organizations
and industry is weak, with ineffective exchange of information and limited interaction. In this context, it

is imperative to bridge the gap between research anddhiet through targeted interventions.

*Wine, poultry, fresh cheese and baked foods make up more than 60 percent of the processed food export (without tobacco). In
2011, there were 7170 firms operating in the sector, employing 114,222 people. Total revenue was 84R4equal to 5.1

percent of the Bulgarian economyorld Bank Analysis of the Regional Context and Potential for Innovation in Selected
Industries(2012)
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Table 0.6: SWOT Analysis for the Bulgarian Food Processing

Strengths Weaknesses
- Strong tradition in food research, highly qualifie Low level of R&D and innovation intensity
researchers, excellent research organizatiods ¢ - Weak collaboration between businesses in the sec
established partnerships with food and health universities and research institutions
research institutions abroad. - Outdated facilities and technologies resulting in hig
- High standards for food quality and safety and energy and wier consumption
- Well-developed transportation and distribution Inefficient supply chain due multiple intermediaries
network and
- Low labor costs - Limited exchange of information between research
- Access to the EU Markets, tradition and preser  organizations and industry
in markets in Russia, CIS and the Middle East

Opportunities Threats

- Access to EU market and traditions in markets - Higher productivity in other EU Ember States
the Middle East and the CIS provide

opportunities expansion and scale up - Strong depopulation of rural areas resulting in labol

shortage in rural areas where processors are locatt
- Increased demand for higlalue added food

products in both the export and domestic marki - Increasing constraints in access to financing due tc

EU financial crisis
- Use of EU funds to invest in technological

upgrading, logistics centers and marketing - Increasing raw material prices and equipment price

Il. Pharmaceuticals

61. The Bulgarian pharmaceutical market is one of the smallest in the EU, but it has grown
substantially over the past few yearsThe market reached 2,098 m. BGN (around 1,400 m. USD) in
2011, a 12 percent increase compared to 2010, and aerdéhpincrease compared to 2009 (2012 IMS
Health). Drug expenditure accounts for 2.45 percent of '‘&D&nhd the sector is expected to
grow'Generic drugs accounted for more than 50 percent of sales in volume terms and more than 80
percent in value terms 2011. The most important market is the pharmacy segment, which accounts for
about 90 percent of the total. About 30 percent of the-timecounter (OTC) market is for flu and cough
medicine. Pharma exports have increased sharply over the past fiveayehrow account for 3 percent

of Bulgariabds overall exports.

62. The fastgrowing pharmaceutical sector is characterized by relatively costfficient and
high-quality production at a competitive price without a high level of R&D expendituresThe sector

bendits from considerable investment by both Bulgarian and foreign producers, in boosting production
capability and modernizing facilities to harness competitive advantage presented by strong traditions and
geographic proximity to markets in the Middle East ahe CIS Actavis and Sopharma have developed

%The highest in EU with the exception of Greece
HBusiness Monitor International forecasts ttiat market will continue to grow in 208013 at a compound annual rate of 9.1
percent.
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substantial exports of generic drugs to Russia and CIS countries, which could signal a turning point for
their regional competitiveness. The major importers of Bulgarian drugs are Russia (27 percent of total
exports), Romania (11 percent), Croatia (8 percent), Ukraine (7 percent), Germany (6 percent) and Serbia
(6 percent) as of 2011.

63. The sector has marked successes in the highly competitive generic drugs markets, especially

at the regional level and in markes in the Middle East and the CIS.However, as the generic drugs
market is facing significant competition from generics producers in Asia, the growth of the sector is
dependent upon expanding into the high&lue added market segment: the development wfdregs

and medical compounds, innovative medicinal delivery systems and techniques. All these areas are highly
investment intensive and it is unlikely that the pharmaceutical businesses would enter these without
targeted government support using EU funds.

Table 0.7: SWOT Analysis for the Bulgarian Pharmaceutical Industry

Strengths Weaknesses
- Strong traditions in pharmaceutical research and Poor collaboration between pharmatieal companies,
drug production, good medical research base, hic medical research institutions and universities

qualified researchers - National funding for research is limited and EU

- Local pharmaceutical companies with modern ani  financial resources are not used effectively
EU compliant manufacturing facilities that are - Limited experience in R&D associated with new drug
successful in exporting generic drugs development and early stage clinical trialg\aites

- Potential for innovation and R&D collaboration - Limited connectivity of Bulgarian research networks
with international partners in new drug and with European Research Platforms and insufficient
medicinal compound productiondassociated knowledge and information exchange
early stage clinical trials leveraging the presence
multinational pharmaceutical companies

- High export volumes of generic drugs to markets
Western Europe, Russia and CIS and the Middle
East

Opportunities Threats

- Exploring established markets for generic drugs ii - Strong dependency on generic drugempetition from
Western Europe, Russia and CIS and the Middle Asian companies in the generics drugs segment cou
East for exports in the higher valadded market have negative impact on the sector
segment: new drugs, medical compound, medicir - Onerous business regulation/high barriers to entry of
ingredients delivery systems to markets new generic products on the market

- Qualified researcher well developed medical - Lack of transparent regulation and procedures for e
research base at hospitals is an opportunity to stage clinical trials
engage in all stages of clinical trials for developin - Thi rd countri esd infor ma
new drugs, medicinal compounds and ingredients  of generic drugs
delivery systems - Braindrain of qualifies researchers engaged in

collaborative R&D due to low salaries in Bulgaria
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The ICT sector in Bulgaria is very vibrant and has shown consistent growth, even during

the recentdownturn. The sector has strong potential to spur innovabased growth and promote
service exports.lt is divided in three key sségments: telecommunicaitis?, contributing 73 percent of

all ICT revenues, computer programming accounts for 14 percent of revenues, information services (IS)
consultancy correspondingly accounts for 6 percent of revenues. Since 2006 sector revenues have grown
annually by 14 peent and its profits by 83 percent; while ICT goods and services exports have grown by

a staggering 1,400 percent since 2005. Currently, ICT accounts for 47 percent of total business service
exports® with a value created per employee in 2010 averagingd@®BGN: three times higher than the
national average for all industries (16,800 BGN per capita).

Table 0.8: SWOT Analysis for the Bulgarian ICT

Strengths

- High-value per employee outperforming most o
thesectors

- Good R&D potential, taking into account ICT
patents and ICT projects under (FP7)

- Active presence of tomultinational ICT
companies, with local R&D and BPO centers

- Rapidly increasing contributions of local
companies in the highest value added retirk
segments

- Well-developed ICT infrastructure including
high-speed broadband

Opportunities

- Small but growing domestic market, access to
and presence in global markets

- Upcoming eGovernment initiative will spur
further innovation and growth

- Opportunity for technological absorption via FC

- Leveraging diaspora knowledge and networks
can create opptunities for higher value added
further development and global capacity

- BPO, R&D and data centers growth opportuniti
are significant. ICT cluster could further develo
outside Sofia

- There are key areas where ICT capabilities in t
country are highlicompetitive on a global level
(semantics etc.) and

of Excell enceo devel o

Weaknesses

Below average R&D spending & ineffective spendit
of funds

Inefficient system for the protection of intellectual
property rights, specifically service innovation and
business process innovations

Shortage of labor combining technical knowledge
with business and soft skill sets

Increasing brain drain due to relatively low salaries
(from a global perspective)

Threats

Dependence on foreign companies for patent
development

2\Mobiltel, Cosmo Bulgaria Mobile, and BTC are the three main telecom players, and ammwespondingly fofor 28, 20, and

6 percent of revenues

13 Broadband Qualit Score 2009 (BQS)nvest Bulgaria Factsheets, InvestBulgaria Agency, 2011
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65. The ICT sector has the greatest innovation intensity of all profiled sectors and the largest
number of Bul garian R&D projects financed wunder
(FP7). The ICT sector accounts for 90 percent of all Bulgarian patentsiTOSor the period of 2001

2010, as well as the | argest number of Bulgari an
hardware, telecommunication, and information services together account for almost 70 percent of
Bul gari ads i n,tamdrthe aumbeo of pdtentphad imcredsed significantly since 2004. Data
processing, digital processing, software development, digital communication, and electrical computers
have the highest total number of patents.

66. Bulgaria is recognized as a good desttion for IT outsourcing and offshoring.** Key
international players are already successfully operating a number of shared or managed ICT service
centers. In addition to the R&D and business process outsourcing (BPO) centers operated by key
multinationalsmany of which have separate R&D units, there are also a large number of local SMEs.

67. Nonet hel es s, Bul gariads I CT sector i's stildl f &
of GDP and level of FDI It accounts for only about 5 percent of GDP, ld¢em in Hungary and

Slovakia, attracts less FDI than Romania and the Czech Republic. For ICT to become a leading driver of
growth, a more forwartboking policy stance, as well as substantial targeted support, will be necessary.

IV. Machinery building and electronics

68. Bul gari aés machine buil ding s acountingfdredmset@a heavy
15 percent of t he cMone thar hald all sdctort peotluctian xisp expotfesh.

significant portion to fellow EWMember States Germany and ltaly. This positive trend; however, creates

a strong dependency on international markets for future growth and for this reason the sector is vulnerable

to global as well as EU economic market trends

69. The sector has been severelynpacted by the crisis in Europe, with employment decreasing

from about 132,000 in 2008 to fewer than 114,000 at the end of 2009, on a continuing downward
trend. Another negative trend is the increasing age of sector employees, with the share of younger
workers (under 24 years) falling from 5.4 to 4.6 perdeatloss of about 1500 young workérsluring

that oneyear period. Almost 55 percent of all employees are more than 45 years old. The declining
number of engineering students and the lower qualigngineering education as a result of the crisis are
becoming key issues for the sector.

The country has been ranked tfferBost attractive location for offshoring of service activities such as IT, business processes,
and call centers (A.T. Kearney, 2009)and asl@febest destination for outsourcing (Economist Intelligence Unit, 2010).
According to the EU Cluster Observatory, the westtral and nortfeastern regions of Bulgaria are among the top 20 regions
for the manufacture of machingsthe EU

16 The biggesrevenue producers are the electronics components and electric domestic appliance subsectors.
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70. The sector has relatively low innovation intensity, with only seven patents granted between

2002 and 2012The main areas of innovation, based on these pateat&tarnal combustion engines

and electrical generators. Local researchers have also produced an estimated 50 or more innovative
products or processes that are still embedded in their respective projects and have not been patented.

71. The sector is dominatd by small players with insufficient level of value chain integration

and collaboration among businesseshis prevents larger scale projects and entry into higher value
added market segments. For this reason, the sector would benefit from governmeritteugpdicate
sustainable models of successful clusters, such as the electro mobiles and the hydraulics components
clusters; as well as to ensure the sustainability of successful pilot préjegtd. funding could be
leveraged for the much needed upgngdof the technical infrastructure, as well as to spur R&D and to
promote technology dissemination innovation through developing innodroen products and
technologies.

Table 0.9: Machine-Building and Electrical Equipment Sector SWOT Analysis

Strengths Weaknesses

- -Strong export orientation and successes in mar -Ageing workforce
in Western Europe, the Middle East and the CIS  _peclining number of students in engineering a
- -Presence of successful international compar devolving quality of engineering higher education.
providing technology transfer and disseminati _| o and ineffective R&D spending (aseasured by
that can spur the next level of innovatidnven e number of patents)
growth

- -Successful pilot clusters developing products in
highest valueadded market segments, such
aubmotive components and electronics, elec
mobiles, LED lighting, advanced hydraulics

-Engineering education in need of upgrading

Opportunities Threats

- -There are key areas where BG is higt - Increased competition from Asia due to outdal
competitive (precision engineering and electroni  technology infrastructure

LED lighting, hydraulics) where with targete _ gquipment depleting competitive advantages
support  there is thepotential to develop  associated with proximity to large markets, low tax
specialization as a ni  pyrdenand low labor costs through exceptionally
global value chain, through partnering with leadi  high energy and water resource costs
companies.

- -Leverage cooperation with key EU R&D centers
the EU and abroad, to further develop local Ré&
capacity and increagbe technology absorption.

" Examples include energy saving LEBased technologies, advanced hydraulics components, electronics for the automotive
industry, precision engineering equiprhen
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V. Cultural and Creative Industries

72. In Bulgaria, Cultural and Competitive Industries are capable to promote smart, sustainable

and inclusive growth by fostering innovation spillovers.However, support for innovation irne

country is almost exclusively directed to fostering reseant technologyriven innovation. While this

is an important and crucial orientation, such an approach does not allow the country to take advantage of
its full potential for innovation. Govament support should be directed to promote all forms of
knowledge and innovation, including sectors that drive innovation forward such as CClI sector.

Table 0.10: Cultural and Creative Industries Sector SWOT Analysis

Strengths

- -Dynamically developing sector

- -Culture of recurring higlevel of investment in:
new technologies and in increasing staff skills ¢

capacities
- -Rich cultural heritage

- -Vibrant domestic market and very hitgvel of
internationalization

- -Access to the EU Markets, tradition and presel
in markets in Russia, CIS and the Middle East

Opportunities

- -Increasing education on IPR management &

creative entrepreneurship

- -Developing CCI business models promoting C
and creative entrepreneurship

- -Radically improve access to finance for Ci

businesses and creative entrepreneurs, incluc

through EU funds

- -Promoting CCI clusters and establishing creat
incubators and hub

VI.

73. Successful

- -Poor

RIS3 implementation will

Weaknesses

- -Poor enforcement of IPR rules

-Lack of knowledge and skills in IPR manage mamd

-Shortage of creative talent and persons with crea
entrepreneurial skills

- -Severely constrained access to finance for crea

entrepreneurs and CCI businesses

- -Very poor awareness of EU funding opportunities ¢

limited skill and capacities hoto access these

collaboration between researchers and |
businesses in content development

Threats
-Unenforced I PR infringer
- -CCl sector development bypasses the regulai

framework governing the businesses

- -Establishing monopolies and de facto cartels in cer

CCI sectors

-l ncreasing i br ai oncongetitivé
compensation of creative talent and constrain
creativity by favoring technical implementation C(
products/services

Implementing the RIS3 at the sector level

require horizontal interventions and vertica

interventions that build on the strengths of regional clusters.Table 0.11 highlights the opportunities

for stimulating business innovation through horizontal and vertical instruments. Many types of innovation
instruments need to be designed so that theet the needs of specific sectors. For example, specialized
business incubators could have a major impact in the ICT sector and CCls, but are less likely to succeed
in machinery building or pharmaceuticals. Enhanced government coordination amongnistéesj as

well as between different levels of government, will also needed to take advantage of the opportunities
that exist to increase Bulgaria's national and regional competitive advantages.
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Sectors
Food Processing Machinery Pharmaceutical | Information and | Creative and
Building and Communication | Cultural
Electronics Technology Industries
(ICT) (Cal
Proposed S3 | Technology Road Tecmology Road | Technology Business Business
Business mapping mapping Extension Incubators with | Incubators with
Innovation . Programs Early Stage Early Stage
Certification Technology . . . .
Instruments Laboratories and Upgrading and Competitive Financing Financing
. Diffusion Matching Grants | Seed/Accelerator| CCl-tailored
E_xperlmental . L to for Business and VC Funding | Matching
Flelq_s_/Food Processing Replicating Research Grants for
Facilities g:Jciessful d Collaboration Developing/
Competitive Matching Inﬁgvzrtisoin Integrat.ing
Grants to for Business | \atworks (Electro Innovative
Research Collaboratior| | "ui- Products,
! Processes,
Integrating Clusters an{ Hydraulics, LED Marketing, and
Innovation Networks | Technology) Organizational
(proposed Agro Tech designs.
Park in Plovdiv)
Proof of Concept Labs
Technology Transfer Office consortium
Focal point for innovation ecosystem through flagship innovation platforms: sgoific Tech
Parks (Sofia Tech Park, Plovdiv Agro Tech Park), clusters and innovation networks
Government Ministry of Economy Ministry of Ministry of Ministry of Ministry of
Coordination | and Energy Economy and Economy and Economy and Economy and
| atonal | Ministy of Educaton | E"°'%Y Eneray Eneray Energy
level and Science Ministry of Ministry of Ministry of Ministry of
- . Education and Education and Education and Labor and
Ministry of Agriculture Science Science Science Social Policy
and Food
- Ministry of Labor | Ministry of Ministry of
Ministry of and Social Policy | Health Transportation
Environment and Information
Waters Ministry of Labor

Ministry of Labor and
Social Policy

and Social Policy

Technology and
Communications

Ministry of Labor
and Social Policy

Integrated approach and alignment of policies on education and vocationaltragientific research an
human capital formation; collaboration between business and research, technology upgrading
diffusion, promoting businedead R&D; improving protection and enforcement of intellectual prope
rights and commercialization ofsearch and innovations

Nationatlevel coordination body with regional branches

Single governance body and speedier delivery of research and innovation support instrumen
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Sectors
Food Processing Machinery Pharmaceutical | Information and | Creative and
Building and Communication | Cultural
Electronics Technology Industries
(IcT) (can
Regional Varying degree of Higher level of Higher level of Very high level Very high level
Specialization | clustering, and regional| clustering with clustering with of clusterirg of clustering

distribution with highest
concentration in the
South West and South
Central Regions (Sofia,
Blagoevgrad, Sliven,
Plovdiv, Stara Zagora)

highest
concentration in
the North East,
South East, North
Central and South
Central Re@ns
(Varna, Shumen,
Ruse, Gabrovo,
Burgas, Sliven,
Stara Zagora,

Plovdiv)

highest
concentration in
the South West,
North Central and
North East
Regions (Sofia,
Dupnitsa,
Razgrad, Troyan,
Varna)

concentrated in
Sofia (over 85%)
and some
concentration in
Plovdiv, Varna
Ruse.

concentrated in
Sofia and
clusters in
Plovdiv, Stara
Zagora, Burgas
and Ruse.
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Area

StrategicObjective

Recommendations

Shortterm Medium and Longterm
Stimulating Create an environment that stimulates Conduct industry specific hnology road ReviselPR guidelines pertaining to
:3usine;s_s ] innovation, by addressing the need for: mapping exercises to: T government funded research
nnovation an ; i i i i i i . . L
Entrepreneurs 1 effective fundmg mechanlsms (Operatior] 1 identify the challenges of the industry T joint public/private and academic/privatg
hip Prog{rall)ms, nationahstruments, venture | ¢ forecast emerging market requirements research
capita o . : )
P . 1 pinpoint technology gaps and R&D projects| 1 in-house firm research
T stronger linkages between research and help the sector become more competitive
business
T well-designed IPR guidelines that facilitaj staplish technology extension programs to
uptake and increase the incentives to | yromote theabsorption of global knowledge to
Innovate improve the performance of industry
1 afunctional system for commercializatior

of technology

Improve innovation funding instruments by:

1 engaging specialized expertise for evaluatin
matching grants

1 simplifying and shortening the project
evaluation procedures

1 expanding suppofor early stage investment;
and empowering the private sector to lead t
venture capital funding process

1 strengthening monitoring and evaluation by
having a richer set of indicators that balance
outputs and outcomes

1 introducing impact evaluation to measuhe
additionality of different instruments

1 improving coordination with other ministries
so that the results achieved are visible

1 including seed funds targeted to other sectc
outside of ICT and cover the gap between t|
accelerator stage and venturgital
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Recommendations

Ar trategi jectiv .
ca StrategicObjective Shortterm Medium and Longterm

Ensure the instruments housed within the Sofia

Tech Park are demand driven

9 the private sector should be adequately
represented in the governance structure

9 a sustainability plan for the Park should be
developed

Governance Develop a comprehensive governance Dewelop and refine coordination

framework to support and promote the
national innovation agenda

Establish a National Knowledgénovation
Board (NKIB) to:

1 coordinate policymaking across sectors

1 monitor and evaluate innovation policies ani
strategies

1 ensure regional issues are taken into accou
Establish an Advisory Council, to:
1 focus on longerm strategic issues and

1 providespecific knowledge and guidance to
the NKIB

Establish Regional Innovation and
Competitiveness Councils in each region to:

1 promote the regional agenda of innovation

1 define competitiveness and innovation
strategies

1 promote competitiveness and technologydrg
mapping in groups of companies or regiona
clusters

Establish an Implementation Agency, to:

1 design and implement administration of
instruments

1 provide regular feedback to the NKIB about
what works and does not work, to inform
future policy decisions

mechanisms among governance agencies,
sector ministries, research institutions,
industry

Develop public participation mechanisms
and reporting channels

Refine quality standards and M&E
indicators based on learning anfiéedback
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Area

StrategicObjective

Recommendations

Shortterm

Medium and Longterm

Research

Develop a globally competitive and
economically relevant research system

Promote restructuring of the research system by

1 commissioning a systemide independent
evaluation to assess and rank all PROs

1 convening a highevel task forcdo agree on ¢
roadmap for restructuring research institute:
and universities that would distribute resear
funds and human resources more equitably|

Improve the efficiency of public expenditures on
research by:

1 making funding increases conditional on the
performance of PROs, based on independe
monitoring and evaluation.

Redesign the scientific support instruments and
strengthen the research infrastructure, in
particular by:

9 establishing a collaborative research
instrument (grants) combined with missio
oriented criteria

9 facilitating the creation of publiprivate
research consortia

Establish a national meribased funding

program to retain and attract top scientists and
young researchers with clear potential based or
regular independent evaluations

Develop and implement a comprehensive set of
policies that fosters IP disclosure, IP
monetization, and universityndustry
collaboration to commercialize research by:

9 establishing a TTO consortium and

strengthening the existing network of TTOs

1

1

Initiate therestructuring of PROs taking
into consideration the lessons learned
from other countries in ECA

matching the resources that PROs sect
from external sources to realign
incentives

scaling up the volume of competitive
project funding

creatingcenters of excellence with a
strong position in multidisciplinary and
missionroriented research aligning with
the EU level

reinforcing the IPR protection ecosyster
in Bulgaria
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Recommendations

Area StrategicObjective :
9 : Shortterm Medium and Longterm
Human Develop advanced human capital amelverse | Make higher education more responsive to the | Expand efforts to introduce accountability
Capital the brain drain by: needs of industry by: and improve quality of higher education by
Formation § improving the higher education system | § adjusting the curriculum based on an incentivizing behavioral change by:
f increasing synergies between research assessment of the labor market 1 establishing performandeased contracts
teaching institutions 1 supporting cluster development for universities
f  putting in place incentives to retain talent § providing students with information on ' developing ajuality assurance and
and reward excellence employment prospects accreditation program
 facilitating participation in international  developing additional indicators (aside
communities bpractice from labor market performance) to asse
) , ) , performance of higher education
1 addressing regional imbalances in institutes
education and research opportunities

Adopt a lifelong learning system by:

9 providing continued education for adults
to acauire and upgrade the industry
specific skills

9 introducing a system for validation of
skills obtained outside of traditional
schools or vocational programs e.g.
programming

Monitoring Use monitoring and evaluation as a policy toq Strengthen institutional capacity for M&Eand Develop a body of knowledge and guidance
and to track performance, determine the impact ¢ integrate M&E into every stage of the innovatior| for practitionersbased on learning from
Evaluation interventions, and provide feedback to process, from strategy design through M&E

improve implemented policies

implementation(measurement of intermediate
outputs) and final evaluation of impact

Introduce an M&E framework to evaluate the
performance of each implemented program and
to enable evidence based policy reforms.

Develop an M&E framework with clear and
measurable indiators for every program and
intervention to:

1 require implementing agents to verify that

activities are being carried out, funds are
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Area

StrategicObjective

Recommendations
Shortterm

Medium and Longterm

being used as intended, and outputs are
evolving in the desired direction

refine programs as necessary based on res

provide guidance to independent experts in
evaluating program outcomes to assess
whether desired results have been achieve(

observe whether the implemented policies
crowd in additional investments
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Chapter 1. Introduction

11. Bul gariabés innovation ecosystem is operating
systemds i nput s (R&D spending) or out puttee ( numb e
contribution of innovation to economic growth (value of higk ch exports). To advar
competitiveness position and move up in the global and European rankings, there is a need for a new
strategy that can make innovation a driver of expgots,creation, and growth. After years of healthy

economic growth and job creation, the Bulgarian economy has entered difficult times. Innovation, as the
engine of longgerm economic development, can help Bulgaria to move up the value chain in indastries

which it enjoys a comparative advantage as well as accelerate income convergence with the EU and
achieve more inclusive growth.

1.2. Despite the adoption of a National Innovation Strategy in 2004, the EC OP Competiveness 2007
2013 funding of mbdel®2 zmi Bluilgmrti aés economy,the d
Program 2012015 (which set out concrete targets for increasing R&D from 0.6 percent of GDP in 2012

to 1.5 percent by 2020), and the preparation of regional innovation studies ovesttaeqade, the
performance of the national innovation system has been disappointing.Low R&D, in particular in the
private enterprise sector, is a key reason for E
technology licensing and share of higlah exports, patenting, and publications. But more important than

the amount of R&D is its impact on the economy: R&D can only deliver the anticipated impact if
relevant legislation, funding programs, and the capacity of the public administration ardedpgra

tandem.

1.3.  Under the Europe 2020 Strategy launched by the European Commission (EC), the Government of
Bulgaria has committed to implementing new policies and increasing investments to strengthen
Bul gariabs innovative c aghdthis repprt isatastdippdrtdhd govemnmennirs i t vy .
developing a Smart Specialization Strategy that will facilitate the increase in R&D spending and
economic impact; and in laying out its vision for smart growth through knowledge and inneyasieh
econonic development. Thisreport provides the inputs for the Research and Innovation Strategies for
Smart Specialization through a comprehensive assessment of the governance structure, innovation
facilitating instruments, and the key innovation assamsearb and human capital.In keeping with the
approach put forth by the EC, the report is based on broad consultations with members of the government,
private sector, academia, and civil society. The report examines the main factors affecting the
development ofa vibrant and welfunctioning national innovation system and concludes with case
studies on four key sectors with the potential to benefit from an increase in innovation driven investment.
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A. The macroeconomic case for innovation

1.4. Over the last decade, thealiecation of productive resources and large FDI inflows in Bulgaria
generated economic growth, but contributed little to upgrading skills and technological capacities.Prior to
the crisis in 2008, growth had been driven by domestic demand. GDP grew lyeft@eyear between

2000 and 2008, much faster than in the previous decade. As in other EU10 cdUntiesmption
contributed most to GDP growth during this periddg(re 11), fueled by rising wages and credit.
Investment was financed by sizable capital flows from abroad, mostly Heldwsectors and expanded

from 18 percent of GDP in 2000 to 38 percent in 2088 ported by macroeconomic stability and
prospects for higher returns following EU accession. Rising investment led to stronger domestic demand,
which in turn had a positive effect on employment, with close to 600,000 new jobs created between 2000
and 208, mostly in trade, transport, construction, and business services.

Figure 1.1: EU10: Contribution to GDP Growth (2000-2008)
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Source:Eurostat and World Bank staff calculations

1.5. The economic crisis exposed longstanding weakas in the economy, notably the fact that low
skilled manufacturing, services, and construction sectors had been leading the generation of employment
and economic growth.The crisis changed the growth model in Bulgaria, with net exports contributing
mostto GDP growth since 2009.Following the sharp drop in exports and industrial activity in 2009,
exports rebounded and grew by double digits in 2010 and 2011, outpacing import growth rates as
Bulgarian firms benefited from better terms of trade and strongermal demand from EU markets and
Turkey. Highvalue products and services, however, remain a negligible part of exports.Domestic demand
has weakened significantly as labor and credit markets tightened. In 2011, unemployment reached double
its 2008 levehs sectors affected most by the economic downturn, such as construction and some services,
underwent significant labor shedding. The end of the real estate boom and of easy access to credit
brought a sharp decline in investment and further delayed ecomecovery. Even the strong rebound

18 EU10 countries are the new EU member states: Bulgaria, the Czech Republic, Estonia, Hungary, Latvia,
Lithuania, Poland, Romania, Slovakia, and Slovenia.
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of exports in 2012011 was not sufficient to give producers, investors, and lenders the confidence to
boost investment.
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Figure 1.2: Bulgaria: Evolution of Contributors to GDP Growth
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1.6. In the face of intensified competition and much more difficult access to credit, firms were forced

to enhance productivity mostly through job cuts.Gains in productivity have been higher in Bulgaria than

in the rest of the EU10 since 2010 and concentrated mostly in the tradables secthrstry, trade,
transport, and tourism, and to a smaller extend in construdimuré 13). However, this higher
productivity was achieved mainly by cutting jobs, especially in construction, industry, trade, and
transport. Gross value added in construction had in fact been declining since 2009 as asset prices and
demand fell sharply. In contrast, the biggest productivity increases prior to the crisis were mainly in
finance and insurance; arts, entertainment, and recreation; and ICT, mainly telecommunication, and were
achieved in tandem with higher labor participation.

Figure 1.3: Labor Productivity, Gross Value Added, and Employment Growth
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Source:Eurostat and World Bank staff calculations.

1.7. Bul gar i a-tesnouteol is sulbfect to a high level of uncertainty. Economic recovery has
sl owed in the EU, Bul gariads main trade and inves

43



OnepaTneHa nporpama ,PassuTue Ha ’
TG LARER KOHIKYPEHTOCNIOCO6HOCTTa Ha GbnrapckaTa ‘
CTPATEFVIYECKA ~ VKOHOMMKa 2007-2013 | A
PEDEPEHTHA PAMKA % >
2007 — 2013

&
> =
PEHTHA B

activity in China, combined with anemic growth in th&, is negatively affecting external demand.
Quarterly GDP data in Bulgaria confirm the slowing of economic growth, with GDP expected to fall to
around 1 percent this year from 1.7 percent in 2011, and to remain modest in the medium term. Exports,
which had been driving growth since 2009, have deteriorated since the beginning of 2012. Business
sentiment and levels of orders have also worsened, especially in industry and construction. Recovery of
investment is likely to be delayed further as economiowtr prospects are dampened by high
uncertainty in the EU. Consumption is slowly recovering, but lingering high unemployment and difficult
access to credit are expected to moderate consumption growth going forward.

1.8. Research and innovation can help Bulg@p move up the value chain in industries that enjoy a
comparative advantage, and to increase its share otduhrexportsT hi s trend i s refl ect
export andechnological performance and competitiveness rankings, as benchmarked aoapetator

countries. Reversing this trend will require a shift in approach and philosophy.

B. Evolution of the Bulgarian Innovation Institutional Framework

19. Bul gariab6s |l egislation on science, technol ogy
1990, bu only recently has it begun to move away from a science-rgnitic model towards one based

on market outputs. Over the past two decades, Bulgaria has gradually developed an array of laws and
regulations to support R&D and innovation. These measures ¢naided the establishment of public

R&D and innovation organizations, outlined the framework for an innovation environment, and provided
incentives for R&D and innovation activities. While there has not been a comprehensiberefit or

impact analys of the national innovation system, the less than desirable results azeicetit. This

report di agnoses why Bulgari abs i nnovation ecosy
important measures: inputs (R&D spending), outputs (patentsnslitg, publications), and the
contribution of innovation to economic growth (value of kigbh exports).

1.10. Bulgaria adopted the National Innovation Strategy (NIS) in 2004 with the aim of encouraging
innovation, bridging the gap between research and indusnd increasing the competitiveness of the
private sector.The NIS included financial measures such as the National Innovation Fund (NIF); as well
as nodfinancial measures such as support for young specialists and entrepreneurs, development of
technolgy centers, creation of clusters, incentivizing of foreign investment in R&D, and establishment of
university entrepreneurship centers. Between 2005 and 2008, the NIF disbursed almost 17 million Euros
to fund 369 such projects. However, the Fund was galignnactive between 2008 and 2011 due to the
crisis, funding only existing contracts. Similarly the National Science Fund (NSF) provided increasing
volumes of competitive research funding until 2008, but the amount dropped sharply in recent years.

1.11. Bulgaria had gained access to a number of-l&l financial instruments for R&D and

innovation support after EU accession in 2007, such as the Framework Program for Research,
Technological Development and Demonstration, and the Competitiveness and Innd¥aigpam.

Bulgarian enterprises also gained access to the EU patent office and began to benefit from EU innovation
incentives. By 2012, EU structural and cohesion funds had become the main source of public funds
available for upgrading and modernizing @ r i a 0 s economy. The Nati ona
Framework 2002013 (NSRF), adopted in March 2007 provides guidelines for the use of EU Structural

Funds through seven Operational Programs (OP). With a budget of 1.162 million Euros, the objective of

the CP for Developing the Competitiveness of the Bulgarian Economy (OP Competitiveness) is to
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support the ability of Bulgarian enterprises to compete internationally in the context of a global
knowledgebased economy.

C. RegionalSpecialization

1.12. Bulgaria is traditbnally highly centralized and has not developed a regional dimension to its
research and innovation policy. All of the planning regions within Bulgaria created Regional Innovation
Strategies (RI'S) under the auspiecoesi noift itahtei vVEEC6 s BA
six planning regions (2002008)i1 SouthWest, SoutFEast, SouttCentral, NorthREast, Northwest, and

North- Central*® Although the six regions demonstrated botipactivity in developing their RIS, these

were not implemented due to lacking support from the central government, and there are limited
innovation policy measures implemented at the regional level. All inioomeelated measures and

support programs are coordinated at the central fvel.

Figure 1.1: Regional sector distribution in Bulgaria (by number of employees, 2011)
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%The pilot RIS for the South Central region was published in 2004; the RIS of the remainiregjibresrwere published in
2008 More information at, ARC Fundods
publications:http://www.csd.bg/index.php?id=168&month=0&y=&pType=0&start=50&max=10

®See Bulgariabdbs regional profile at DG Enterprise and
Industryhttp://ec.europa.eu/enterprise/policies/innovation/policy/regiomeadvation/monitor/index.cfm?g=p.regionSelect
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1.13. The regarch and innovation potential of the North West region is relatively low, underpinned by
an insignificant number presence of distance learning centers of national universities and a good network
of vocational training high schools. The prevalence of Skttt micro firms with restricted capacity for
purchasing and adapting innovations also affects the innovative performance of the region. The four
research institutes in the region are in dgod and focused on certain crops and agricultural practices
maize, vinery and winery, forages as well as animal breeding and agriculture. The region lacks general
innovation suppliers, thus innovation partnerships are underdeveloped. No activities of priority sectors of
the economy are available in the North Wegtoe (see Map above).

1.14. The research and innovation potential of the North Central Region is relatively high due to its
hosting of five universities with national significance: D.A.Tsenov Academy of Economics in Svistov,
Angel Kanchev Technical UniversityriRuse, Technical University in Gabrovo, and the St. Kiril and
Metodii University of Humanitarian Sciences in Veliko Tarnovo. These also represent the research
capacity and innovation suppliers for the re@iodpplied research in agfood is carried outn one
research institute of the National Academy of Agricultural Sciences. Active organizations and structures
in this regard are the Business Incubator in Gabrovo, the Business Support Centre for SMEs in Ruse
(regional node of the Enterprise Europe Neaty@and the consortium Higlech Park in Veliko Tarnovo.
Agricultural production dominates in the North Central Region (See Map above). IT activities are present
in Veliko Tarnovo, Razgrad and Pleven. Automobile industry is present near Lovech, invahinmese
investment for assembly of new cars.

1.15. The research and innovation potential of the North East Region is concentrated in the city of
Varna. This city hosts five universities and schools of higher learning: Medical University, Technical
University, Uniersity of Economics, Naval Academy and Varna Free University. Applied research in
agriculture and fishery is carried out in three research institutes of the National Academy of Agricultural
Sciences. Two institutes of the Bulgarian Academy of Sciencesatiped in ocean studies and hydro

and aerodynamics and work closely with the Technical University and the Naval Academy ii*Viaena.
analyses on the structure and operation of the regional innovation system show good links between
research, academia amadustry in certain fields, such as marine technologies and information and
communication technologies. Active intermediary organizations are the Regional Agency for
Entrepreneurship and Innovationgarna with the launch of a Hiech Park, the Businesscubator and
Innovation and Technology Transfer Centre, Dobrich Chamber of Commerce and Industry (regional node
of the Enterprise Europe Network in Bulgaria) and the JOBS network of business centers and incubators
in small and remote municipalities. Aguitural production and IT service activities dominate among the
priority sectors (see Map above).

Zpespite thiconcentration of research and academic organizations, the region has the lowest spending 6n3R&B m, wi t h
gross expenditure on R&D (GERD) of 0.13% of the regional gross domestic product (national GERD is 0.53%) in 2009. The
largest contributor to GERI3 the business sector, followed by the government and the higher education.

2These contribute by G11,2m to national R&D spending, with
GDP (national GERD: 0.53%) in 2009. The largest contribut@E®&D is the public sector, followed by business and the higher
education. According to Eurostat, in 2010 the region educated around 188,010 students. The leader in bibliometridsndicators

the Medical University in Varna (with 738 citations and 183ckesi for theperiod 20052009), followed by the Technical

University in Varna. The human resources in science and technology (HRST) in the region are 27.5% of the active population,
which is slightly lower than the 31.1% average value for Bulgaria for gbdtbstat).
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1.16. The South East region is not among the regional research and innovation’feadersver, it

has a significant concentration of researchers in the cheamdahgricultural industries, and in the field

of information technologies and energy efficiency with the University in Sfit@he region hosts over

twenty research institutes, the most prominent being the petrochemical research institute in Burgas, the
agriculture institute in Karnobat, and the livestock selection centers in Sliven. Agricultural and IT services
activities dominate around the city of Yambol.

1.17. The research and innovation potential of the South Central region has been most adversely
affected by transition from a planned to a market economy; the majority of sectoral institutes and
enterprise research units were closed in the early 1990s. Research and innovation in tfreigegion
predominantly in the agricultural sector and the food processind at he r egi ondés exce
research institutes and universities have the potential to become national centers of extdltemce.

premier research university in the region is the Plovdiv University "Paisii HilendafdBéspite that

employment irhigh-tech industries and knowledgetensive services is lower than the national avéfage

and the region considerably lags behind the Southwest region, which has 5.5% of the total employment
engaged in highech industries and knowledg@ensive servicesThe most advanced ICT hub in

Bulgaria (after Sofia) is found in the city of Plovdiv. This region is dominated by agricultural production.

1.18. The Southwest region has the highest concentration of national research infrastructure and
Bul gar i a6 s inreseacth amdjinnovatign. The capital of Bulgaria is based in the region, which
hosts Bulgariads most pr o fithe Echnicallmiversigythe iUniviersity : Sof
for National and World Economy, the New Bulgarian University, th&aSeledical University, the

Southwest University "Neofit Rilski", the American University in Blagoevgrad, Higher School of
Insurance and Finance, etc., where 31% of all students in the country enrolled. (2010 Eurostat data). The
region hosts many industtiassociations, technology transfer offices and innovation centers, including

the Center for Innovations at the Bulgarian Academy of Sciences, the GIS Transfer Centre; generates
75.7% of all R&D expendituréSand has over half of the R&D personnel (64.3#)09 Eurostat).

Employment in higktech industries and knowleddg@ensive services is higher the national average and

Br'he region generates 4.6% of all R&D expenditures or 07.7m (
research and development (GERD) are 0.18% of the total regional GDP; a rather low rate compared to the average 0.53% for the
country and 0.89% for the Southwest region (2009 Eurostat data).

Zpccording to Scopus, Trakia University in Stara Zagora has the most citations and articles in the regionZ609005

Bpccording to 2008 NSI data, 8.5% of the total R&D personnel is situatibe South Central region

®According Eurostat dat a, R&D spending has increased in the ¢
10.7% of the total R&D spending in Bulgaria. This places the region second after the Southwest Redjimh ({15.7% of

Bulgaria's R&D spending is concentrated). However, the data for 2009 shows decline. The region invested 0.21% of its GDP in

R&D or 010,5m in 2009 (Eurostat data). The publ i &thesector pro
region had 19.3% of all students in the country, thus taking second place after the Southwest planning region (Eurostat data)

2The region accommodates 8.6% of the total R&D personnel and researchers in the country (Eurostat 2009).

2ror the region its is 2.3% of the total employment for the period 22008, which is lower than the country average of 3.2%.

230fia University had the largest number of citations and articles in the country foP@09%Scopus data)

1ot al U147, 4 rdatg). s domEsticrexpenditre on research and development (GERD) is 0.89% of the region's

GDP, a considerably high rate compared to the average 0.48% for the country (2009 Eurostat data). Most R&D expenditures in

the region come from the public sectaith business R&D expenditure (BERD) being only 19.6% of the total GERD, compared

to the 23.7% average for the countiyhe human resources in science and technology (HRST) in the region are 40.9% of the

active population, which is significantly highdran the 31.1% average value for Bulgaria for 2011 (Eurostat).
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the region ranks first in the share of the population with broadband access. The IT sector dominates
among the priority sectors, which @vident from the map above.

D. Digital Growth

1.19. Broadband has become a general purpose technology and an essential tool for the transition to a
knowledgebased economy. The widespread availability of the broadband has caused ICT and the
innovation ecesystemto evolve and the innovation system to become much more open and inclusive.
The adoption of fast and superfast broadband has accelerated this evolution providing many new
opportunities for content, applications and platform providers who both compete campkrate
irrespective of their location.

1.20. There is a clear positive correlation between broadband penetration and the competitiveness of a
country like Bulgaria where broadband penetration is low. There is a similar relationship between the
proportion of @izens who are regular internet users and the proportion with good computer and internet
skills. In turn, this skills factor links into the level of ICT professionals in the economy and has a negative
impact on the take up of-@mmerce, @overnment, @ractices in general, and thereby affects
thecompetitiveness prospects for all businesses. As a consequence Bulgaria risks becoming relatively less
competitive and less attractive for citizens, businesses and investors.

1.21. Substantial progress has been madiénestablishment ofgovernment services. The platform
content and applications are in place. These services are widely used by businesses but only by a small
fraction of citizens. However, there are interrelated impediments to the broadband enabfededion

such as low broadband takp and rural broadband coverage, low participation-déoeramerce and low

levels of ICT and computer skills.More than 80% of Bulgarian businesses already inteliaet with
government but only a very small fractiai them sell odine. Eprocurement and-&voicing by
government would provide a massive stimulus-t@emerce in Bulgaria.

1.22. Broadband has restricted use in Bulgaria, which feeds into the IGEystam in undesirable

ways giving rise to low levels of agputer/ICT/internet skills and ICT literacy. In many areas it is the
responsibility of the private sector, particularly the large number of broadband operators, to take urgent
action. It is for them to find payprovide accasstb o mer s
compelling content to stimulate ICT literacy and encourage SMESs to be actieeinneerce.

1.23. At the same time there are key roles of leadership, of coordination and action to be played by the
Government of Bulgaria and its agencies.sTtd especially the case in those areas where only the
government act in establishing supporting legislation and legal instruments; determining the range and
scale of ggovernment and ensure coordination between ministries and agencies, among others.

Box 1.1: Digital Agenda for Europe (DAE) Scoreboard

In order to monitor progress the European Commission (EC) publishes a DAE Scoreboard measuring progress and
other relevant metrics on a regular basis. A review of the data relatitige tDAE scoreboard indicates that in
Bulgaria:

i Broadband coverage is near the EU average and close to the DAE target
i Rural broadband coverage is below the EU average
i Next Generation Access broadband coverage is above the EU average
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Broadband penetratidmake up is below the EU average
Data rates of the coverage are above EU average but below DAE targets
SME patrticipation in odine markets is low
The proportion of enterprise turnover frorc@mmerce is very low
Citizen participation in oiine markets isow
Half the population are regular internet uses
More than 40% of citizens have never used the internet

A low proportion of citizens are returning forms-time to public authorities
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A high proportion of businesses interact with public authoritiebnen

1.24. The need for access to broadband in rural areas is at least as great as the needs in urban areas but
due to their lower population densities and disposable GDP per capita, the private sector does not respond
and the needs of rural area go unmet. EU filvad®e been established to address this specific supply side
market failure. These two priorities rural broadband access-praterement within government will

provide the momentum for an acceleration of the transformation process. In terms of ngapdéna

activities for harnessing digital growth a significant concentration of ICT professionals, in facilities like

the Sofia Tech Park, and local branches of foreign-tegh companies in Bulgaria may invigorate the

ICT labor market. This momentum wid be enhanced if the concentration of ICT skills formed the core

of a cluster of ICT and broadband enabled businesses.

E. Smart Specialization Strategyi the path to sustainable growth

1.25. The development of a Smart Specialization Strategy can serve as thesifigpehe upgrading of

the countryos research and innovation <capabilit:i
innovation and entrepreneurship as a crucial component for the future success of Europe. For Bulgaria
(and other transition econom)ethis is even more crucial as the government contends with the impact of

the severance of the losganding relationship between research and business as the country moved away

from central planning. As a result, the EC has decided that the submi$sio8noart Specialization
Strategy(seeBox 12) should be amx anteconditionality for access to Structural Funds in the 2204

period.

Box 12: What is Smart Specialization?

Smart Specialization is a strategic approach to economic development through targeted support to Res
Innovation (R&I). It will be the basis for Structural Fund investments in Research &lnnotipart of the future
Cohesion Policy's contribution to the Europe 2020 jobs and growth agenda.More generally, smart spec
involves a process of developing a vision, identifying competitive advantage, setting strategic priorities and
useof smart policies to maximize the knowledgased development potential of any region, strong or weak; |
tech or lowtech.

Source:EC Smart Specialization Platform Website: http://s3platform.jrc.ec.europa.eu
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Specialization Strategy is to increase the impact and relevance of R&D througtbasiedtconsultative
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works with the industrial and economic grain of the country or regising @pabilities that have been
developed over time to underpin its innovatiangmtial. The challenge is that these capabilities are also
highly specific, which can limit opportunities for entrepreneurs. That is why upgrading and diversifying
those capacities are easier when countries move to nearby activities that exploit afay rexisting

assets. Smart specialization also justifies some degree of targeting to assist clusters that emerge in a
largely neutral and competitive policy environment.

1.27. Inline with EC guideline3l, the report covers the following areas:

1 Analysis of the context and potential for innovat@mapter 2 (Stimulating Innovation and High
Impact Entrepreneurship) examines the dynamics of the entrepreneurial environment with an
examination on the tools available to the government to meet the need of innovative
entrepreneurs.Chapter 4 (Researchjutes animdept h assessment of Bul ga
innovation infrastructureand provides recommendations on how they can be upgraded. The
linkage of the countryodés researchers with the
addressed dength in this chapter with recommendations on how to strengthen these linkages.
Chapter 5 (Human Capital) addresses how the government can incentivize the universities to
produce skills relevant for the innovative sectors of the economy.

1 Set up of assound and inclusive governance structufie report shares the premise of the EC
that stakeholders of different types and levels should participate extensively in its development of
the innovation agenda. Chapter 3 (Governance) examines best praatisssthe world and
provides specific recommendations on how best to govern the innovation system in Bulgaria.

1 Production of a shared vision about the futlitee EC proposes that countries should develop
acomprehensive vision of the economy, society, andr@amment shared by all stakeholders.
Chapter 2 introduces the concept of technology ‘nagdping, a collaborative process for
developing common innovation goals. Engaging in this process will allow Bulgaria to develop a
vision which is inclusive and thefore has a much higher chance of success.

9 Identification of priorities The objective of this report is to assist the government in identifying
the areas of focus for stimulating innovation and accelerating the transformation of Bulgaria to a
knowledge eonomy. By performing case studies on several key sectors in Bulgaria (Chapter 7
Sectoral Analysis) the report provides the government with the context in which to set policy.
Consolidating the governance mechanisms as described in Chapter 3 (Ga)eemsnces that
the process is a coordinated one with all ministries and government bodies aligned and focused
on the same priorities.

91 Definitionof a coherent policy mix, roadmaps and action plahe report includes a candid
assessment of the current gglimix and instruments used by the government to stimulate
innovation; provides examples of best practices and stumbling blocks to avoid; and proposes

%European @mmission (2012Fuide to Research and Innovation Strategies for Smart Specialisations ,(RIS3)
Publication Office of the  European Union, May 2012. Retrieved from
http://ec.europa.etégional_policy/sources/docgener/presenta/smart_specialisation/smart_ris3_2012.pdf
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changes to the current mix of instruments. Once the strategy is complete it will be important to
engageall stakeholders in dialog in order to design a roadmap and action plan with a focus on
ensuring successful implementation.

Integration of monitoring and evaluation mechanisifise EC lays emphasis on the importance

of integrating mechanisms for monitorirend evaluating in the strategy and its different
components (i.e. from the strategic overall objectives to the specific objectives of each of its
actions) from the very beginning. Chapter 6 (Monitoring and Evaluations) describes in detail how
the governmet should go about doing this and provides instructions on the design of a
comprehensive M&E framework.
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Chapter 2. Stimulating Innovation and High-Impact
Entrepreneurship

A. Introduction

2.28. Innovative activities are carried out by entrepreneurs who exploit existing &dgevland
technology to develop and disseminate new products and practices.An ecosystem that promotes
entrepreneurship makes it possible to identify business opportunities and facilitates access to the inputs
required for their development. The role of thevernment is to support this process by removing
obstacles to entrepreneurial activity and providing the appropriate incentives and legal and regulatory
framework.

2.29. A favorable business environment underpins competition, which in turn forces companies to
improve their technological capabilities and skillsamzloduceefficient production processés engage

in R&D to develop new products and services, to innovedereate a favorable business environment the
government needs tocreate an institutionaklthat establishes openness to trade;encourages and protects
investment, including foreign direct investment; establishes and enforces intellectual property rights; and
improves the ability of academic and research institutions to generate knowledge.

2.30. Even with a sound institutional framework, innovation is often hindered by market failures.
Given the uncertain outcomes of innovatifims are often reluctant to invest sufficiently in R&D.

Europe in particular, the fear of failure serves as a majmiréince to innovation, even though the
knowl edge generated by such efforts can have a hi
€ k n o w-based gnérepreneurship does not imply that no value has been generated. Rather, ideas and
new knowlege generated by failed firms and projects can be absorbed to the innovative activity fueling
high-g r o wt h **Forian ensirontnent in which failure has a business and social cost stigmatized, the
government intervention in stimulating innovation and gmaeeurship is imperative.

2.31. The objective of this chapter is to outline how to effectively use the instruments at the

government 06s di sposal t o -imgatt i emnepremaurship.Asn examplest af o n a
ineffective government intervention outweigluccessful examples worldwide, this report will pay
particul ar attention to potenti al stumbling bl oc

effective intervention mechanisms. Of key importance for Bulgaria and other countries in thé region
the first principl® is that the design of all instruments and mechanisms must ensure transparency and
accountability. As outlined in a recent report by the World Bigiken that corruption is one of the main
constraints to the business environment in Mla@A countries, it is of utmost importance that projects

32 Audretsch D. (2012).Determinants of HigtGrowth EntrepreneurshipReport presented éihe OECD/DBA International
Workshop on Higkgrowth firms: local policies and locdkterminantsCopenhagen, 28 March 2012.

% Goldberg, I., Goddard, J.G., Kuriakose, S., and Racine J. L. (¥ifing Innovation rethinking the role of government in
emerging Europe and Central Asiorld Bank.
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be protected from misappropriation by the state or state officials. A second key principle is that any
instrument aimed at promoting innovation needs to avoid crowding out the private sector,byrngromot
private investment and risk sharing.

B. An overview of entrepreneurship and innovation in Bulgaria

2.32. In Bulgaria, as in the other European Member States, SMEs are of structural importance for the
economy and are a key driver of economic growth. There westalaof 365,484 SMEs in Bulgaria in

2011, which is 0.2% fewer as compared to 2010. For the periodZa8the number of enterprises
increased by just over 27,000 (10%).The Bulgarian enterprise sector is dominated by microenterprises
with fewer than 1@&mployees; these enterprises accounted for 91 percent of companies and employed 29
percent of the workforce in the years 2180 Box 2.1).75.5% employees in the auwy work for an

SME (defined by the EU as companies with fewer than 250 workers).

2.33. A study commissioned under the Seventh Framework prégfaomd that SMEs contribute 37.8
percent of total value added in the economy, and 31 percent in GDP. It aldatiatimicroenterprises

spend the least on R&D and create the lowest levels of value added. While the high level of firm entry
between 2004 and 2009 (7.09 new firms created per 1000 working adults, compared to the EU average of
4.86) could be an indicatioof dynamic entrepreneurship, the indicators on firm behavior reveal that
Bulgarian SMEs are engaging in innovative activities at a much lower level than those in the rest of
Europe Figure 23).

2.34. The sectoral distribution of SMEsshowsclearly a marked concentration of enterprises mainly in
the retail trade sector. In the R&D field, where labor productivity stands closest to the average levels of
labor productivity in the EU, the number of SMEs is three times smaller than thatin countries such as
Slovakia, Hungary, Austria and Denmark, where the size of the workforce is comparable to that in
Bulgaria.

Box 2.1: SMEs and ECommerce State in Bulgaria

According to the Digital Agenda Scoreboard for Bulgaria, the proportion of enterprise turnover-dmmerce
is very | ow. The Digital Agenda for E dlineo Figeré below
presents limited data on the partidipa of SMEs buying and selling dime for 2012, and otine selling by
Bulgarian SMEs (5.6%) appears to be in its infancy.

%European Commission (2018MEs andstakh ol der s6 needs, reqguirements and
research & innvation activities in Bulgariagdited by Todor Yalamov et al. MAPEER SME Project
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According to the Euromonitor International country repc
although mosbnline customers have their favorite onli
shopping outlets, there is no established Ileader
Bulgarian ecommerce. However, online payment syste
have entered the Bulgarian market in the recent years
Epay.bg, eBG, PayPal among others), leadingan
increase in domestic online transactiths

Il It is likely that the limited participation of SMEs i
Bulgarian ecommerce is the consequence of sew
interacting factors, including perceived lack of trust
citizens in online commercial transaxts, and the limitec
computer skills and broadband penetration in r
areas.Demand for-eommerce services is constrained
thelack of trust, underdeveloped digital infrastructure
low broadband penetrationin rural area high levels of citizens.dsecebroadband coverage and digital liter.
would open up a rural market allowing users and micro enterprises from rural areas to access the pro
services that otherwise arenét avail abl e .ocatdiocrural
areas to increase their product and service offering in domestic urban markets and abroad.

Source:

[1] http://www.ecc.bg/populaconsumettopics/9/eshopping.htm

[2] Ognyanov, V. and Veneta Donova. Chea®dmme rocne Bad lglaad
Research Ltd., London, 2011.

[ 3] Eur omoni tlort e rnnteetr nRaet ti adviayg20h3gi i n Bul gari ao,

[ 4] Boston Consculntniencgt eGr owopr | dit Thtehe i nternet economy

Figure:SMEs ine-Commerce

Sabichin

M selling online

M buying online

Source European Commission.

Innovative Capacity of Bulgarian firms

2.35. SMEs face a number of obstacles to becoming innovative that negatively impact their potential
for growth and, in many cases, their survival. A core objective of the Smart Specialization Strategy must
therefore be to address these obstacles, to enablecmglhnies with little impact on the economy to
become highmpactinnovators that actively develop new products and processes.

Figure 2.1: Bulgarian Firms: Structure Figure 2.1: Bulgarian Firms: Employment by Size

Number of firms by firm size 2008-2010
(non-financial enterprises)

793% 0%

EUp to 9 employees ®W10-49 employees

50- 249 employees m 250+ employees

# of employees by size 2008-2010
(non-financial enterprises)

EUpto9 employees m10-49 employees

50- 249 employees ® 250+ employees

Source:National Statistical Institutef Bulgaria

Source:National Statistical Institute of Bulgaria
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2.36. While the innovative capacity of Bulgarian firms has improved relative to the EU since the
Operational Program Competitiveness was launched in 2007, following EU accession, theimrerall

is still one of significant undeachievement. Bulgarian firms spent 0.3 percent of GDP on R&D,
compared to 1.23 percent for all EU firfhsn 20072011; they ranked 71out of 139 countries in
productivity’®; and were 98in business sophisticaticand innovation. Government support in the form
of R&D spending during this period was only 0.29 percent thimls less than the ER7 average of
0.76 percent.The World Economic Forum Global Competitiveness report2Z2dB2placed Bulgaria
125"out of 144 countries in firmevel technology absorption (see Figure 2.8). Private R&D spefiding

the lack of i® has a particularly strong effect on innovation. Studieave shown that the propensity of
Bulgarian firms to innovate is positively and significgntbrrelated withtheir R&D spending and related
investments in technological infrastructure; and that their output increases with their innovation efforts,
whether or not the firm is new to the market.

Table 2.1: Bul garian firmsé innovat 20 avergge ROOBOlImance r el at
2007 2011
Business R&D expenditures 9.4% 24.4%
Public R&D expenditures 58.5% | 39.5%
SourceEC I nnovation Union Scoreboard 2011; aut hor

%European Commission (2012).Innovation Union Scoreboard 2011 Publication Office Biibgean Union, 2012.Retrieved

fromhttp://ec.europa.eu/enterprise/policies/innovation/files?2idos1_en.pdf

%Based on wwvec.europa.eelrostat

$"World Bank (2012)Going for Smart Growth: How to Make Research and Innovation Work for Bulgaria. Report B&B62
Washington DG Stoevsky, G. (April 201)1 Innovation and Economic Performance of Bulgarian Companies: the International
Competition Effectynamics of Socizconomic System¥pl.2, Number 2: 26&83.
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Figure 2.4: Technology Scorecard (selected indicators) for Bulgaria

Source:WEF Competitiveness Report 202213
Note:Ranking 1 best, 144 worst.

2.37. The low technological content of Bulgarian exports is a strong indicator of the dgarth
innovative activity in the private sector.A large share of exports consists of regaertgve goods (olil

and petroleum products, metal products, cereals) and-ilalemisive goods (garments, furniture). The
latter, in particular, are characterizegl Iow innovation, leading to strong price competition from lower

cost countries and a declining market share for Bulgarian exports in several top industries (apparel, iron
and steel). I n general, Bul gar i aorsl dedxsp oar vt e rbaagsek elt
technological sophistication. While Bulgaria still has a strong competitive advantage in mature fesource
intensive industries (oil and petroleum products, cereals, minerals) that havestablished
technological processes, Bulgargan benefit from adaptation innovation in such industries by having
stronger linkages with global innovation chain. In addition advances in computer science and engineering
could be harnessed towards developing new commercial competencies in theda #redenger term,
prospects for increasing export growth lie in industries with higher technological content
(pharmaceuticals, chemicals), which depend on reliable funding for R&D.

Figure 2.6: High-Tech Manufacturing Exports (% of Figure 2.7: Evolution of EXPY
total)

Source:World Development Indicators SourceeAut horsdé calcul ations,
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