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INTRODUCTION  

BACKGROUND INFORMATION 
This report is the result of the implementation of assignment "Development of 

technology roadmaps for the thematic areas, identified in the Innovation Strategy for 
Smart Specialization", commissioned by the Ministry of Economy in a public tender. 
The report presents the results in the form of analysis and technology roadmaps for 
the thematic areas, as defined in Innovation Strategy for Smart Specialization of the 
Republic of Bulgaria 2014-2020 that are based on it. 

The Innovation Strategy for Smart Specialization of the Republic of Bulgaria 
2014-20201 [ISSS] defines the vision of the Bulgarian state for promotion of 
innovations and smart specialization of the Bulgarian economy – By 2020 Bulgaria 
must make a qualitative leap in its innovation performance at EU level to tackle public 
challenges in the field of demography (reverse brain drain and youth 
entrepreneurship), sustainable development, intellectual capital and the nation's 
health. 

The strategic objective of ISSS is by 2020 for Bulgaria to pass from the group 
of "modest innovators"2 to the group of "moderate innovators". It shall be achieved 
through two operational objectives: 

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

− objective 2: Support for accelerated absorption of technologies, methods and 
others. Improving resource efficiency and application of ICT in enterprises from 
all industries. 

ISSS is developed at the national level and defines four thematic areas of 
intelligent specialization, including allocation among the six regions:  

1) Mechatronics and clean technologies;  

2) Informatics and ICT;  

3) Healthy life industry and biotechnologies;  

4) New technologies in creative and recreational industries. 

The policy for achieving the set objectives is to promote: 

− innovations, research and development of human capital; 
− investments in high-tech areas where Bulgaria has traditions, experts and 

has built up successful competitive power on the international market; 
− export-oriented industries. 

This contracting implements activities from the ISSS Action Plan, related to the 
elaboration of technology roadmaps, specifying for each thematic area the 
technological and product niches of growth potential. 

                                           
1 Adopted with Decision № 857 of the Council of Ministers from 3 November 2015  
2 According to the definitions, used by the European Innovation Scoreboard, 
http://ec.europa.eu/growth/industry/innovation/facts-figures/scoreboards_bg. 

http://ec.europa.eu/growth/industry/innovation/facts-figures/scoreboards_bg
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The technology roadmaps [TRM] are a specific management instrument for 
planning of measures toward new products or processes, or newly emerged 
technologies3. The TRM design methodology builds on the sequencing of the 
measures for achievement of the short-, mid- and long-term objectives related to 
design, development and introduction of specific technological solutions. TRM ensure 
correspondence between the investments in technologies and the development of 
new capabilities targeted at the future needs of the market. A key component of the 
TRM is a system of indicators and control points that allows monitoring of progress 
toward the objectives.  

TRM for the thematic areas defined in ISSS were designed on the basis of a 
methodology, adapted to the purposes of this assignment.  

TRM for the thematic areas defined in ISSS are essentially plans for 
development and/or enforcement of new technological solutions, providing the 
opportunity for production and/or offering of new products and/or services in the 
respective thematic area. The general objectives of TRM are to:  

− generate consensus on the development, acquisition and/or introduction 
of new technologies and technological solutions boosting dynamic 
development in the thematic area; 

− provide a mechanism for identification and supporting the development 
of technologies with development potential in the respective thematic 
area; 

− design a framework for coordination of technology development in the 
thematic area. 

TRM for the thematic areas defined in ISSS have the following structure: key 
features of the thematic area – global trends, situation in Bulgaria and main 
challenges; vision for development of technologies based on the current status and 
the trends in the respective thematic area; policy objectives for promotion of 
technological development in the thematic area; measures for promotion of 
technological development; progress indicators for the achievement of the set 
objectives.  

The necessary financial resources for implementation of the measures and a 
system for monitoring and evaluation of the implementation are jointly presented for 
the four TRM. 

The effectiveness of the approach based on the technological roadmaps concept 
as a tool of focusing the policy for innovation and smart specialization is closely 
related to encouraging the entrepreneurs, in particular in the business sector to 
develop their own technology roadmaps as an instrument of planning the technology 
development at company level.  

                                           
3 Garcia, M.L. and Bray, O.H. (1997). Fundamentals of Technology Road-mapping. Strategic Business 
Development, Department Sandia National Laboratories. 
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METHODOLOGICAL FRAMEWORK  

The Technology Roadmap as a management tool  
The development of technology roadmaps for the thematic areas defined in 

ISSS envisages methodological specification of the scope and content of the TRM, 
taken the fact that this approach is a novelty in the Bulgarian administrative practice. 

The technology roadmaps [TRM] or roadmaps for technology development are 
a specific management tool for planning of measures for new products or processes, 
or for newly emerging technologies4.  

The TRM approach was developed by MOTOROLA in the 1970s5 to align the 
development of products with the respective supporting technologies. Factors 
justifying the applicability of the tools in corporate planning are the search for 
increased competitiveness and the development of management mechanisms. The 
dynamics of technology development determines the development of this approach 
through the inclusion of various aspects and levels of planning. The TRM method is 
mostly used by the companies in high-tech sectors of the economy.  

In the past years TRM have proved to be an effective tool for solving 
strategically complicated problems related to technology development at the 
national, regional and global level, used by the public institutions. The European 
Commission (EC) supports actively the use of the TRM approach in various priority 
fields such as mechatronics, ICT, biotechnologies, energy technologies etc. through 
framework programmes for research, technology development and demonstration 
activities. For the International Energy Agency (IEA)6 TRM are an established 
practice. IEA has developed more than 20 global TRM for various energy 
technologies7 for low-carbon economy. TRM are used as tool for strategic 
management of technologies at state level as well (in USA, Canada, Japan, Republic 
of Korea8 etc.).  

The TRM development process usually involves series of discussions with the 
stakeholders in a specific sector of the economy, aiming to identify the present and 
future challenges to the industry, the new market requirements, technological 
omissions and research project that would boost competitiveness in the sector. There 
are two basic approaches to this process: 

− "top-down" – the public authorities, with the help of independent experts and 
based on in-depth analyses identify key sectors with potential to contribute to 
the growth, export, added value, employment and innovation intensity in the 
national/regional context; 

− decentralized "bottom-up" – the initiative comes from a 
given/economic/sector (new or having high potential) that self-identifies and 
expresses an interest in undergoing the process searching the support of the 
public authorities at the national/regional/local level.  

                                           
4 Garcia, M.L. and Bray, O.H. (1997). Fundamentals of Technology Road-mapping. Strategic Business 
Development, Department Sandia National Laboratories. 
5 Willyard, Charles H. and Cheryl W. McClees (1987), Motorola’s Technology Roadmap Process, Research 
Management, Sept.-Oct. 1987, pp. 13-19. 
6 International Energy Agency, IEA, http://www.iea.org. 
7 https://www.iea.org/roadmaps/  
8 National Technology Roadmap (NTRM) in Korea, 2003, http://www.nistep.go.jp/IC/ic030227/pdf/s5-
1.pdf  

http://www.iea.org/
https://www.iea.org/roadmaps/
http://www.nistep.go.jp/IC/ic030227/pdf/s5-1.pdf
http://www.nistep.go.jp/IC/ic030227/pdf/s5-1.pdf


9 

The success of the two approaches is closely linked to the active involvement 
of the stakeholders and the role of the public authorities is restricted to their bringing 
together, the formulation of policy guidelines and the transformation of the ideas [for 
technology development] into programmes, initiatives, financial instruments 
reflecting the current and future needs of the companies in the sector. 

Thus the TRM help to reach a consensus with the stakeholders on the direction 
of technology development – priorities for development and introduction of new 
technologies, strategic and legislative concepts, investment needs. The effective use 
of TRM is related with the capacity of the main participants in the process and 
especially with the management maturity of the economic operators – long-term 
planning practices and models, including planning of technology development. The 
process provides the opportunity for using up-to-date and complete information on 
the status of used technologies and the intentions for their development in planning. 

For Bulgaria the World Bank recommends the use TRM as an instrument of 
overcoming "the fragmented process of policy development in the field of research, 
human capital formation, technology development and business innovations, which 
makes Bulgaria ill prepared for handling omissions in coordination" and of providing 
opportunities for "stakeholder cooperation for the development of common objectives 
in the field of innovations." The inclusion of the stakeholders in the process is the 
foundation of securing lasting cooperation that facilitates the implementation of TRM 
and the achievement of the objectives, including in the long run. 

TRM can make a solid analytical basis for formulation of national and sectoral 
policies and for improved planning at company level in the development/ acquisition/ 
introduction of new technologies and technology solutions. Based on the TRM concept 
roadmaps can be designed of national or sectoral scope for an individual business 
sector and for the development of management technologies, for instance in the field 
of e-government, e-justice, e-health etc.  

From a methodological perspective TRM should be considered a part of the 
broader concept for development and implementation of "roadmaps" as an 
instrument of structured planning of specific measures or actions in short-, mid- 
and/or long-term. In the practice of the Bulgarian administration the development of 
"roadmaps" is an established approach for specifying activities in implementation of 
programme and strategic documents9. Parallel with the term "roadmap", other 
terms are also used for designating operational documents10 related to the 
planning processes in the public administration - "action plan", "implementation plan" 
etc. In this context it should be pointed out that TRM is essentially different from the 
"roadmap" as a management tool, since it focuses on specific technology aspects 
related to development / acquisition / introduction of new technologies and 
technology solutions as a basis for development of new products and/or services 
according to the market needs. 

                                           
9 Roadmap for implementation of the Updated Strategy for continuous reforms in the judiciary, adopted 
with Decision № 299 from 22 April 2016 of the Council of Ministers; Roadmap for implementation of the 
Strategy for Electronic Government in the Republic of Bulgaria for the period 2016-2020, adopted with 
Decision № 245 from 5 April 2016 of the Council of Ministers; National Roadmap for Research 
Infrastructure, adopted with Decision № 692 of the Council of Ministers on 21 September 2010; updated 
with Decision № 569 from 31 July 2014 of the Council of Ministers etc.  
10 Operational documents – define the ways of implementing a certain policy or policies, Concept for 
programming the development of the Republic of Bulgaria, adopted by the Development Council with the 
Council of Ministers, 
http://saveti.government.bg/c/document_library/get_file?p_l_id=36157&folderId=50847&name=DLFE-
1329.pdf  

http://saveti.government.bg/c/document_library/get_file?p_l_id=36157&folderId=50847&name=DLFE-1329.pdf
http://saveti.government.bg/c/document_library/get_file?p_l_id=36157&folderId=50847&name=DLFE-1329.pdf
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The TRM approach has a variety of applications determined by the respective 
purpose, scope, content and objectives. As stated by Phaal ,

11 depending on the 
content 8 types of "roadmaps" can be designated: 

− planning of products: this is the most widely used TRM – in this case 
the different product generations are bound with the necessary 
technologies for their development; 

− planning of services/capabilities: the focus is on how the technologies 
promote the company development of capabilities for service provision; 

− strategic planning: this type of TRM determines on a strategical level 
the technology options offered by the trends in the business and on the 
market; 

− long-term [technology] planning: used for planning the technology 
development on sectoral or national level and can act as a radar for the 
organization to identify new cutting-edge technologies and markets that 
disrupt the familiar models; 

− planning of skills and knowledge: enable the company to compare the 
technological capabilities and knowledge to the business objectives; 

− project planning: organizes various activities in projects, for instance 
research project with technology development.  

− planning of processes: this type of TRM allows for knowledge 
management in a way that focuses it on a specific company field and the 
respective technology level; 

− integrated planning: this type of TRM helps build a vision of technology 
integration and development, and the way they combine with products 
and systems for creation of new technologies. 

The current development of approaches for TRM design is towards innovation 
roadmaps12. 

                                           
11 Robert Phaal, Clare J.P. Farrukh, David R. Probert; Technology road-mapping—A planning framework 
for evolution and revolution; Department of Engineering, University of Cambridge, Mill Lane, Cambridge, 
CB2 1RX, UK Received 9 May 2003; received in revised form 20 May 2003. 
12 Dr. Totti Könnölä (2007), Innovation Roadmap: Exploring Alternative Futures of Industrial Renewal, 
Institute of Prospective Technology Studies 
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Figure 1: Basic model of technology roadmap – ensuring correspondence between the 
development of technologies, products and services, and the business strategy 

 
 

Figure 2: Technology roadmap model for long-term [technology] planning 
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Figure 3: Technology roadmap model for planning of products 

 
Usually TRM include graphic visualization of previous, present and future status 

of the technologies, connected with "links" (causal or time relations), demonstrating 
the nature, speed and direction of potential technology developments from or toward 
such status. In this way TRM facilitate development forecasts and the scheduling of 
events in time. 

General methodological approach 
The aim of the TRM thematic areas defined in the ISSS is to specify the 

technology and product niches with growth potential. The design of TRM should be 
based on a "snapshot" of the innovation potential in the thematic areas13. The model 
is defined by the set objectives, the scope, content and key propositions defined in 
the ISSS and by the available information that was used by the ISSS. 

The general objectives of ISSS are: 

− reaching consensus on the development, acquisition and/or introduction 
of new technologies and technology solutions, securing dynamic 
development in the thematic area; 

− providing a mechanism for identification and support of the development 
of technologies, identified as having potential in the respective thematic 
area; 

− framework for coordination of the technology development in the thematic 
area. 

                                           
13 This activity was envisaged in the Action Plan of ISSS, but has not been implemented yet. 
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The scope of TRM are the thematic areas defined in the ISSS: 

− Mechatronics and clean technologies;  

− Informatics and ICT;  

− Healthy life industry and biotechnologies;  

− New technologies in creative and recreational industries. 

Figure 4. Thematic areas for smart specialization 

 
Source: ISSS 

The thematic areas are defined on the basis of a series of analyses for 
establishing the existing potential and the future opportunities for the country’s smart 
specialization. 

Each thematic area has sectoral specification (per CEA), but there is no sectoral 
differentiation between the thematic areas – one or more economic sectors are 
included in more than one thematic area. This approach makes the measuring of the 
main indicators in a thematic area difficult.  
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content of TRM should be defined in the course of the implementation and should 
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− Introductory part – establishes the existence of a critical mass of 
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developed business plans), management capacity, scope and limits of the 
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biotechnologies, modern (improved) materials and modern production 
technologies ("inter-sector" FET); the product identification should derive 
from its general demand, agreed with all stakeholders. 

When the TRM content is defined, minimum requirements should be 
identified (reliability, costs etc.), shaping the overall TRM framework.  

The key considerations defined in ISSS refer to the promotion of innovations in 
view of smart [technology, product, territorial] specialization in the defined thematic 
areas that have the necessary potential or conditions [infrastructure, technology, 
financial etc.] for generating high [above the average for the economy] growth. The 
end target of the process is the market introduction of innovations and sustainable 
positioning as a market leader. Achieving this goal necessitates certain prior 
conditions like new knowledge, technology readiness, management skills. ISSS 
envisages measures that promote the development and/or introduction of: 

− New technologies (process innovation); 
− New products (product innovations); 
− New organization methods (organizational innovations); 
− New marketing methods (marketing innovations). 

Defining the character of the innovation:  

− World novelty; 
− EU novelty; 
− Novelty for Bulgaria; 
− Novelty for the sector; 
− Novelty for the company. 

A key factor for determining the innovation potential is the definition of the 
technology readiness level of the innovation. The EC uses a special methodology 
for definition of the Technology readiness level [TRL] in its decision making on 
granting support to small and medium enterprises (SME) through the SME 
Instrument14 in Horizon 202015, where innovations with technology readiness level 
of at least TRL 6 are supported. In the Bulgarian practice the use of the technology 
readiness level indicator is limited16. 

The TRM methodology is grounded in ensuring consistency in the 
implementation of measures for achieving the short-, mid- and long-term objectives 
for design, development and introduction of specific technology solutions. TRM 
ensure agreement between the investments in technologies and the development of 
new capabilities, targeting the new market needs. A key element of TRM is the system 
of indicators and control points, allowing monitoring of the progress in achieving the 
set objectives.  

The process of TRM design includes the following main stages: 

− research and analysis of the current status and needs; 
− defining "technology benchmarks"; 
− defining indicative products/services; 
− structuring of the TRM. 

                                           
14 https://ec.europa.eu/programmes/horizon2020/en/h2020-section/sme-instrument 
15 EU Framework Program for Research and Innovation – 
https://ec.europa.eu/programmes/horizon2020/en/what-horizon-2020 
16 In one of the procedures of OP "Innovations and Competitiveness" – BG 16RFOP002-1.002 "Support 
for development of innovations by start-ups" the evaluation indicators registered the technical readiness 
level, setting the minimum threshold at TRL3. 

https://ec.europa.eu/programmes/horizon2020/en/h2020-section/sme-instrument
https://ec.europa.eu/programmes/horizon2020/en/what-horizon-2020
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Figure 5: Technology Roadmap development process 

 
− Stage 1: Research and analysis of the current status and needs 

Stage 1 defines the scope of research – in this case the thematic areas, defined 
in ISSS; analyses the information, used as a basis for formulation of the ISSS 
objectives and their specific dimension of each thematic area, in order to establish 
the presence of critical mass for technology development (for instance marketing, 
R&D, business units with developed business plans), management capacity, scope 
and limits of the technology roadmap; definition of problems that can be solved with 
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The definition of the status of technology development in each thematic area is 
a condition for determining progress indicators for the implementation of the set 
objectives.  
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planned innovation products. This problem can be overcome effectively by 
encouraging the inclusion of stakeholders and through dissemination of information 
on the results of publicly funded research. The technology readiness level (TRL) 
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− Which existing products/services can be improved in the future as a result 
of technology development; 

− What opportunities exist for production of new products/services as a 
result of technology development; 

− What are the market expectations to the products/services – forecast 
analysis of existing expectations related to radical/disruptive innovations 
in products/services. 

When composing the indicative list of products/services it should be kept in 
mind that products can be consolidated or separated to form various categories.  

− Stage 4: Structuring of TRM  

TRM define the process of development/acquisition/introduction of the most 
appropriate technologies that will enable the achievement of set objectives, also 
accounting of the time necessary. Therefore consideration should be taken of:  

− The current technologies in the thematic area, included or serving as a 
basis for other products, or which are part of previous innovation plans; 

− Technologies in the process of development or whose development is 
pending in the mid- or long-term perspective; 

− Technologies that can be developed/delivered by external technology 
suppliers. 

The development dynamics and the life cycle of the technologies are 
determining factors. The market trends and the consumer needs are particularly 
dynamic, which could have a significant impact on the development of the respective 
technologies.  

It is essential that technologies could develop jointly or separately in time in 
order to generate various streams of technology development. 

Where possible, TRM should ensure synchronization between the technologies 
and the indicative products/services by:  

− Defining the link between them; 

− Defining the time for development of the technologies until the planned 
moment of market launching of the product/service. 

The purpose of this synchronization is to determine how the technologies will 
develop the product/service functions in a way that satisfies specific future client 
needs. Usually TRM include graphic visualization of previous, current and future 
technology status, connected with "links" (causal or time relations) showing the 
nature, speed and direction of the technology development from or to the respective 
status. TRM is subject to review and updating based on achievement, development 
trends and market changes. 

The essential part of TRM includes the following interrelated components: 

− Technology development vision for the thematic area, defining objectives, 
development scenarios and limitations; 

− Technology development priorities for the thematic area; 

− Activities and key indicators framework. 
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Figure 6: Structure of the essential part of a TRM  

 
The necessary financial resources for the implementation of measures targeting 

achievement of the set objectives are jointly presented for the four TRM because the 
available information does not allow for effective allocation of resources among the 
thematic areas.  

The applied approach is to make the TRM monitoring and evaluation system a 
part of the ISSS monitoring and evaluation system. 

LIMITATIONS  
TRM are a new management instrument in the Bulgarian practice. Therefore it 

should be taken into consideration that these TRM are based on a synthesis of the 
available information, used for the drafting of the ISSS and on current statistics. The 
thematic areas are sector-specific (according to CEA), but there is no sector 
differentiation between them – one or more economic sectors are included in one 
thematic area. This makes the measuring of the main indicators within the thematic 
area difficult.  

The specification for this assignment did not envisage collection of quantitative 
data for measuring the capacity of the economic operators. The presence of a critical 
mass of technology development potential was assessed on the basis of data from 
ISSS and the conducted ad hoc interviews with some of the organizations, 
representing the stakeholders.  

Sufficient information on the technology status in the thematic areas and on 
current projects for development/introduction of specific new technologies and 
technology solutions is not available. Therefore we have opted for technology classes. 
The limited use of the technology readiness level indicator makes the specifying of 
measures for development of specific technologies, for which public funds have 
already been granted, impossible. The link between technologies and 
products/services has been established on a theoretical level. 

The open nature of the TRM enables the overcoming of those limitations in the 
course of discussing the TRM for the thematic areas, defined in the ISSS. Since the 
ISSS does not define the place of RTM in the planning and implementation system, 
we propose development of the method with a focus on a decentralized approach of 
the TRM application. 
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PART ONE: 
ANALYSIS OF THE ENVIRONMENT  

The purpose of this analysis of the public environment is to introduce the 
existing framework for development of innovations and technologies in Bulgaria –the 
strategic and programme documents defining the long-term policy commitment of 
the country and the current situation and the requirements of the active normative 
arrangements – laws, ordinance and other rules, defining the structure and content 
of the technology roadmaps for the thematic areas, identified in the ISSS. The 
analysis of the public environment also includes information about the trends that 
could lead to changes in the normative environment. 

The analysis of the public environment will serve for evaluating the status of 
the normative and strategic framework and the existing formal and informal rules 
and practices, directly influencing the development of the potential of innovations, 
production and technologies in the examined thematic areas. On the policy level it 
will assist the formulation of proposals for improving the environment and removing 
the obstacles, if any. 

STRATEGIC FRAMEWORK OF THE POLICY FOR SMART SPECIALIZATION  
The analyses are categorical that the public environment has special 

significance for the realization of the nation’s innovative potential. Therefore in order 
to identify those elements of the public environment whose modification can 
contribute to an improved innovation climate, we made a review of strategic and 
normative documents according to a list, agreed with the Contracting Authority. The 
analysis takes account of the opinions of the Court of Audit17, as well as the expert 
conclusions of the EC, expressed in the Independent Expert Evaluation of the 
Bulgarian Research and Innovation System. The Strategic Framework for 
development of innovations, production and technologies in a broad context is shaped 
by the following documents: 

− Innovation Strategy for Smart Specialization of the Republic of Bulgaria 2014-
2020; 

− National Development Programme "BULGARIA 2020"; 

− National Reform Programme, as updated in 2015; 

− National Strategy for Development of Research, 2020 and draft update of the 
National Strategy for Development of Research 2025; 

− National Concept of Spatial Development for the period 2013-2025; 

− National Strategy for Regional Development (NSRD) for the period 2012-2022; 

− Regional Development Plans for 2014-2020. 

                                           
17 Audit Report № 0300202315 "Contribution of Horizon 2020 for achieving the goals of the NRP Bulgaria 
2020 and the national strategic documents" for the period 01.01.2013 – 31.12.2015 
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The Innovation Strategy for Smart Specialization of the Republic of Bulgaria 
2014-2020 (ISSS)18 is an open strategic document, which is the result of a 
continuous consultative process, assisted by professional analytical work. It is based 
on a "entrepreneurial discovery process" of defining economic priorities in the 
framework of research and innovation activities for the purpose of creating a 
competitive advantage through development of the recognized strengths and aligning 
them with the needs of the industry. The goal is to respond to the new opportunities 
and the market changes, focusing investments in fields that secure increased added 
value to the economy and its competitiveness on the international markets. In its 
essence ISSS is a process that will continue throughout the programme period. 

ISSS was developed with consideration of using the European structural and 
investment funds’ support for development of research and innovation. In the 
programme period 2014-2020 the Regulation laying down common provisions on the 
European structural and investments funds19 (1303/2013) requires that the member 
states focus the support on ensuring significant contribution to the achievement of 
the Union goals in accordance with the specific needs of the regional and national 
development. The experience from the evaluation of the implementation in previous 
programme periods at EU level clearly shows that regardless of the need and desire 
to make certain investments, the absence of objective conditions for efficient use of 
the Union support is an obstacle to those investments and reduces their impact on 
the intended socio-economic cohesion and growth. Therefore, having defined 
11 thematic objectives where the investments will be concentrated, prior conditions 
were defined for each one of them, as well as a short and exhaustive set of objective 
criteria for their evaluation. This should guarantee the programming of the 
investments in accord with the objectives and higher probability of achievements.  

The funds’ support is distributed by thematic objectives and the respective 
investment priorities.  

The first thematic objective is: boosting the research activity, technology 
development and innovations; the Regulation defines the investment priorities for 
channelling the funding and the ex-ante conditionality's for each investment priority, 
and the implementation criteria. 

                                           
18 Adopted with Decision № 857 of the Council of Ministers from 3 November 2015  
19 Regulation (ЕС) № 1303/2013 of the European Parliament and of the Council of 17 December 2013 
laying down common provisions on the European Regional Development Fund, the European Social 
Fund, the Cohesion Fund, the European Agricultural Fund for Rural Development and the European 
Maritime and Fisheries Fund and laying down general provisions on the European Regional Development 
Fund, the European Social Fund, the Cohesion Fund, the European Agricultural Fund for Rural 
Development and the European Maritime and Fisheries Fund and repealing Council Regulation (ЕО) № 
1083/2006, OG L 347, 20.12.2013  
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NORMATIVE ARRANGEMENTS AND INSTITUTIONAL FRAMEWORK  
The analysis in this section takes into consideration and reviews the following 

normative and administrative documents, agreed with the Contracting Authority: 

− Investments Promotion Act; 

− Research Promotion Act; 

− CMD №116/12.05.2015 on the establishment of a Smart Specialization Council; 

− CMD №74/27.03.2015; 

− CMD № 411 from 19 May 2016 on the adoption of an action plan with measures, 
addressing the main problem areas, impeding the growth of investments, 
approved with Decision № 617 of the Council of Ministers on 12 August 2015; 

− Draft Innovations Act; 

− Order Р-70/19.03.2015 on the formation of an inter-ministerial working group 
for coordination of the measures for development of innovations, applied 
research and R&D of OPIC and OPSESG; 

− Order Р-70/19.03.2015 on the establishment of an Administrative Partnership 
Network; 

− Order РД 16-682/12.08.2015 on the establishment of a Regional Partnership 
Network; 

− Draft CMD, laying down the terms and conditions for determining the number 
of students and PhD students, admitted in the public higher education 
institutions and a List of priority professional specialization, and the respective 
report. 
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KEY INDICATORS  

Macroeconomic indicators  
Due to its open character, the national economy is part of the common market 

of the European Union and basically follows its trends in terms of growth and 
development. In the period 2004-2008 the increase in the GDP in Bulgaria was 
around 4 percentage points higher than the general EU value. In the period of 
economic and financial crisis the national economy, as a result of its links with the 
European markets, responded with a certain time lag.  

In the past three years (2013-2015) there has been a slight growth of the GDP 
of both the national and the European economy. It is, however, much lower than the 
pre-crisis period for Bulgaria, while the European economy is close to restoring its 
previous levels. 

Figure 7: GDP growth rate for Bulgaria and EU average (28 member states), with baseline 
the previous year for the period 2004-201520  

 
source: NSI, EUROSTAT, EC Directorate General "Economic and financial affairs"21 

In spite of the faster GDP growth rates than the EU average, the Bulgarian 
economy remains considerably less developed than the European. What is more, the 
growth rate of GDP per capita in the EU is faster than the country’s average, which 
leads to greater differences. Overcoming such substantial differences will only be 
possible with development of sectors and fields on the economy with high added 
value, high employment level and competitive advantages compared with the 
economies of the rest of the member states. 

                                           
20 Данните за 2015 г. са прогнозни 
21 Европейска комисия, Генерална дирекция „Икономически и финансови въпроси“, Европейски 
икономически прогнози – пролет 2012, 
http://ec.europa.eu/economy_finance/publications/european_economy 
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The economic sectors that correspond to the greatest extent to the thematic 
areas at the level of available data on the GDP values are: 

− Mining industry; processing industry; production and distribution of 
electric and thermal energy and gas fuels; water supply; sewerage 
services, waste management and recovery; 

− Production and dissemination of information and creative products; 
telecommunications; 

− Professional activities and research; administrative and supporting 
activities; 

− Culture, sport and entertainment; other activities; households as 
employers; undifferentiated activities of the households for production of 
goods and services for own use; activities of exterritorial organizations 
and services. 

Figure 8: GDP growth in Bulgaria – total and by economic activities for the period 2010-
201522 

 
source: NSI 

The Gross added value (GAV) of the economy is formed by three main 
sectors – agrarian, industrial and services and shows very significant differences in 
the share of each of those sectors. The leader is the service sector, whose share was 
67.6% in 2014; the share of the industry is under 1/3 and the smallest contribution 
comes from the agrarian sector – 5.3%. 

The defragmentation of the GAV as the main component of GDP in the main 
economic sectors – agrarian, industry and services – shows significant differences at 
the level of statistical regions. While the agrarian sector is relatively balanced and 
the production is provided relatively evenly across the six regions, with a slight 
domination of the South-Central region (due to its geographic location), in the other 
two sectors the misbalances are strongly expressed. The share of the South-Central 
Region in the agrarian sector is 21.2%, and the lowest scores belong to the South-
Eastern and South-Western regions – 15.5%. In the industry and services the share 

                                           
22 The 2015 data represent a forecast  
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of the South-Western region exceeds significantly that of the other regions and for 
the industry it is 32.7%, and for the services reaches 55.8%. The smallest share in 
both sectors belongs to the North-Western region with percentages 8.7% for the 
industry and 5.7% for the services respectively. 

Nearly half of the GDP and GAV of the economy are generated by the South-
Western region, while for the least developed North-Western region this value is only 
7.1%. This shows that, contrary to the expectations and the realized interventions, 
the territorial misbalance is deepening, which leads to internal migration of the 
population and increasingly negative demographic situation. 

Another important factor in addition to production is the employment of the 
workforce. The sectors, relevant to the thematic areas of the ISSS secure 30% of the 
employment at the most.  

Figure 9: Distribution of number of employed by sectors of economic activity and statistical 
regions 

 
source: NSI, 2014 

the distribution of the number of employed per regions is not balanced and is a 
function of the number of the population in the regions and the level of economic 
development. Therefore the South-Western region has the largest number of 
employed (1 218.71 thousand), which is 4 times higher than the North-Western 
region and 3,4 times than the North-Central region.  

The share of employed, distributed across the sectors, covered by the thematic 
areas, is not balanced by regions. The largest share of the employed in these sectors, 
slightly over 30%, are located in the South-Western region. In this sector there are 
the largest shares of persons employed in sector " Professional activities and 
research; administrative and supporting activities" – slightly over 10%, while in the 
remaining regions this share is under 5%, with the minimum exception of the North-
Eastern region. The distribution in sector "Production and dissemination of 
information and creative products; telecommunications " is similar: its share in the 
South-Western region is around 5%, while in the remaining regions it is under 1%. 
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Innovative enterprises  
NSI monitors the introduction of innovations in the enterprises and 

distinguishes between several innovation types. The monitoring is made every even 
year and the latest available data are for the year 2014, including enterprises with 
more than 10 employees. The proportion of innovative enterprises in Bulgaria in the 
last monitored period was 26.1% and indicates a negative trend compared with the 
previous period – a downfall of around 1%. In the period 2012-2014 the enterprises 
that introduced technology innovations were 17.1% (product and process), and 
16.3% introduced non-technology innovations (marketing and organizational). 

The share of innovative enterprises in the industry (sectors of the economic 
activities B, C, D, E of the CEA-2008) is 29.7% and is slightly higher than that of the 
enterprises in the services (sectors Н, J and К, and sections 46, 71, 72 and 73 of the 
CEA-2008) with 21.9%. The misbalance is much more expressed in terms of the 
technology innovations, while in terms of non-technology innovations it is practically 
absent. 

The introduction of innovations in the enterprises requires ample human, 
financial and material resources and therefore the big differences in the innovative 
enterprises according to their size.  

Figure 10: Distribution of innovative enterprises in Bulgaria by size of the enterprise 
(number of employees) and type of innovation, 2014 

 
source: NSI 

About 1/5 of the enterprises with number of employees between 10 and 49 
were defined as innovative, having introduced technology (13.1%) and non-
technology innovations (12.5%). The share of innovative enterprises with number of 
employees between 50 and 249 is 38.8%, and here the difference between the two 
innovation types is a little more expressed: technology innovations were introduced 
by 27.7%, and non-technology innovations 23.9%. 

Nearly 80% of the enterprises with more than 250 employees are innovative, 
demonstrating preferences to the non-technology innovations. Such innovations 
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were introduced in 57.5% of the large enterprises, while technology innovations were 
introduced in 46.4% of them. 

There is no clearly expressed trend of changes in the proportion of innovative 
enterprises in time, both in terms of innovation types and in terms of the size of the 
enterprise. 

Just 5.7% of the enterprises have launched new or improved products on the 
market – a little more in the industry sector (6.4%) than in the service sector, where 
the share is 4.9%. As regards the size of the enterprise, the observed differences are 
analogous: the proportion of large enterprises is 18.4% and of the small it is 4.4%. 

Figure 11: Share of innovative enterprises having launched new or improved products on 
the market of the total number of enterprises  

 
source: NSI 

The portions of the turnover, generated by new or improved products on both 
new markets and markets that are new for the enterprise only are not very large. 
The share of products new on the market is 2.2%, and the share of products new for 
the enterprise only is 2.6%. This ratio is slightly higher in the industry sector: 
products new on the market form 2.9%, while products new for the enterprise only 
is 3.7%. In the field of services the ratios are 1.6% and 1.5% respectively. From the 
perspective of the size of the enterprise the percentage of the turnover from new or 
improved products for the large enterprises is the biggest, but still in the range of 
3%. 
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Figure 12. Percentage of turnover from new or improved products, new for the market, from 
the total turnover of the enterprises  

 
source: NSI 

Relatively low levels were registered in terms of innovation cooperation – joint 
implementation of innovation projects with other organizations or enterprises. Such 
practices for 2014 were registered by less than a quarter 20.6%) of the innovative 
enterprises, in the industry sector this proportion is 18.3% and in the service sector 
it is 25.7%. In terms of the size of the enterprise the differences in the transitional 
indicators are analogous and for the small enterprises the respective shares are 
17.8%, for the medium they are 22.4%, and for the large 32.3%. 

Figure 13: Share of enterprises with innovation cooperation of the total number of 
enterprises with technology innovations  

 
source: NSI 
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Bulgaria is lagging behind the average EU values in most of the innovative 
sectors. The low innovation potential of the economy is one of the reasons for its 
slow recovery. This result was expected in view of the low levels of funding 
of research and innovation activities and to the weak links between 
education, research organizations and the business, i.e. insufficiently 
effective model of the "knowledge triangle”. In most sectors the difference 
between the productivity in Bulgaria and the EU average is between 5 and 10 times. 
It is a positive fact that some of the innovative sectors have a higher or 
average share of GAV– computer technologies, machine building, 
pharmaceutical industry. Another positive fact is the clearly expressed trend 
toward increased share of high-tech products in the export. 

According to the latest Global competitiveness report for 2015-2016 
Bulgaria ranks 54-th (among 140 countries), preserving its position from the 2015 
rank. The total competitiveness index has fallen from 4.4 to 4.3.  

Figure 14: Position and score of Bulgaria according to the Global competitiveness index  

 
source: Global competitiveness report  

In the "Technology readiness" factor (9th competitiveness column) Bulgaria 
occupies the 38th position, which is an improvement compared with the previous year 
(41st). This factor also includes indicators where Bulgaria occupies more advanced 
positions – "internet traffic" – 21st position, "access to broadband internet" – 35th 
position. The problems related to "Technology readiness" are due to the low levels of 
the indicators "technology absorption on company level" (85th), "direct foreign 
investments and technology transfer" (70th) and "access to the latest technologies" 
(73rd). 

In the "Innovations" factor (12th column) Bulgaria occupies steadily the last 
positions in the rank – 94th, which is a progress compared with 2015 when the country 
occupied the 105th position. There is also an improvement in the indices of all 
indicators, determining the value of factor "Innovations", with the exception of the 
indicators "procurement of contemporary technology products", where a downfall 

76 76
71

74

62
57

54 54

96

91 92 93 92

105 105
94

53
56

48
50

52
44

41
38

4.03 4.02
4.13

4.16 4.27
4.3

4.4
4.3

2.90 2.90 2.90 2.90
3.00

3.00
2.90

3.10

3.60 3.90
4.00

4.10

4.30

4.40

4.70

4.90

2.6

3.1

3.6

4.1

4.6

30

40

50

60

70

80

90

100

110

2008 2009 2010 2011 2012 2013 2014 2015

Global competitiveness index (position), left scale

Innovation (position), left scale

Technological readiness (position), left scale

Global competitiveness index (assessment), right scale

Innovation (evaluation), right scale

Technological readiness (evaluation), right scale



28 

was registered, and indicator "cooperation between universities and the industry in 
R&D" where no change was registered. 

According to the European Innovation Index23 in 2016 Bulgaria remained 
last among the EU member states, which defined it as a "modest" innovator. 
Nevertheless, Bulgaria remains the leader in its group in terms of growth in the 
innovation system. This is a condition for faster overtake and transition from the 
group of "modest" to the group of "moderate" innovators. 

Figure 15: Innovation development dynamic 2008-2015  

 
source: European Innovation Index 

The review of the economic and social environment shows that the 
recovery of the economy and increasing its competitiveness are directly 
dependent on the increased potential for generating new knowledge as a 
basic source and condition for enhanced innovations. 

                                           
23 European Innovation Scoreboard, http://ec.europa.eu/growth/industry/innovation/facts-
figures/scoreboards_bg 
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FINDINGS AND CONCLUSIONS 

− The strategic framework for development and promotion of research and 
innovation, outlined in the various and numerous national and regional strategic 
documents is not comprehensive and integrated, and that leads to frequent 
modifications aiming to synchronize the priorities, activities and interim 
indicators. At the same time a synchronization along a single indicator or 
priority in most of the cases means greater discrepancies along others. A 
holistic model of strategic and interinstitutional development framework for 
research as a source of new knowledge, and for utilizing this knowledge in 
support of innovations and entrepreneurship need to established. 

− ISSS outlines thematic areas from the perspective of the common macro and 
micro economic trends and conditions, but it does not, and hardly could register 
the actual status of the technologies, developed and applied, in the thematic 
areas at the national and regional level. The challenge before ISSS is how to 
initiate and implement measures, promoting technology planning at 
company level, innovating cooperation, sharing of technology innovations and 
building consultative capacity for provision of services to the companies, 
facilitating the realization of a technology innovations from a concept stage to 
a market product. 

− The thematic areas in ISSS are defined on the basis of 7 technology fields, 
each of them sector-specific (according to the CEA), but there is no sector 
differentiation between the technology fields – one or more economic sectors 
are included in a single technology field. During the transition from technology 
to thematic areas the problem aggravates because one thematic area can have 
elements of more than one technology field. This approach makes the 
measuring of the main indicators for the respective thematic area difficult, as 
well as the determining of a baseline value of the product, sales, export, 
employment etc. indicators. It necessitates collection of company-level 
information, which would be possible if the stakeholders are actively involved 
and the process of sharing is encouraged. 

− The external evaluations of the research and innovation system in Bulgaria 
show a reverse proportion of private-to-public investments compared 
with the successful European and world models. This conclusion can be found 
in the analytical part of the NSRF and in the EC recommendations to the 
National Reforms Programme. Nevertheless, in both the NSRF and the NRP the 
attention is focused on the public investments in research and very little 
attention is given to attracting private investments and achieving synergies 
between public and private investments. 

− The updated National Strategy for Development of Research (put to public 
discussion by MES) more attention has been given to the vision for development 
of the research and innovation system in Bulgaria as one of the measures, 
envisaging concentration of resources in the priority areas. Contrary to this part 
of the vision, the only change in the priority areas is the broadening of the 
scope with the inclusion new priority "Socio-economic development and 
management", which is not real focusing of the interventions. The document 
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does not address the problem of the transition from research and new 
knowledge to innovation and from there to a new market product, nor does it 
address the integration of NSDR and ISSS. No connection has been made 
between the fields of science and technologies24 and the thematic areas in view 
of promoting the creation of new knowledge in the scientific fields with the 
greatest importance for the development of the thematic areas. 

− The DESI index of digital technology penetration in the economy and society 
for 2016 placed Bulgaria into the cluster of "falling behind" countries. While 
Bulgaria belongs to this group it will be extremely difficult to achieve any 
progress in innovations and in the fields relying on the use of ICT and the 
common digital market. Significant improvement can be expected in: creating 
skills for use and development of digital services and products, user-targeted 
digital products and public services. 

− The Investments Promotion Act is defined by the independent analysts as 
favourable for the investors in at least three of the thematic areas of ISSS, but 
the legislator has excluded from its scope thematic area "New technologies in 
creative and recreational industries", which according to the EU reports is the 
field with the highest growth potential. The analysis does not identify any 
impediments to the achievement of the ISSS goals, neither does it identify any 
incentives, specifically targeted to the ISSS thematic areas. 

− There are no links or interrelations between procedures or results of the 
procedures for financing with public funds of research and planning of support 
for innovations; 

− The draft Innovations Act (2016) does not provide for any status, management 
bodies and action frameworks of the National Innovation Fund, although it uses 
it as an instrument of the innovation policy. 

− The analyses show that the targeted intervention of the operational programs 
2007-2013 in the less developed North-Western region did not reduce the 
territorial misbalances. The distribution of GDP per capital is not even at the 
level of the planning regions. Similar to the other key indicators the lowest 
value was generated in the North-Western region, and the difference between 
the highest and the lowest value is 2.4 times. 

− As a result of absent interim or final evaluations of the results of the innovation 
supporting procedures or the technology renovation procedures that also have 
a contribution to the building of innovation capacity of the enterprises, it is hard 
to make a conclusion on the contribution of the interventions of OPDCRB and 
their effectiveness or on their impact on the use of the potential for innovations 
and growth per thematic areas. 

                                           
24 Table 3.2. from the Frascati Manual 2002, OECD Publications Service (OECD Publication Service), 
www.oecd.org/sti/inno/frascatimanualproposedstandardpracticeforsurveysonresearchandexperimentalde
velopment6thedition.htm  

http://www.oecd.org/sti/inno/frascatimanualproposedstandardpracticeforsurveysonresearchandexperimentaldevelopment6thedition.htm
http://www.oecd.org/sti/inno/frascatimanualproposedstandardpracticeforsurveysonresearchandexperimentaldevelopment6thedition.htm
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− In the Bulgarian practice the use of the technology readiness level [TRL] 
indicator is limited. A key factor for determining the innovation potential is the 
definition of the technology readiness level of the innovation in decision 
making on granting support to small and medium enterprises (SME). 

− No national mechanism has been developed yet in line with the EC initiative 
"Seal of Excellence" for stimulating projects that were evaluated as having 
potential and were approved by the EC, but have not received financing due to 
budget restrictions. Because of the relatively small number of such projects 
from Bulgaria, it is recommendable that OPIC support them directly. A special 
operation can be designated for the purpose (without any application deadlines) 
that could support the projects, having received a "Seal of Excellence" by 
the EC. This approach can be developed by introducing "national seal of 
excellence" also in terms of projects included in the reserve lists of already 
announced procedures for priority support through the financial instruments of 
OPIC. 
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TECHNOLOGY ROADMAP FOR THEMATIC AREA  
"MECHATRONICS AND CLEAN TECHNOLOGIES" 

Characteristics of the thematic area  

Description 
Mechatronics has a long history and established traditions and has developed 

naturally as a result of market needs. During the years Bulgaria has accumulated 
national know-how and an image for many products. The sector has significant 
success even before 1989, when Bulgaria has some level of specialization within the 
Council for Mutual Economic Assistance.  

Renowned international investors such as and others, who have invested in 
important production enterprises. Later on FESTO, SCHNEIDER, ABB, EPIQ, 
LIEBHERR and MILARA INTERNATIONAL accomplished large production projects 
through direct investments. Today the interest of foreign investors to the sector 
continues. The traditions in vocational education favour the development of the 
sector. The orientation to export has always dominated and the solid potential of the 
sector is confirmed by the survey of AT Kearney (2011). 

Figure 16: Scope of thematic area "Mechatronics and clean technologies" 
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Global trends  
The technology trends examined in this section are identified on the basis of 

public analyses and publications from scientific and applied research conferences in 
the period 2015-2016, such as the International conference on mechatronics of IEEE 
in Nagoya25, Japan in 2015. The progress in the field of clean technologies is 
presented in the annual reports of numerous organizations like the World Energy 
Council26, REN21 – the global network of stakeholders developing policies for RES 
and many others27.  

The main types of mechatronic technologies where intensive theoretical 
research and modelling is expected in the next few years are: 

− Mechatronic systems, robotics, mechatronics and robotics, 

− Running control, management theory, 

− Haptic technologies interacting with the user through touching, sensor 
technologies. 

Specific technology developments that would lead to products in the 
mechatronics sphere are expected in: 

− Smart material systems, modelling, control and applications, for instance 
for driving systems; 

− Innovative management of the running of electric vehicles (automobiles, 
motorcycles, bicycles, airplanes etc.) and sustainable mobility; 

− Electric machines and automobiles application devices; 

− Walking robotic systems – two-leg and many-leg robots, a combination of 
legs and wheels, various systems modelling the walking movement; 

− Mechatronics of medical rehabilitation or facilitating physically difficult 
(work) activities; 

− Innovative control technologies, applicable to mechanic systems;  

− Haptic technologies for assisting people in their daily routine; 

− Broad application of personal robots, assisting various human activities  

− Network-based control systems and their applications – effective 
management of tele- and internet connection and emerging time lags; 

− Smart precise movement control in mechatronic systems; 

− Innovative technologies for nano systems control, for example servo 
systems. 

A challenge and opportunity in the mechatronic field is the development of 
Internet of things. The opinion of lead experts is that those concepts and technologies 
are not contradictory, but completing. Many of the smart components related to the 
Internet of things will be essentially mechatronic. The development of Internet of 

                                           
25 IEEE International Conference on Mechatronics 2015 
http://sites.ieee.org/icm2015/files/2015/03/ICM2015_Conference_Booklet.pdf  
26 World Energy Perspective, Energy Efficiency Technologies 
https://www.worldenergy.org/publications/2014/world-energy-perspective-energy-efficiency-
technologies/  
27 Renewables 2016 Global Status Report http://www.ren21.net/status-of-renewables/global-status-
report/  

http://sites.ieee.org/icm2015/files/2015/03/ICM2015_Conference_Booklet.pdf
https://www.worldenergy.org/publications/2014/world-energy-perspective-energy-efficiency-technologies/
https://www.worldenergy.org/publications/2014/world-energy-perspective-energy-efficiency-technologies/
http://www.ren21.net/status-of-renewables/global-status-report/
http://www.ren21.net/status-of-renewables/global-status-report/
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things forces engineers, designers and researchers to study the ways mechatronic 
systems and components are perceived, designed and produced. This enables them 
to find answers to new questions like data security, machine ethics, human-machine 
interface etc.28 

One of the most important factors contributing to the climate change today is 
the world population growth – it already exceeds 7 billion. The three main 
components of consumption with the greatest impact are transport, buildings and 
energy production. The clean technologies address each of these aspects, where the 
main trends are: 

− Increased use of clean technologies in automobile and public transport, 
for instance a new generation of cheaper, better and smaller batteries is 
expected to change the sector entirely. 

− "green" and "smart" buildings and sustainable construction practices will 
be used more and more in the industry – the expert assessment is that 
around 40% of the world energy production is consumed by buildings 
only, which is equal to some 30% of the global carbon emissions; 60% of 
those emissions derive from heating, cooling and lighting; it is expected 
that the use of "green" and "smart" technologies in buildings will reduce 
the energy consumption by 20% to 40%. 

− Currently the world adds capacity for RES every year from the aggregate 
increase in the capacity of coal, natural gas and oil29; the investments in 
wind energy started producing returns and the use of photovoltaic energy 
and distributed generation in developing countries is increasing; 
companies, cities and whole countries opt for RES as a main energy 
source; governments finance the development of clean energy 
technologies; 

− The energy effectiveness is in its peak, outstripping solar technologies and 
bio-fuels; 

− In 2013 only 5 extraordinary achievements were made in the field of clean 
technologies – Portugal started using clean energy, the installed solar 
capacity in the world exceeded 100 GW, the 100 thousandth car was sold 
in the USA, half of the wind and solar capacity in Germany is local, the 
"Cree" company created a LED lamp at the cost of less than 10 US dollars. 

Industry 4.0, the next phase of digitalization in the production sector, is 
expected to initiate a share of GDP in Europe for production with a 20% increase in 
the next five years. According to McKinsey30 this is defined by four significant break-
troughs in research and technology:  

− Amazing growth in the volume of data, computational power and 
connectedness, especially the new low-energy and broadband networks;  

− Emerging analyses and business investigation capacity;  

− New forms of human-machine interaction like sensor and tactile interfaces 
and systems with enhanced capacity for perception of reality; and  

                                           
28 D. Bradley, D. Russell, I. Ferguson, J. Isaacs, A. MacLeod, R. Whited, „The Internet of Things – The 
future or the end of mechatronics“, Mechatronics, Vol. 27, April 2015. 
29 Blumberg, 2015  
30 Disruptive technologies: Advances that will transform life, business, and the global economy, 
McKinsey Global Institute, May 2013 
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− Improvements in the transmission of digital instructions to the physical 
world like robotics and 3D printing. 

It is expected that the forthcoming changes will produce numerous new 
opportunities for the enterprises in thematic area "Mechatronics and clean 
technologies". 

Industry 4.0 is for more flexible productions, processes and interrelation of 
machines, systems, software and devices working jointly. The robot stands at the 
junction of software digitalization and mechanics. 

Technologies in development, but assessed as having great competitive 
advantages are: 

− Low-energy and resource-intensive production technologies;  

− Micro production systems; 

− Adaptive and intelligent production systems; 

− Full digital model of machines and productions; 

− Smart "human-machine" interfaces etc. 

These newly emerging technologies need state support to accelerate the 
development process, since they possess considerable potential for securing high 
added value and competitiveness on the global market of mechatronics and clean 
technologies. The participation of economic agents from the sectors included in this 
thematic area in European Technology Platforms like ECSEL and Hydrogen and Fuel 
Cell Technology Platform and I public-private partnerships like Green cars, Photonics, 
Factory of the Future and Robotics should be encouraged. 

The situation in Bulgaria  
Bulgaria has historical traditions in machine building, mechatronic and robotics 

and is generally characterized by the following facts: 

− The first industrial robot in Bulgaria was created back in 1972; 

− Traditions and image of a certain number of mechatronic products exist 
on the international markets;  

− There are effectively working clusters like "Mechatronic and automation", 
"Electromobiles", "Automotive Cluster Bulgaria", "Marine Cluster" etc.; 

− Direct foreign investments of renowned international investors;  

− Export orientation of the products; 

− Orientation of the scientific capacity toward development and utilization 
of sustainable and environment-friendly energy sources; 

− Good research infrastructure in the fields of mechanics, electronics, 
marine studies in the clean technology part; 

− Membership in authoritative international professional organizations. 

Market realization of the thematic area  
From the market perspective the development of the two aspects of this 

thematic area (mechatronics and clean technologies) differ substantially in their 
approach to product marketing.  
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Mechatronics includes the following implied components that necessitate 
different marketing approaches: control systems, mechanic systems, electronic 
systems and software. These components are associated with presence of high 
technologies and qualified workforce. Normally the sector produces machine 
components, sometimes under international licenses and assembled to an end 
product outside the territory of Bulgaria. In this production context an interim product 
is produced in the country, whose price contains minimum profit and the Bulgarian 
producer has no share of the added value, acquired from the sale of the final product. 
On the other hand though this production has a secured market and the entire risk, 
related to the quality and safety of the end product, is assumed by another producer 
who undertakes additional measures for guaranteeing the product reliability at every 
interim production stage. With this production organization there is the risk of 
unfavourable market processes for the end producer to have an impact on the 
component producers. The emergence of this risk is particularly evident after the 
economic crisis of 2008. 

The business defends the position that the sale of a final product is much more 
effective, because the level of know-how implied in it is much higher and the market 
therefore allows for the formation of a good price with high added value from the 
sale of individual components to companies that ultimately assemble them and offer 
the final product. With this reasoning the companies create mechatronic clusters in 
order to close the whole, or at least the greater part of the cycle on the national 
territory. 

The uniting of the companies in the sector in clusters facilitates both the 
production provision by closing the production cycle (which is expressed in the 
aggregation of financial and production assets), and the opportunity for joint 
deliveries that minimize the production costs. At the same time the cooperation of 
companies allows for the development of smaller enterprises, assisted by the leaders 
in the cluster, including through presentations at thematic exhibitions. 

The products of this sector are mainly for export to the EU member states, 
China, Taiwan, Singapore, Hong Kong, Malaysia, Indonesia, United States, Brazil and 
Mexico.  

Production in the sector includes robots and manipulators and instrumental 
equipment, as well as specialized electronics, electric actuation, sensors, strictly 
specialized software, used for continuous process management.  

Companies with great potential operate in Bulgaria, working in the field of 
automation of continuous productions in energy, heavy chemistry, cement production 
such as the САТ company ("Systems, automation and technologies"), which 
implements projects for the automation of all the cement plants in the country and 
currently has a very solid presence on the Russian market. The Vaniko Company, 
Blagoevgrad, another very active member of the Mechatronic cluster is a 
representative of SKF for South-Western Bulgaria. It produces the entire instrumental 
equipment for the SKF plants in the country and exports its products abroad – mainly 
to England and Sweden. The Spesima Company is very active in Europe and on the 
Asian markets mostly with specialized robots for automation of the manufacturing. 
The Oscar – EL Company that works with many of the energy production companies 
in Bulgaria is also specialized in the automation of continuous processes, including 
the business of provision of equipment and automation for process management of 
waste waters. It is evident from the specialization of the lead companies that 
mechatronics has a very wide field of application. The goal of the business in this 
sector is to create and place a final product on the market. 

Companies in the sector pointed out their partnership with production leaders 
like Thomson Linear, Ringfeder, Stieber, Rollon, Twiflex, Suco, EZ-Wheel. Their 
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clients are large mining complexes, but also small machine building enterprises. 
World technology leaders along the mechatronics streams are: 

− In the Hydraulics stream: Danfoss Power Solution (the former Sauer 
Danfoss), SUN Hydraulics, Duplomatic Oleodinamica, STAUFF, Buechler 
Technologies, MOOG, HYDROTECHNIK; 

− In the Pneumatics stream: producers PIAB, ACE control, Bansbach, CKD, 
importing products in the country; 

In the Environment stream: producers of specialized equipment for small 
treatment plants, partners of Bulgarian companies in the sector are: SECOH, Jager 
Umwelttechnik and YAMADA.  

Products of those companies are imported in the country for the needs of the 
market – sufficient quantities of the product range are stored – and fast warrantee 
and post-warrantee servicing is provided. These are sufficient conditions for the high-
quality of the services offered by the importers. 

The automotive industry is a well-developed specific market niche in 
mechatronics. There is only one producer of a whole product in Bulgaria in the face 
of Litex Motors AD, which produces vehicles under the Chinese brand Great Wall. At 
the same time there are numerous plants in the country, producing components for 
world automobile trademarks. The plants are located all over the country’s territory 
and some of the centers have production workshops in Ruse, Sofia, Stara Zagora, 
Pleven, Smolyan, Saedinenie, Maritsa, Parvomay. New plants are in the process of 
construction such as the one in Pazardzhik. Major international investors in those 
plants are international companies like Montupet, WITTE Automotive, Costa, Behr-
Hella, Texas, Sensata, Melexis, Magna, Grammer, Visteon etc.  

The clean technology stream in the field of renewable energy sources is strongly 
subsidized through prudential purchasing prices of the energy from renewable 
sources and combined production, provided for in the Law for renewable and 
alternative energy sources and biofuels31 and the Renewable energy Sources Act32, 
which along with the financing of projects for construction RES gives a strong drive 
to the construction of respective powers in the situation of technologies that are not 
yet entirely fit for effective production. The installations built during the initial period 
have a low level of technology development and are characterized by low 
effectiveness. In the past years limitations have been imposed on both the purchased 
quantities and on the preferential prices, which leads to difficulties for the 
entrepreneurs in the sector. The reason for the reduced state investments in the 
sector is the reaching of the price value set out in the Second National Report on the 
Progress in the Promotion and Use of Energy from Renewable Sources, which for the 
set period until end- 2020 coinciding with the national goal in this field in Europe 
2020.  

A priority in the EU and in Bulgaria’s energy policy is the orientation toward 
sustainable and non-polluting energy sources. In view of the long-term global policy 
for introduction of RES, which will lead to independence of the energy market, impose 
promotion of technology development and the production of modern highly effective 
RES installations.  

The renewable sources – solar, geothermal, wind energy, energy from biomass 
– are characterized by insufficient intensity, geographic dispersal and strictly 
periodical daily and seasonal cycle. This has led to searching and founding a new 

                                           
31 Promulgated in SG 49 from 2007, repealed issue 35 from 2011, in force as of 3.05.2011  
32 Promulgated in SG 35 from 2011, last amended in issue 100 from 2015  
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energy source in the face of hydrogen, which does not emit damaging exhaust gases 
and has the potential of replacing electric energy and the mineral fuel energy for 
storage, transport and distribution. The hydrogen economy and hydrogen 
technologies are leading strategic technologies of the future. 

In the framework of promoting the development and implementation of clean 
technologies it is necessary to stimulate the implementation of waste-free 
technologies and reduced use of raw materials.  

Products 
The main products produced in the field of mechatronics according to the NSI 

data per product subcategories of the product classification of the economic activities 
(CEA-2008) for the period 2008-2014, based on the income from sales are as follows: 

− Parts for other electric appliances and devices for automobiles and 
motorcycles; 

− Parts for elevating transport machines (without cranes); 

− Integral schemes and electronic micro modules; 

− Repair and maintenance of turbines and engines (without aviation, 
automobile and motorcycle); 

− Hydraulic and pneumatic engines with rectilinear movement (cylinders); 

− Parts for other electric devices; electric machine parts etc.; 

− Installed printed-circuit cards. 

The sales value of the above 7 product types amount to BGN 846.35 million for 
2014. The full range of products with economic purpose in this thematic area are 
illustrated in Annex №3. 

In 2012 a National action plan for encouraging production and accelerated use 
of ecological vehicles, including electric mobility in the Republic of Bulgaria was 
adopted, which made a decisive step forward in placing the country of the electric 
mobility map of Europe and in the participation in the long-term European low-carbon 
and resource-effective economy development path. 

Although in absolute numbers the electric and hybrid vehicles are not many at 
this stage, it is expected that the segment would grow both at European and at world 
level. 

As a result of the invested efforts and the created favourable environment by 
31.12.2013 a total of 366 electric (EV) and 586 hybrid vehicles (HV) have been 
registered in the country. Thus on an annual basis the total number of EV has 
increased by 61%, and of the HV – by 119% versus the same period of the previous 
year. The policy for promotion of demand and penetration of the new vehicles is of 
vital importance. The Ministry of finance made some amendments to the Local Taxes 
and Fees Act, which releases from taxes the owners of EV and, since 01.01.2014 the 
tax for the remaining categories of vehicles is determined according to their 
environmental characteristics to the benefit of those that contribute less to the 
pollution. This was a decisive step forward in the modernization and integration of 
the tax and environmental legislation. In accordance with the EC guidelines Bulgaria 
joined the company of another seventeen member states whose vehicle tax is 
determined in accordance with the exhaust emissions and that provide actual 
incentives for environmental mobility. 
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An important aspect of the clean technologies is their immediate application to 
road transport (electric buses and automobiles) and water transport. The invested 
efforts should be upgraded and additional investments are needed. The investments 
should not only encourage the access to and use of electric vehicles, but also provide 
incentives to the related productions and economic activities, where Bulgaria has 
industrial experience and technological, engineering and scientific resource. 

Part of the "clean technologies" topic is the use of natural resources as a source 
of raw material for the production. The organic bottom sediments (sapropels) possess 
unique qualities, which is the reason for their use as "clean" raw materials in natural 
cosmetics and medicine, the production of fertilizers and the chemical industry. Large 
deposits, spread along the bottom of the Black Sea, were found by ocean research 
expeditions. The challenges in the industrial use are related to the design of special 
equipment and work procedures for collecting the relatively thin sediment layers, 
bringing the material up to the surface, its storage and transportation and the 
construction of the production infrastructure. Another competitive technology is the 
electricity production technology from the sulphureted hydrogen in the Black Sea, 
which has reached a technology readiness level (TRL) 6, developed by a scientific 
team of the Institute of engineering chemistry of the BAS. The prototype was 
experimentally studied and validated in a relevant environment. 

Technology development  
We made an analysis of the lead companies in the sector, identified through 

the annual ranks of Capital 100, successful involvement in ICT projects supported 
by Horizon 2020 and the previous Framework Programme 7 for research of the EU 
and other publicly available sources.  

Industry 4.0, the next phase of digitalization, is expected to form a share of the 
GDP in Bulgaria through the application of new technologies that provides competitive 
advantages like: 

− Technologies for processing of large databases in real time, using 
new methods of high-speed calculations, computational power, 
connectedness and broadband networks – a technology leader in this 
field of mechatronics is the company Spesima Ltd. With its technology 
solution "Distributed information system for group management, distance 
diagnostics and servicing of specialized industrial robots"; another 
technology leader in this field is AMK Actuating and managing technology–
Gabrovo" with smart servo controllers. 

− Sensor interfaces and systems ensuring the human-machine 
interface with enhanced capacity for perception of reality – the 
global technology leader is Johnson Control Technology Centre Sofia and 
Visteon Electronics Bulgaria Ltd. with "Design and development of sensor 
and steering electronics, full hardware design, built-in software, testing 
and validation"; technology leader in the production of the element 
basis – printed-circuit cars and tests is Mikron-20 Ltd. with the 
innovative technology for prior processing of printed-circuit cards; 
another technology leader is Integrated Micro-Electronics Bulgaria, which 
is part of Integrated Micro-Electronics, Inc. (IMI) – lead supplier of 
electronic production services, installation of power semi-conductor 
devices and testing. IMI supplies some of the leading world producers of 
original equipment (POE) on the computation, communication, consumer, 
automobile, industrial and medical electronic markets. 

− Specialized technologies for production of micro products, 
including robotized production and technology operations – technology 
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leaders are the Plovdiv company Milara International in the field of 
industrial robots, which exports more than 80 robots a year to China and 
USA; in the field of semi-conductor industry and microelectronics AMG-
technology Ltd.; in the field of sensor MES, Mikrona Ltd. for robots, 
providing the automation of micro and nanotechnology operations and 
manipulations etc. 

− Specialized devices and systems with integrated software – 
technology leaders are Datex Ltd, POMTEX ZES Ltd. Vratsa, SEMIS Ltd. 
Sofia etc. 

− Development and production of high-tech electronic, electro-
mechanic and mechatronic products for large industrial 
enterprises – technology leader Costal Bulgaria EOOD. 

− Specialized production technologies for fine processing of 
surfaces, laying fine surface protective, functional and technological 
layers, such as: 

• Production and assembling of fibro-optic components and platforms 
– technology leader Raichle and De Massari Bulgaria Production 
EOOD; 

• The production of optic elements for endoscopic equipment used in 
medicine and in mechanics - technology leader Micro View 
Endoscopes Optic AD; 

• Precise mechanic processing, using the latest CNC equipment in the 
production of complicated mechanic parts and components for 
electronics, robotics, the automobile industry, medical, optic, semi-
conductor and other industries – technology leader is Milara 
International. The company is also a leader in the development, 
production and servicing of manual, semi-automatic and automatic 
pattern/screen printers, dispensers and waffle printers for surface 
mounting technologies (SMT) and the semi-conductor industry. 

The financial results of the above-listed leaders show indications of the presence 
of a critical mass in the following sub-fields: 

Table 1: Digital technologies, developed by Bulgarian companies and applied in products 
created in the country 

Technology  Mechatronics and clean technologies sub-field  

3D modelling, design 
and prototyping, 
engineering consultancy 
services  

Systems for automated and software-assisted 
management with industrial application, robotics 
and process automation, including 3-D modeling of 
robotized automated systems  

Robotic and automation 
of processes  

robotics and process automation, including 3-D 
modeling of robotized automated systems 

Automation of 
machines, requiring 
movement along one or 
several axes  

Systems for automated and software-assisted 
management with industrial application  

Electronic and electro-
mechanic items  

Production of basic elements, pieces, nods and 
equipment, integrated in a mechatronic aggregation 
or comprising such aggregation themselves  
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Technology  Mechatronics and clean technologies sub-field  

Sensor interfaces  Systems for automated and software-assisted 
management with industrial application  

Specialized 
technologies for 
production and 
management of micro 
products  

Design and production of high-tech products and/or 
participation in a supranational production chain, 
including in the aerospace industry  

Outside the above list remain several types of activities with significant 
contribution to the financial indicators of the economic sectors belonging to the 
thematic area, but where the technology aspect is of a different character: 

− Outsourcing of development activity and  
− Outsourcing of production, 

are represented by some of the largest companies servicing the automotive 
industry in the world – Sensata, Melexis, Magna, Grammer, Behr-Hella, Visteon etc. 
However, the created product is produced by the mother company outside 
Bulgaria and the technology decisions are respectively taken at the same 
level. 

Lead companies in other sectors have also built or acquired production and/or 
development capacity in Bulgaria, such as in optic cables (Raichle and De Massari), 
servo steering (AMK) etc. 

A large part of those productions are high-technology, which is partly a 
paradox because Bulgaria is a country with low labour cost compared with the 
developed states and in similar conditions low-technology production usually 
dominate. 

Table 2: Technologies, servicing the automotive industry, developed by Bulgarian 
companies and applied in products created in the country 

Technology Mechatronics and clean technologies – sub-field  

Components for 
production of 
automobiles  

Machine and apparatus building, including parts, 
components and systems, with a focus on 
transport and energy, 
design and production of high-tech products 
and/or participation in a supra-national production 
chain, including in the aerospace industry  

Production of optic 
cables  

design and production of high-tech products 
and/or participation in a supra-national production 
chain, including in the aerospace industry 

Innovative technologies 
for servo system control  

design and production of high-tech products 
and/or participation in a supra-national production 
chain, including in the aerospace industry 

Engineering consultancy 
services  

Engineering, re-engineering and prolonging the life 
cycle of industrial machines, apparatuses and 
systems  
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Several important sub-sectors of the Bulgarian economy, for instance 
production of electric equipment with general and special purpose (27, 28 – CEA-
2008) have technologies and products that can be considered conditions for 
development of the technologies in thematic area. So far the existing production is 
low-technology. 

Table 3: Other technologies, developed by Bulgarian companies and applied in products 
created in the country 

Technology Mechatronics and clean technologies – sub-field  

Specialized equipment 
(hydraulic and actuation, 
cables, batteries, metal 
processing etc.) 

Production of basic elements, details, nodes and 
equipment, built-in as part of a mechatronic 
aggregate or comprising an aggregate themselves  

Machine and apparatus 
building (electric 
instruments, food 
processing industry 
machines etc.) 

Machine and apparatus building, including parts, 
components and systems, with a focus on 
transport and energy  

Universities, BAS institutes and other research organisations  
A main feature of innovations in the thematic area is their dependence on 

numerous engineering streams and the key role of spécifique ICT technologies. The 
leaders in Bulgaria are several universities and institutes of BAS, some of which are 
members of the Mechatronics and Automation Cluster (MAC): 

− Institute of system engineering and robotics of BAS; 

− Institute of mechanics of BAS, member of MAC; 

− Institute of information and communication technologies of BAS, member 
of MAC; 

− Technical University of Sofia, whose mechatronics and CAD/CAM/CAE 
laboratories are members of MAC. The university has created a Centre 
of excellence for technology development and transfer33, which is 
the leading national infrastructure in the field of Virtual 
Engineering, MEMS and Energy Recuperation. 

Mechatronics is well presented in the technical universities of Gabrovo and 
Varna, and in the Ruse University "Angel Kanchev". 

The science-business link  
The axis of science-business interaction in the Mechatronics and clean 

technologies thematic area is the development of human capital. It has various 
forms: 

− Academic curricula assisted by the business; 

− University laboratories, equipped and maintained by the business; 

− The entrepreneurial activity of scientists and researchers, most often in 
the form of enterprises created by the researchers that provide parallel 

                                           
33 http://cetus.tu-sofia.bg 

http://cetus.tu-sofia.bg/
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employment for them, along with the work they do for the publicly 
financed institutes and universities; 

− Sustainable informal contacts and partnerships with scientists and 
researchers and/or their institutions; 

− Cooperation in national and international applied research projects etc.  

From the technology perspective the consulting and expert activities of 
researchers in business enterprises are widespread, most often through individual 
and not institutional contracts. In this case the technologies are driven by the policy 
and goals of the host companies. 

The thematic area has a broad scope and affects numerous priorities of 
European scientific programmes – energy efficiency, new materials, 
nanotechnologies etc. Bulgarian companies have been very active and participated 
in at least 11 innovation projects under Horizon 2020 and 57 joint technological 
projects (JP) under FP7. These data demonstrate a strong interest of the business to 
technology development and innovations in the thematic area. 

The Research Promotion Act34 aims at creating conditions for improved 
organization of the public funding of research, so that the public funds are directed 
at strategically important science fields, identified by the National Strategy for 
research (NSR) through the Research Fund. The goal of the Fund is to support 
financially projects and activities, promoting and developing research in accordance 
with the priority streams of the National Strategy. The National Strategy for 
development of research 2020, adopted by the Parliament, defines five priority 
streams for development. Two of them are directly related to the thematic area, 
namely: 

− Energy, energy efficiency and transport, development of green and eco-
technologies; 

− New materials and technologies. 

After the adoption of the NSR by the Parliament two thematic competitions were 
held (2012 and 2014), which include the two priority streams. From the available 
information we can draw the conclusion for the 2012 competition that at least 34 out 
of 86 submitted fundamental research proposals got funded. The total amount of the 
contracts concluded for 2012, paid for the first stage of the projects is BGN 36.97. 
After checked performed by various control bodies the projects were interrupted and 
the second stage was not financed. No data has been published on the first stage, 
the new knowledge that the projects created in the period or its influence on the 
innovation potential in the thematic areas of ISSS.  

The 2014 competition aimed to promote fundamental research and scientific 
excellence in the priority streams of NSR, including those directly related to thematic 
area Mechatronics and new technologies of ISSS, to which 33% of the preliminary 
budget was allocated, i.e. BGN 20.9. No public information is available on the results 
of this competition.  

                                           
34 Promulgated in SG 92 from 17.10.2003  



46 

Main challenges  
The identified challenges to the innovations and development in the thematic 

area are: 

− Absence of long- and mid-term planning at company level and lack of 
incentives for the companies to plan their technology development;  

− No understanding of the necessity for cooperation between the 
enterprises and shared development of technologies and of sustained 
incentives for co-operations along the entire value chain, and for creation 
of holistic and complex products; 

− Serious deficit of technical and engineering staff; 

− Engineering and technical education programmes that do not correspond 
to the market requirements; 

− Internationalization, modern marketing methods, advertising and 
attracting investors, including additional development of the 
organizational and management capacity and business models.  

The absent cooperation between the SME due to missing key loops in the value 
chain and the cooperation and inter-company trust best practice deficit reduces the 
competitiveness of the sector and weakens the innovative potential of the 
enterprises. Another additionally identified impediment is the lack of adequate and 
high-tech infrastructure that the SME can use. A significant deficit is the delayed 
introduction of financial support for the commercialization of new solutions and the 
weak demand for research results by the SME, as well as the absence of 
structured/systematic cooperation between the enterprises and the research 
organizations.  

Contribution to the lagging behind in innovation and technologies equally comes 
from the ineffective use of the European Structural and Cohesion Funds (ESCF) 
money, especially in the first 3 years of the 2007-2013 programme period. The 
absent capacity in both the enterprises and in the administration for working with the 
ESCF delayed or compromised the procedures for supporting innovations and 
technology modernization. The development of the financial instruments of the 
JERAMIE Initiative has a late start, which inevitably affected the financing of 
innovative projects. The prolonged application process and the highly formalized 
requirements were corrected at the end of the programme period and the best 
practice derived from it should serve as a basis for operational programme 
investments in innovations during the 2014-2020 period.  

The process of intellectual property protection is, in the opinion of the SME, 
slow and expensive, and not sufficiently effective.  

Vision for the development of the thematic area  
Mechatronics and clean technologies in Bulgaria contribute to sustainable 

economic growth through increased competitiveness on the international market in 
closer cooperation between research organizations, educational institutions, 
development and consultancy companies and enterprises in the creation of:  

− Smart mechatronic systems, innovative technologies for (precise/nano) 
control; 

− Innovative management of transport, new paradigms in the automotive 
industry; 

− Robotized systems replacing the human labour; 
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− Mechatronic and haptic technologies assisting people; 

− Effective distance control systems; 

− Low-energy and low-resource production technologies. 

 

Objectives: The main policy goal is the creation of a favourable 
environment for development of innovations in the thematic 
area. 
The specific objectives are: 
− Provision of the business in the thematic area with staff 

and experts with high qualifications; 
− Development of scientific research fields related to the 

streams in the thematic area and broad dissemination 
and information of the business about the newly created 
research-based knowledge, and development of a new 
type of business-science relations; 

− Development of organizational and management 
capacity in the enterprises of the thematic area, 
including cooperation at international and national level 
and for planning of technology development; 

− Creating an environment for generating a snapshot of 
the status of technologies in the sector and support for 
those with potential among them. 

Development 
scenarios: 

− Smart devices for actuation system management; 
− Innovative functioning of all types of vehicles; 
− Robotized systems with various cross-country abilities 

for use in difficult access or dangerous environment; 
− Mechatronics for medical rehabilitation or assisting hard 

physical labour; 
− Haptic technologies applicable in everyday activities 

assisting people; 
− Broad application of internet and tele-based control 

systems; 
− Smart precise control of actuation in the mechatronic 

systems – servo systems, nano systems etc.  

Limitations: The main technology and product challenges can be classified 
in the following areas: 
− Fragmented industrial and scientific infrastructure and 

insufficient connections between the different regions of 
the country; 

− Insufficiently developed science-business cooperation, 
including private financing of research, also for public 
organizations; 

− Absence of a national methodological framework of 
criteria for identification of technology leaders and of 
measures supporting the potential regional (European, 
world) technology leaders to boost their potential; 

− Lack of databases and other systematic information 
sources of technological excellence in the production 
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and of information about developed innovative 
technologies (innovative at regional, European or world 
level) with technology readiness TRL 6+ for the 
purposes of innovation policy development and 
monitoring; 

− Insufficient cooperation that does not stimulate the 
closing of the production chain with an end producer in 
Bulgaria and commercialization of a high-tech Bulgarian 
product. 

Priorities 

Management 
priorities: 

• Creating effective institutional mechanisms for 
cooperation along the education-science-economy line; 

• Mobilizing the stakeholders, including increased 
cooperation between the clusters in the thematic area 
with other participants in the innovation system. 

Technology/ 
product 
priorities: 

Technical priorities: 
− High-tech mechatronic components and systems with a 

focus on transport, instrument engineering and machine 
building with participation in supranational production 
chains; 

− Robotics and automation of processes, including 3-D 
modelling and prototyping of automated systems, 
engineering, reengineering; 

− Production of basic elements, components, nodes and 
equipment, integrated into mechatronic aggregations or 
being mechatronic aggregations; 

− Systems for automated and software-assisted 
management with application in production; 

− Low-energy and low-resource production technologies. 
Product priorities: 
− Development of a new generation of smart systems for 

production purposes; 
− Adaptive systems; 
− Safe and healthy human-machine interactions; 
− New business models for holistic solutions; 
− Materials and technologies with high energy and 

resource effectiveness. 

Key indicators: − New technology solutions/ products commercialized; 
− Existing partnerships between economic operators; 
− New specialists with higher technical education attracted 

to the sector; 
− Improved structure of resource utilization; 
− Increased sustained contribution of this thematic area to 

the GDP. 
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ISSS indicators Indicator Value (year) Source 
Electricity consumption, kwh/cap 5 947.20 2013 GII 2016 
GDP/unit of energy use, 2000 PPP$/kg 5.4 2013 GII 2016 
Environmental performance 83.4 2013 GII 2016 
ISO 14001 environmental certificates 13.6 2013 GII 2016 
Manufacture of computer, electronic and optical 
products (26 NACE), VA in production (%) 

42.1 2014 Eurostat 
(Databases 
for SME) Manufacture of electrical equipment (27 NACE), VA 

in production (%) 
23.1 2014 

Manufacture of motor vehicles, trailers and semi-
trailers (29 NACE), VA in production (%) 

23.7 2014 

Computer programming, consultancy and related 
activities (62 NACE), VA in production (%) 

61.6 2014 

Scientific research and development (72 NACE), VA 
in production (%) 

46.2 2014 

Architectural and engineering activities; technical 
testing and analysis (71 NACE), VA in production 
(%) 

41.7 2014 

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

   

Technical sciences (25.1%), million euro 164.7 2014 NSI 
Natural sciences, mathematics and informatics 
(24.6%), million euro 

222.6 2014 NSI 

Action Framework  

Main 
measures: 

Measures in the field of education and qualification: 
− Support for development /purchasing of modern 

curricula for higher education based on the latest 
achievements in scientific fields related to the thematic 
area, more specifically in the field of technical and 
engineering sciences; 

− Introducing incentives for enterprises, developing and 
implementing qualification programmes related to the 
latest technologies. 

Policy-related measures for enterprises: 
− Promotion of the planning of technology development in 

the enterprises; 
− Improved access to financing; 
− Stimulating the development and commercialization of 

high-value products and services; 
− Promoting the introduction of highest technologies in 

production; 
− Creating databases of high technologies applied in 

production, and of information about developed 
innovative technologies (at regional, European or world 
level) with technology readiness TRL 6+, to be 
supported; 

− Support for additional development of the organizational 
and management capacity. 

Measures for cooperation and clustering: 
− Establishing closer links between the publicly financed 

research and the enterprises; 
− Stimulating private financing of research; 
− Project funding for promotion of internationalization of 

both the industry and the research; 
− Incentives for cooperation along the entire value chain; 
− Support for introduction of best practice from the EU. 
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Time schedule 
and 
milestones: 

Institutionalization of stakeholder cooperation – by the end of 
2016. 
Measures in the field of education and qualification: 
− Creation of a joint working group of the Ministry of 

Education and Ministry of Economy attracting the 
business, higher and professional schools to formulate 
priorities for change and development of essentially new 
curricula – December 2016; 

− Development and agreement of pilot programmes for at 
least one university with technical and/or engineering 
profile - march 2017. 

− Piloting of curricula – academic year 2017/2018 and 
onward. 

Policy-related measures for enterprises: 
− Development of a set of legislative measures for 

promotion of innovations and technology development – 
December 2016; 

− Increasing the capacity of the administration for 
planning, management, supervision and control of 
reporting innovations and technology development – 
January 2017.  

Measures for cooperation and clustering: 
− Creating conditions for active cooperation and 

coordination between the bodies in charge of supporting 
research and innovation – March 2017; 

− Development of criteria for evaluation of the innovation 
and research programmes with special incentives and/or 
advantages for enterprises, developing innovations in 
cooperation with a research organization, scientific team 
or for joint development of a new technology/product 
with another enterprise – December 2016.  
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TECHNOLOGY ROADMAP FOR THEMATIC AREA  
"INFORMATICS AND ICT" 

Characteristics of the thematic area  

Description 
The ICT sector includes subsectors like: production of computer hardware, 

software developers; software integrators, telecommunication service suppliers 
(internet and telephony), and IT consultants. According to ISSS the thematic area 
looks as follows: 

Figure 17: Scope of thematic area "Informatics and ICT" 

 

Global trends  
The ICT sectors remains one of the fastest developing and a major driver of 

development in many more sectors. It was not influenced by the financial crisis and 
continues its 5% annual growth on average – the worldwide volume of sales exceeds 
USD 2 700 billion. This is largely due to the fast development and commercialization 
of technology innovation products and improvements. The main features of the sector 
are: 

− mobility, the driver of the ICT sector – the use of mobile data creates 
additional sales in the field of telecommunications, mobile phones, 
laptops, tablets etc. They have turned into a core, through which IT are 
used;  

− accelerated development of the sector on newly emerging 
markets; 

− increasing contribution of the sector to economic growth and the 
opening of new jobs; 
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− In Europe the sector accounts for 17% of the business research and 
development costs, and the goal is for them to double by 2020. 

The technology trends examined in this section were identified on the basis of 
public ranks and analyses for 2015-2016, made by the Gartner35 research company 
and the consultants of McKinsey and Deloitte. The approach allows for a comparison 
with the IT sector analysis for 2013 of the BCI, commissioned by BASSCOM36. 

The influence of technology development in the ICT sector on other sectors is 
perhaps most evident through the "Internet of Things" technology - access to internet 
is available not only through computers and mobile devices (tablets, smart phones 
and watches), but also through cameras, microphones, gauges etc. The trend is 
toward penetration of technology in all spheres, integration into all types of devices 
and a transition to responsive sensor systems. The technology was identified as 
leading in 2013. A specific expression are the "smart buildings", where the trend is 
toward user security and personal identification. 

The increasing connectedness of increasing number of devices to internet 
accelerates the development of big data-based technologies that are also present in 
the 2013 analysis. The data is ever large in volume, generated faster and more 
frequently and more diverse and complex. The development trend is a complex 
analytical software with elements of artificial intelligence, to be applied more and 
more in spheres like: office work automation (legal, technical, management etc.), 
industrialization of analytical activities; industrialization of business information (BI), 
personalization of advertising content, generation of robotized systems, development 
of augmented and virtual reality. 

The progress in the development of technologies for real-time information 
analysis is expected to lead to fast development of complex robotized systems and 
other autonomous hardware and software systems. In the near future robotized 
systems and autonomous platforms will compete with humans for jobs. Systems will 
be developed where the digital interaction will mix with the physical. 

The practically universal accessibility of the broadband access in the developed 
states and in many developing states will lead to increasingly intensive development 
of clod technologies, outlined in the 2013 analysis. The trend is to offer just about 
anything as a service through them, guaranteeing user security in the cloud and the 
reliability of the personal identification.  

The social technologies have reached maturity, but that their continuous 
development is expected through the social media and mobile communication 
applications, targeted at various user groups, exchange and information security as 
a uniform digital ecosystem.  

The development of interactive web and mobile applications on the basis of the 
HTML5/CSS3 standards for various operational systems (Android, iOS, Windows, 
Symbian, Blackberry OS) is driven by the broad accessibility of the mobile smart 
devices that are expected to remain the main way of access to internet and enlarge 

                                           
35 Gartner strategic predictions 2016, № G00291252. Analyst(s): Daryl C. Plummer. Van L. Baker, Tom 
Austin, Charles Smulders, Jim Tully, Ray Valdes, Adam Sarner, Kristin R. Moyer, Frances Karamouzis. 
Whit Andrews, Jay Heiser, Sylvain Fabre, Angela McIntyre, Don Scheibenreif, Karen A. Hobert, Jenny 
Sussin, Richard Marshall, Rob Smith, Martin Kihn, Magnus Revang, Adrian Leow, Jason Wong, Terry 
Hicks, Diane Morello, David Furlonger, Kenneth F. Brant, Helen Poitevin 
36 The analysis was developed as a part of project "Development and introduction of an information 
system for evaluation of the competences of the workforce by branches and regions”. This project is 
implemented by the Bulgarian Chamber of Industry – union of Bulgarian business with the financial 
support of Operational Program "Human Resources Development” 2007-2013, co-financed by the 
European Social Fund of the European Union under contract № BG051PO001-2.1.06 

http://www.gartner.com/
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their share. They are also one of "the most democratic"" technologies because they 
are expected to include more than 3 billion people that are currently not part of the 
digital environment. 

The aggregation of the above-listed technologies is the driver of the 
development in the management of business processes. The trend is toward 
reconsideration and full renovation of the basic business management and 
administration technologies (ERP, CRM, HRM, CAD/ CAM), as well as the processes 
of development and prototyping of new products. New business models will be 
created through internet-based personalization and simplification. They could lead to 
transformation of the administration, healthcare and education. The same trends are 
expected in electronic trade: creation of new models of corporate and personal e-
trade, personalized advertising content, generated by robotized systems.  

Furthermore, development is expected in the health ICT and through the 
Internet of things – personal devices observing people’s health and physical 
condition. 

In conclusion we would like to point out the strong interconnectedness between 
the leading ICT in the context of creating new products. In order to create a smart 
application for monitoring the health indicators, technologies from the following 
spheres will be necessary: internet of things, big data, complex analytical algorithms 
for generation, storage, processing and analysis of data, cloud technologies, web and 
mobile technologies for delivery and user interface etc. To a great extent ICT are 
technologies, leading to an overall change in the way of operation or radically new 
(disruptive) technologies. 

The situation in Bulgaria 
Bulgaria is popular as an ICT-oriented country. Some of the activities and facts 

characterizing this industry in the past were: the first electronic digital device 
Atanasov-Berry, the largest production of personal computers (Pravec, IMCO) in 
Eastern Europe, the production of IBM-compatible central processor blocks, the 
design and prototypes of the first digital watch and the first digital calculator, highly 
educated and qualified human resources etc. Until 1990 Bulgaria was specialized in 
the production of computer hardware and software in the framework of the Council 
of Mutual Economic Assistance.  

Market realization of the thematic area 
In the past two decades the ICT activities in Bulgaria were mainly oriented at 

software development and information systems. Bulgaria still remains one of the 
main ICT outsourcing destinations (Hewlett Packard, IBM, VMware, SAP NetWeaver, 
Software AG Development Centre Bulgaria, Coca-Cola Hellenic ИТ Service Centre in 
Sofia, Johnson Control Technology Centre Sofia). Other ICT leaders with research 
and development activities and services in Bulgaria are Microsoft, Cisco, EMC, 
Experian, Xerox, Ericsson etc.  

This trend helps enhance and diversify the international software development 
skills and builds international recognition. Furthermore, the outsourcing trend should 
facilitate the development of the Bulgarian software production. The 
telecommunication companies working on Bulgarian territory introduce new 
technologies for voice and image convergence and for data transfer through mobile 
devices. 

The new and newly emerging ICT streams – cloud computations, mobile 
computations, social computations etc. were introduced in Bulgaria fast, but 
carefully. The participants’ attitude is positive in this process, with a critical 
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assessment of the positive and negative sides, and overall open to acceptance. Data 
centres emerge, both independent (with open access) and private or specialized. The 
social networks are actively used by the public institutions, private companies, media 
and a large part of the citizens with security-related warnings. The online banking is 
gaining popularity. The success in ELEVEN and LAUNCHUB (financed with the funds 
of JEREMIE Bulgaria) turned Bulgaria into a regional leader. 

The main challenge to ICT is the effective application of public-private 
partnership. The opportunity for public-private partnerships is, in essence, an 
important incentive for attracting investments for provision of specialized services for 
the population. 

Many Bulgarian professional organisations are active in the ICT field: Bulgarian 
Association of Information Technologies, Bulgarian Association of Software 
Companies, Bulgarian Web Association, Bulgarian ICT Cluster, Bulgarian Branch 
Chamber of Electronic Industry and Informatics, Telecommunications Industry 
Association, Internet Society - Bulgaria, Project Management Institute, Bulgarian 
Chapter, International Institute of Business Analysis Sofia, Bulgarian Chapter etc. 
These organizations participate actively in the dialogue with the institutions to 
improve the opportunities in the sector. 

The Regional Centre of Excellence in software engineering – ESI Centre Eastern 
Europe implements large-scale projects on national and regional level in more than 
12 countries. The Centre implements leading strategic methodologies in the field of 
management and software engineering, boosting the sector’s maturity in Eastern 
Europe. 

The National Centre for Supercomputing Applications (NCSA) is an important 
component of the research infrastructure in the ICT field in Bulgaria and the region. 
NCSA is a member of PRACE (Partnership for Advanced Computing in Europe) – 
research infrastructure with own supercomputing resources (IBM Blue Gene/P 
supercomputer). Strong Bulgarian companies in the ICT sector can be found in the 
development and integration of software products, but also in communications, 
integrated systems and microelectronics with highly qualified specialists. Some of 
those companies have international presence on several continents. Their success is 
the result of good management and introduction of international standards. 

Bulgaria attracted financing under a special initiative of the Bill and Melinda 
Gates Foundation (for libraries and cultural community centres), and Support for the 
Electronic Governance Initiative base on open code free software (OCS) at local 
(municipal) level in Southeastern Europe: the first electronic governance project in 
the region that uses open code free software (OCS) to increase the transparency of 
the governance and the citizens’ access to municipal services; Support to 
entrepreneurship (Job opportunities through business support – project JOBS): 43 
business centres and business incubators across Bulgaria supporting micro and small 
businesses. Nevertheless, the sector experiences many difficulties and challenges. 

According to National statistical Institute data for 2011 the ICT sector in the 
country includes more than 9 000 business enterprises and in the past three years 
the micro enterprises with up to 10 employees dominate (around 89%), and the 
medium and large enterprises with more than 50 employed are only 11%. The ICT 
sector employs 1% of the active workers in the national economy and produces 3% 
of the country’s GDP. The telecommunications companies account for 73% of the 
GDP of the Bulgarian ICT sector, evaluated at over EUR 2.13 billion. Sofia is the 
centre of the ICT sector, where more than 85% of the employed are concentrated. 
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The development of the market of products and services offered in the 
Informatics and ICT thematic area in Bulgaria derives mostly from serving the needs 
of large international companies and outsourcing of their production.  

The ICT sector in Bulgaria has a significant share of the country’s GAV, which 
amounts to 4.79% for 2013. The values of this indicator for 2006 and 2007 are close 
to 6.0%, followed by a slight downfall. In spite of the downtrend at the end of the 
period Bulgaria comes third among the European states, after Denmark and Hungary. 

Figure 18: Share of the ICT sector in the GAV of selected EU member states in the period 
2006-2013 (%) 

 
Source: Eurostat 

The volume of the country’s high-tech export had a stable upward trend in the 
period 2000-2014. At the beginning of the period it amounted to USD 78.169 million, 
while in 2014 it reached USD 1 108 million. The indicator reached its highest value 
in 2013, when it was USD 1 128 million according to World Bank data. 

An essential feature of the information technologies market in Bulgaria is the 
gradual establishing of the country as a lead destination of outsourcing of high-tech 
and R&D-intensive activities globally. Many innovation leaders have enlarged or 
created a research centre in Bulgaria, mostly in the ICT and automotive industries.  

According to the annual report of the Institute for Management Development37 
(IMD, Switzerland), in 2016. Bulgaria occupies 50th place among 61 economies, which 
is an advance by five positions compared with the year 2015. Nevertheless, the 
Bulgarian economy remains among the least competitive. In Europe only Greece, 
Croatia and Ukraine have worse results. 

                                           
37 IMD World Competitiveness Ranking 2016 
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Figure 19: Import and export of goods and services in the ICT sector in Bulgaria for the 
period 2000, 2006-2014 

 
source: World Bank database  

The export of ICT services demonstrates an upward trend in the period 2006-
2014. During the world economic crisis a downfall was registered in just a short 
period, after which its volume restored. For 2014 the indicator stood at USD 1 895.27 
million. In relative terms of export of ICT services was some 15-20% of the overall 
service export and that of ICT goods was under 3% of the total export of goods. At 
the same time the import of ICT goods reached 5% of the import of goods. The high-
tech export as a percentage of the industrial production export had a stable share 
during the period 2006-2014, which was in the range of 6-8%. 

Part of the ICT service export is formed by the increasing presence of call 
centres in the country. One condition for this is the cheaper, yet higher qualified 
workforce using (oftentimes more than 1) foreign languages. This aspect of the ICR 
sector development does not, however, possess a technology resource for 
development. 

The conditions for favourable development of the sector are the result of ever 
increasing use of information and communication technologies by both the business 
and the population worldwide, and the specific advantages of the country are 
expressed in the cheap labour, presence of young and technically qualified graduates 
speaking foreign languages, the taxation environment (the corporate and income tax 
stand at just 10%), the presence of suitable infrastructure (office space and fast 
internet), and the country’s geographic location and stability.  

The most serious risk in the short-term perspective is the qualified workforce 
deficit. The observed growth rate and the increasing employment in the sector are 
two of the prerequisites for the growing deficit of specialists. Taken the poor advances 
in the education level and the developing demographic crisis, finding people with 
excellent language abilities, digital competences, IT developers, people with data 
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processing and management skills etc. is becoming more and more problematic. The 
extremely negative demographic features of the country’s population should be 
viewed as a negative condition for the sector’s development in the long run. 

In the short term various economic and political decisions and events in all 
spheres influence the situation. According to expert assessment in 2016 Bulgaria has 
dropped out of the top 10 world destinations in the AT Kearney rank as a result of 
increased social security thresholds (i.e. reduced financial attractiveness), which 
decreased our total indicator from 5.62 to 5.60 points. On the other hand though we 
can perceive the emerging of a new trend – the sector is increasingly populated by 
educated foreigners and managers, which is supported by improved regulation of 
recruitment of foreigners in the sector. 

The average salary in the sector is higher than in the other sectors, and a factor 
of this is the need for specific qualified workforce, which leads to limited supply. 

Surveys in the sector  
One of the methods employed to monitor the ICT sector are the Annual reports 

on the situation in the software sector38 published by the Bulgarian Association of 
Software Companies BASSCOM. The latest report was published in November 2015 
and shows a stable growth in the economic indicators of the companies in the sector, 
which exceeds the overall growth of the national economy. The growth is both in the 
number of economic agents and employees, and in the income from the sales of the 
enterprises. The evaluation of the report is that the new jobs amount to 3 000 in the 
past three years. 

The expected effect of some major external factors on the sector in the opinion 
of the BASSCOM members shows that its development is influenced in a crucial way 
by the global economy. The remaining studied factors have a rather negative or 
neutral influence. 

Table 4: Expected effect of external factors on the business  

factors negative neutral positive 

Government policy  ++ +++  

Competition  ++ ++ + 

Labour market  ++++ +  

National economy  ++ +++  

Global economy  + + +++ 
source: BASSCOM among its members, own calculations  

The main conclusions of the survey are summarized as follows: 

− The software sector’s importance for the national economy and budget is 
growing much faster than that of the business in general; 

                                           
38 http://www.basscom.org/RapidASPEditor/MyUploadDocs/BASSCOM_Barometer_2015_(BG).pdf  

http://www.basscom.org/RapidASPEditor/MyUploadDocs/BASSCOM_Barometer_2015_(BG).pdf
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− The sector has high added value and provides high standard of living to 
its employees; 

− The growth has further potential, if qualified workforce is supplied; 

− The investments in education produce value for all stakeholders – the 
business, the workforce, the budget. 

Another significant survey in the sector is Information Technologies Sector 
analysis. Current trends, problems and needs in the framework of project 
"Development and introduction of an information system for evaluation of the 
workforce competences per branches and regions", written in the period 2009-2013 
by the Bulgarian Chamber of Industry – Union of Bulgarian Business (BCI). The 
analysis goes into great detail in the sector’s components, confirming the dynamic 
and expansionary character of the sector’s development. 

The main export destinations that the analysis outlines are North America and 
Great Britain with a share of nearly 1/3, the German-speaking countries (Germany, 
Austria and Switzerland) with roughly 1/5. The conclusions of this analysis confirm 
and develop further the conclusions of the previously quoted survey in the following 
way: 

− The sector is one of the few in the Bulgarian industry that was barely 
affected by the economic crisis; 

− The technology change had a dramatic influence on the business models, 
the markets, the user needs and the skills and qualifications of the 
workforce in the IT industry; 

− The IT sector in Bulgaria shows excellent performance in all key aspects 
and has considerable potential for innovations and export-oriented 
growth; 

− Due to its export orientation the branch is largely dependent on the 
international situation; 

− The total number of employees in the sector is small, just 1% of the 
employed in Bulgaria. Nevertheless, the sector generates 3% of the 
country’s GDP, which is indicative of its high added value; 

− Not only foreign outsourcing companies are significant in the branch, but 
also local representatives with their innovative products and successful 
business models, which is indicative of the local IT business’ escalation 
along the IT business value chain; 

− A large number of local SME have a solid contribution in the sector and 
can be considered examples of success and "best practice". 

The foreign investments in the ICT sector in the past decade are considerable. 
The largest sources of direct foreign investments in the area of information and 
communication technologies in Bulgaria are definitely the mobile operators, owned 
by foreign companies – "M-Tel" is part of Telekom Austria Group, "GLobul" – of the 
Norwegian Telenor/OTE and Vivacom belongs to foreign investment funds. Apart from 
the information infrastructure, there are investments in other IT activities in Bulgaria. 
In the past decade Bulgaria and the ICT sector have proved as a successful model; 
not only of outsourced client service centres, production of software and assembling 
of hardware at low prices, but also as providing conditions for research and 
innovations, satisfying the high requirements of the multinational companies. This 
has led to an increase of foreign investments, especially in the "Activities in the IT 
field" sub-sector that includes the majority of the knowledge and innovation-intense 
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companies. In most cases the foreign investments and the entering of global 
companies in the Bulgarian ICT sector followed the model of acquiring Bulgarian 
firms, with which they have previously had partnerships. The presence of research 
units of large ICT companies in Bulgaria (SAP Labs, Siemens, Johnson Controls, 
VMWare, Nemetschek, Sitel, Codix, Epuic Electronics etc.) and the Bulgarian firms 
creating innovative products and services for large multinational companies or in 
partnership with them (Sirma Solutions, Fadata, Interconsult Bulgaria, TechnoLogika, 
Datex, Telerik, MusalaSoft, Bianor, Hemimont, Telenix, Chaos Group, Rila Solutions, 
AMK, Optix, Samel-90, Daisy Technology etc.) create conditions for increasing 
visibility of the country internationally and its endorsement as a destination of service 
outsourcing and high-technology innovative development.  

Use of ICT products and services in Bulgaria  
NSI measures the use of ICT services by three main user groups – households, 

enterprises and the public sector. The review of such indicators will allow an 
evaluation of the national market’s development potential. 

Use of ICT products and services by the households  

According to the European Commission’s Digital Report for 2016 the high-
speed, broadband internet is available to almost 72% of the households in Bulgaria. 
However, there is access no high-speed internet in the rural areas. The households 
having internet reached 60% in 2015, compared with only 1/3 in г 201039. Only 55% 
of the Bulgarian households have fixed broadband connection subscription (27th in 
the EU rank), and half of them use high-speed connection (10th in the EU rank).  

Substantial differences were registered in the values of the regions and for the 
year 2015 the difference between the lowest (North-Western region) and the highest 
(South-Western region) value is 23 percentage points. 

The people of the age group 16-74 using computers were 45.4% in 2010, 
increasing to 56.7%. in 2015. The average annual growth rate is 4.6%, which has 
slowed down in the past three years. 

More than half of the people in the age group 16-74 regularly use internet. The 
regional distribution is analogous to the access of the households to internet. Direct 
correlation was observed between this indicator and the age and education markers, 
where over 80% of the people aged 16 to 34 use internet regularly; among the people 
with higher education the percentage is 86.3%. Significant differences exist in the 
economic activities indicator as well, where internet I used by 71.8% of the employed 
persons and 37.4% of the unemployed. 

On the other hand the DESI index of penetration of digital technologies in the 
economy and society for 2016 shows that Bulgaria is the member state with the 
highest share of the population that has never used the internet.  

                                           
39 NSI data 
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Figure 20: Persons who have never used internet per countries (% of the population) 

 
source: Eurostat 

The use of internet for personal reasons can hardly be considered from a 
commercial user perspective. On the other hand though, it is turning into a major 
marketing and advertising channel. Therefore the development of various personal 
services is increasingly becoming commercialized.  

Figure 21: Distribution of the use of internet for personal reasons per categories (%) 

 
source: NSI 
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Internet is used predominantly for communication (67.5%) and access to 
information (45.8%). For the year 2015 in the communication aspect call/video calls 
via internet were with the highest frequency, followed by the use of e-mail and the 
social networks. The Bulgarian internet users are on top of the rank in the use of the 
video calls service (1st place) and the social networks (6th place)40. In the field of 
access to information reading online newspapers, news sites and journals comes first, 
following by the search for information about goods and services.  

The use of internet for services in the fields: civil and political participation 
(13.2%) and professional life (10.1%) is under 15%. For other online services whose 
share is considerably lower (18.3%) compared with the first two groups the most 
frequently used is travel information and reservations – nearly 30% of the users. 

In the last five years a very significant change was observed in the manner of 
using internet, which is a result of the development of the ICT. The use of internet 
by the households for communication with the public institutions is not a widespread 
practice yet and includes slightly less than 20% of the internet users. 

The people who use internet to buy goods and services have increased smoothly 
in the past 5 years and from 5.1% in 2010 have reached 18.5% of the population in 
the age group 16-74 in 2015. The use of this type of service is typical for the densely 
populated settlements where the values are 8.7% for 2010 and 24.2% for 2015 
respectively. There are serious territorial differences that are similar to the remaining 
indicators in terms of maximum values – in the South-Western region ¼ of the people 
used this type of service in 2015. Although the North-Western region had the lowest 
value at the beginning of the period (2010), in the flowing years the proportions 
changed and the North-Central came up first, also the South-Central in some of the 
individual periods. 

Use of ICT products and services by the enterprises  

More than 90% of the enterprises with more than 10 employees had access to 
internet in 2015, and among the enterprises with more than 250 employees the share 
reaches 99.7%. The share for enterprises with 10 to 49 is equally rather large 
(89.8%). The preferred access to internet by the enterprises is through a fixed 
broadband connection, which is used by 71.3% of the economic agents. The mobile 
connection is the favoured access to internet for 44.7% of the enterprises and has 
grown in use by 20.4% in the period 2010-2015, while the alternative shows an 
increase by 10.6 percentage points. Around ¼ of the enterprises use the two ways 
of access to the internet in parallel. 

                                           
40 DESI index data on the penetration of digital technologies in the economy and society for 2016. The 
comparison is between the EU member states.  
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Figure 22: Share of the population using internet for communication with the public 
institutions (%) 

 
source: NSI 

Nearly 30% of the people employed in the enterprises with more than 10 
employees use computers and the share is the highest for enterprises with 10 to 49 
employees, which is accorded with the distribution of enterprises by number of 
employees per sectors. A slightly lower share, around ¼ of the employees use 
internet for their basic activities. 

The proportion of enterprises (with more than 10 employees) using a resource 
management system (ERP) has increased by 14.1% in the period 2010-2015 and has 
reached 24.9% at the end of the period. According to the number of employees there 
is a significant misbalance in the value of the indicator - while for enterprises with 
more than 250 employees the share is 60.8%, for those with 10 to 49 employees it 
has come up to hardly 20.7%. During the examined period the growth rate was the 
highest among the large companies. 

The enterprises (with more than 10 employees) using software applications for 
customer relationship management (CRM) are 17.2%. The increase is just 2.8 
percentage points compared with 2010. In this case there is a difference in the shares 
according to the size of the enterprise, measured through the number of employees. 
In the enterprises with more than 250 such applications are used by 33.6% and the 
increased compared with 2010 is 7.0%. 

Only 18.6% of the enterprises (with more than 10 employees) had their official 
security policy in 2015, which is an increase by 11.8% as opposed to the year 2010. 
More than half of the enterprises with more than 250 employees have such a policy 
and in this group the change is by 25.2 percentage points. At the same time only 
15.4% of the enterprises with 10 to 49 employees have an official security policy. 

Contrary to the households, a much larger portion of the enterprises use 
internet for interaction with the public institutions. Between 70% and 80% of the 
enterprises with more than 10 employees use internet to receive information, 
download forms and submit filled forms. The fastest growth rate was registered in 
the service of submitting filled forms. 

Electronic trade has a solid development potential in the country. According to 
NSI data only 8.7% of the enterprises with more than 10 employees have performed 
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online sales. In absolute terms enterprises with 10 to 49 employees are the most 
numerous, but proportionally 8.1% of these enterprises perform online sales, while 
among the large ones the share is 14.4%. The smaller enterprises show a very stable 
trend toward increase – in the period 2010-2015 they increased more than twice.  

The value of the internet and/or networks other than internet sales of the 
enterprises exceeds substantially the value of purchases in the period 2010-2013. 
For the past two years the amount of the sales has increased, but no statistical data 
is available on the volume of the purchases. 

Table 5: Value of sales and purchases of the enterprises through the internet and/or 
other networks in the period 2010 – 2014 (in million BGN) 

  2010 2011 2012 2013 2014 2015 

Value of purchases  965 2 241 1 892 2 285 . . 

Value of sales 2 493 3 443 4 205 4 409 5 142 8 885 

The enterprises buying goods or services online are slightly less compared with 
those selling online. In 2015 their share was 13.0%, where the dispersion by size of 
the enterprise is analogous to the remaining indicators, but not so explicitly 
expressed. 

Figure 23: Enterprises that have received online orders (sales) (number) 

 
source: NSI 

Use of ICT in the public sector  

The Report on the status of administration 201441 explores the ICT in the public 
sector. The public administration is largely equipped with the necessary technical 
infrastructure to perform its functions, although on occasions the equipment has 
lower functionality parameters. The trend still exists for high class computers to be 
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administrations are in fact the main supplier of administrative services. 
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In implementation of Contract № 115/11.10.2012 for supply of software – 
Microsoft program products with a license for unlimited right of use for the needs of 
the public administration, the distribution of the licenses is as follows г: 

− 95 854 licenses: Microsoft Windows XP – 18 740 pcs.; Microsoft Windows 
Vista – 231 pcs.; Microsoft Windows 7 – 56 394 pcs.; Microsoft Windows 
8 –6 250 pcs. and Microsoft Windows 8.1 – 14 239 pcs.; 

− 95 854 licenses for Microsoft Office: Microsoft Office XP – 1 089 pcs.; 
Microsoft Office 2003 – 14 666 pcs.; Microsoft Office 2007 – 8 923 pcs.; 
Microsoft Office 2010 – 61 977 pcs. and Microsoft Office 2013 – 9 199 
pcs.. 

The majority of the administrative structures (97.8%) reported they had their 
local network built. The report points this out as a good condition for introducing ICT 
in the work process and electronic exchange. 

The report data show that at the end of 2014 the e-services provided by the 
public administration were distributed as follows: 

− 10 591 е-services of the type: information about the services is uploaded 
on the respective web site. Territorial administrations provide the largest 
number of this service type – 9 379 pcs.; 

− 10 243 е-services of the type: document templates and form can be saved 
and printed, and then filled on paper and submitted to the administration. 
Territorial administrations provide the largest number of this service type 
– 8 839 pcs.; 

− 4 454 e-services of the type: filling and submitting the necessary 
documents and forms on the web site. The larger number of this e-service 
type is provided by the central administration – 3 296 pcs.; 

− 776 e-services of the type: filling in documents, submitting applications, 
paying fees and issuing and receiving the respective document in internet 
(electronically). The larger number of this e-service type is provided by 
the territorial administrations – 591 pcs. 

The report underscores that most of the administrative structures (99.64%) 
pointed out that at the end of 2014 their employees used new devices for access to 
internet in their work. The total number of such devices is 7 897, distributed as 
follows: mobile phone – 3 910 pcs. (49.48%), smart phone – 1 791 pcs. (22.66%) 
and tablet – 2 201 pcs. (27.85%). In the territorial administrations the number of 
devices used for access to internet is larger – 2 815 pcs. Compared to the central 
administration – 508 pcs. at the end of 2014. This shows that the share of officers 
using these technologies is relatively small. 

The report contains the assertion that all administrations should possess a 
certain set of systems to be able to function effectively. However areas exist where 
the coverage with such systems is rather low. This is a condition for the development 
of specific products that should be proposed for meeting the respective needs. 
Systems not provided in the public administration per types are as follows:  

− 67.70% of the administrations lack systems for management of 
documents, flows and content through the WEB. 

− 45.31% of the administrations have not introduced a human resource 
management system; 

− 39.75% of the administrations lack database management systems; 
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− 18.75% of the administrations lack document flow systems; 

− 13.88% of the administrations lack legal information service system; 

− 5.90% of the administrations lack performance and remuneration 
systems; 

− 3.29% of the administrations accounting systems; 

In comparative perspective some of the services have increased their share and 
the reason for that appears to be the combined use of various systems. 

An established European practice, especially in member states with advanced 
development of electronic and open government is the introduction of a national 
standard(s) for public procurement in terms supply of goods and services related to 
the ICT application in the public administration, and of the provision of public 
services. This, and the ability to foresee the direction of ICT use in the public 
administration and the provision of public services allow the business to develop 
technologies and applications, competing on the public procurement market and in 
public service-related products and services.  

The communication connectedness of the administrative structures of the 
central and territorial administration is ensured by the Uniform electronic 
communication network (UECN) of the state administration, which serves also 
the needs of the national security. It is maintained and managed by the Executive 
agency Electronic Communication Networks and Information Systems (EA ECNIS) in 
accordance with Art. 17 of the Electronic Communications Act and Decree № 196 
from 8 July 2011 of the Council of Ministers. 

ECNIS enables the connected administrative services to transfer and receive 
data, voice and video between their local networks. ECNIS is used for free provision 
of network communication services and internet access. 

As of 2014 ECNIS secures connectedness to: 

− The central administration of the executive, including their structures 
distributed across the country’s territory: 

• 9 out of 12 administrative structures reporting to the National 
Assembly; 

• 5 out of 14 administrative structures, created with a CMD; 
• 18 out of 30 administrative structures created with a law; 
• 4 out of 6 administrations of state commissions; 
• Administration of the Council of Ministers; 
• all (7) state agencies; 
• 18 out of 29 executive agencies; 
• all (17) ministries. 

This means a total of 79 administrative structures out of 116 of the central 
administration of the executive (68.11%), all of which have access to internet 
secured. 

− territorial administrations of the executive: 

• all district administrations; 
• 25 out of 265 municipal administrations; 
• 19 out of 35 regional administrations; 
• 16 out of 59 specialized territorial administrations, created as legal 

entities with a normative act, 
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or a total of 86 administrative structures out of the 470 of the territorial 
administrations of the executive, which is a considerably lower provision than that of 
the central administration of the executive (18.30%), of which 42 also have access 
to internet. 

The summarized data show that the communication provision of the 
administrative structures of the territorial administrations of the executive through 
ECNIS is significantly lower than that of the central administration of the executive. 

In 2014 project "Development of high-speed broadband access in Bulgaria 
through the building of a critical, protected, secure and reliable public ICT 
infrastructure" was launched, with which by 2015 broadband infrastructure was built 
in remote and poorly developed settlements and communication connectedness was 
secured for 29 municipal administrations and all the territorial structures of the 
central administration of the executive on the respective territory. 

In 2014 access to internet was secured for 121 out of 586 administrative 
structures through ECNIS, which forms 20.65%. 

The administrations at all levels have stated they had various types of local 
networks, a total of 708. 

The answers suggest that 86 (14.93%) of the administrations were connected 
to ECNIS in 2014 versus 91 (15.53%) in 2013 and 490 (85.07%) were not connected 
to it, versus 495 (84.47%) in 2013 and used alternative internet providers. The 
summarized data show that the costs for alternative internet provision amounted to 
BGN 1 481 723.48. It can be assumed that the costs of the administrations using 
alternative internet providers have reduced (to BGN 1 597 668.53 in 2013). This 
provides the cost effectiveness of the approach of using a uniform network for access 
to internet and a possible future optimization of the costs after the integration into 
ECNISNSP. 

The reliable and secure big data exchange of national importance – data, texts, 
documents, voice, video etc. can be ensured through the integration of still separated 
existing telecommunication networks in the country in the uniform state 
communication infrastructure – ECNISNSP. 

The connection of all structures in the uniform state communication 
infrastructure is a main condition for the development of the e-government. This will 
not only lead to reducing the additional costs for access to internet of the 
administrations, but also to fast data transfer and will reduce the use of paper 
documents. 

The summarized data on the use of phone services show that in 2014 the 
structures of the executive used 151 630 active phone numbers, of which: 

− 68 790 (45.37%) fixed, versus 72 980 (52.87%) in 2013; 

− 82 840 (54.63%) mobile, versus 65 067 (47.13%) in 2013. 

− The total respective expenditure in 2014 amounted to  
BGN 29 675 001.15, where: 

• BGN 18 084 670.89 for fixed numbers, versus  
BGN 19 558 340.71 in 2013; 

• BGN 11 590 330.26 for mobile numbers, versus 
BGN 11 775 303.30 in 2013. 

It is evident from the answers that a trend is outlining for increased number of 
active phone numbers and reduced costs of phone services on an annual basis. It is 
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recommended that the introduction of the VoIP service is done stage by stage to 
optimize the costs. 

The total number of employees in the administration in charge of ICT in 2014 
was 3 364. The data results show that in 2014 the employees in charge of the ICT 
maintenance in the administration were 2 409; of ICT planning were 505 and of ICT 
development – 450.  

In 2014 a trend is outlined toward a decrease in the number of specialized units 
for ICT maintenance and development in the administration г. The data show as 
follows: specialized directorates – 18; specialized departments – 39; individual 
experts – 284; subscription maintenance – 199; no maintenance – 36. Quite likely 
the difference between the years 2013 and 2014 are mostly due to the changes in 
the structures of the state and municipal in the administration. 

Infrastructure 
The most important public infrastructure in the ICT sphere is: 

− National Center for Supercomputing Applications; 

− GRID computing systems at various institutes of the BAS, universities and 
business organizations; 

− National research and education network. 

Universities, BAS institutes and other research organizations  
Due to the ICT influence in all sectors, education and training is practically 

offered by all universities in Bulgaria – comprehensive and specialized, and by several 
BAS institutes. Technology development is performed by several leading 
organizations, among them: 

− Institute of information and communication technologies of BAS, 
developed as a center of excellence in various aspects of ICT through 
Horizon 2020 projects and the previous EU framework and supranational 
programs. It is the "national champion" and the most successful Bulgarian 
academic unit under those programs; 

− SU "St. Kliment Ohridski" through the Faculty of Mathematics and 
Informatics and the Technical University of Sofia are the two most 
successful universities in the ICT sphere as far as ICT are concerned in 
Horizon 2020 and the previous EU framework and supranational 
programs.; 

− Laboratories of national significance in the field of semantic technologies 
(NBU/BAS) and robotics (University of Ruse).  

Technologies 
There are no dominant technologies in the ICT sector in Bulgaria. We made an 

analysis of the leading companies in the sector, identified through the annual ranks 
of Capital 100, the successful participation in ICT projects of Horizon 2020 and the 
previous Framework Program 7 (FP7) of the EU, the BCI analysis of the IT sector for 
BASSCOM from 2013 and other publicly available sources. Many technologies in 
development were identified through the products and services where they are 
applied. The main group of enterprises in the ICT sector are medium and small, with 
some notable exceptions (Terelik, Sirma Group etc.).  
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We have come up with the following list of ICT, developed by the Bulgarian 
companies and applied in products created in the country. The list is not exhaustive, 
but it is indicative of the presence of a critical mass for development of all the leading 
trends worldwide. 

Table 6: ICT developed by Bulgarian companies and applied in products, created in the 
country  

Technology ICT – sub-field  

new /renewed technologies 
for management of business, 
finance, healthcare, 
administration  

Web, hybrid and "native" applications, web-based 
applications for creation and exploitation of new 
products and services; Big Data, Grid and Cloud 
Technologies; linguistic technologies 

Cloud technologies/ could 
service provision NaaS/ 
virtualization 

Big Data, Grid and Cloud Technologies; 

Big data/ artificial intellect / 
automated analytical services  

Big Data, Grid and Cloud Technologies; 

Semantic technologies and 
solutions for text and web 
analysis  

linguistic technologies; 

Technologies for electronic 
publication  

Linguistic technologies; Web, hybrid and "native" 
applications, web-based applications for creation and 
exploitation of new products and services; 

IT consultancy services  Web, hybrid and "native" applications, web-based 
applications for creation and exploitation of new 
products and services; Big Data, Grid and Cloud 
Technologies; Language technologies 

Technologies for mobile 
applications  

Web, hybrid and "native" applications, web-based 
applications for creation and exploitation of new 
products and services; 

Technologies for electronic 
trade  

Web, hybrid and "native" applications, web-based 
applications for creation and exploitation of new 
products and services; 

Technologies for provision of 
web services / web 
conferences / content  

Web, hybrid and "native" applications, web-based 
applications for creation and exploitation of new 
products and services; 

CAD / CAM, GIS technologies  3D digitalization, visualization and prototyping; 
productions, in particular Fabless and new approaches 
for design and/or assembling; 

Own technologies for 
development of web, hybrid 
and "native" applications, 
web-based applications for 
creation and exploitation of 
new services and products; 

Web, hybrid and "native" applications, web-based 
applications for creation and exploitation of new 
products and services; 

Technologies for creation of 
online games  

ICT approaches in machine building, medicine and 
creative industries (in relations with the other three 
thematic areas), including digitalization of the cultural 
and historic heritage, entertainment and educational 
games, embedded software; Web, hybrid and "native" 
applications, web-based applications for creation and 
exploitation of new products and services; 



70 

Technology ICT – sub-field  

Technologies for visual 
effects and virtual reality  

ICT approaches in machine building, medicine and 
creative industries (in relations with the other three 
thematic areas), including digitalization of the cultural 
and historic heritage, entertainment and educational 
games, embedded software 

 

Outside the above list remain several type of activities with a very significant 
contribution to the economic indicators of the ICT sector, but a different technology 
aspect: 

− Outsourcing of development activities (ТО – use of new opportunities 
for outsourcing and ICT-based services and systems) is present with some 
of the largest IT corporations in the world – SAP, VMware, Visteon 
Electronics Bulgaria etc., but the created products belongs to the mother 
company and the technology decisions are taken outside Bulgaria; 

− Outsourcing of software and technical services – Call centers, (ТО – 
use of new opportunities for outsourcing and ICT-based services and 
systems) is present with some of the largest IT corporations in the world 
– HP, Coca Cola etc., but here no new technologies, products or services 
are created. 

There are also activities where no essential technology development happens 
in Bulgaria, but are applied in the creation of products and/or ICT infrastructure. 

Table 7: Activities where no essential technology development happens in Bulgaria, but 
are applied in the creation of products and/or ICT infrastructure  

Technology  ICT – sub-field 

System integration of software 
products for business management  

Web, hybrid and "native" applications, web-based 
applications for creation and exploitation of new 
products and services; Big Data, Grid and Cloud 
Technologies; linguistic technologies 

Technology for production of 
electronic components  

ICT hardware/ infrastructure 

Technology for production of 
magnetic heads, electronics and 
fine mechanics and EIT gauges  

ICT hardware/ infrastructure 

Technology for production of optic 
cables and passive components  

ICT hardware/ infrastructure 

Technology for design, production 
and installation of printed circuit 
cards  

ICT hardware/ infrastructure 

Telecommunication consulting 
services – 3G/4G/5G technolgies 

Wireless sensor networks and wireless 
communication /management 
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The science-business link  
The main axis along which the science-business interaction in ICT is performed 

is the development of human capital. It acquires various forms, identified in the 
framework of project "Science and Business" of the MES, financed by OPHRD: 

− Academic programs created with the involvement of the business; 

− Laboratories in universities, equipped and maintained with the 
participation of the business; 

− Entrepreneurial activity of scientists and researchers, most often in the 
form of business enterprises established by the scientists and researchers 
themselves, which provides parallel employment for them; 

− Sustained informal contacts and partnerships with scientists and 
researchers and/or their institutions; 

− Cooperation for participation in national and international applied 
research projects etc.  

From a technology perspective the consulting and expert activity of researchers 
in the business is widespread, most often in the form of individual rather than 
institutional agreements. In this case the technology is led by the policy and 
objectives of the companies. 

Bulgarian ICT companies have participated in at least five innovative projects 
(IA/RIA) under Horizon 2020 and thirty-four joint technology projects (KTP) under 
FP7, and at least ten more projects under SME instruments can be attributed to this 
category. ICT is one of the most active fields with Bulgarian participation under the 
framework programs for science, research and innovations of the EU, not including 
any infrastructure and supporting activities projects. The data show that when the 
business is interested in a technology, it participates in its development.  

On the other hand the opinions of both the academic community and 
the business is that the direct technology transfer from science to business 
is practically non-existent in the ICT field. 

Main challenges  
The fast growth of the ICT sector and the influx of foreign investments, as well 

as the reduced strength of the science-business link has produced the following 
challenges to the sector: 

− deficit of ICT experts, because the higher and secondary education cannot 
answer the demand for human capital, which reduces the growth even in 
a situation of existing interest and direct foreign investments; 

− missing link science-business and ineffective policy for commercialization 
of research and innovations; necessity for creation of stable and sustained 
relations between science and education, and the business; to overcome 
this deficit many leaders in the sector develop their own qualification 
programs; 

− existence of "grey" (hidden) economy in the ICT sector; 

− presence of regulatory and administrative barriers to the business in 
general and the SME in particular; 

− clear institutional representation of the sector; 
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− the need to create and develop a database or network of research 
products awaiting market realization, and promotion of the results of 
scientific/research projects; 

− the need to build additional capacity of the Patent Office, which will 
increase the speed of patent. 

 

Vision for the development of the thematic area  
In 2020 Bulgaria should successfully integrate in the common digital market of 

the EU through development of the regulatory framework and the infrastructure 
necessary for development of digital society and economy. This means overcoming 
the lagging behind in the development of human capital for work in a digital 
environment and provision of sufficient resources to compensate the deficit of 
qualified workers for the enterprises, producing technologies, goods and services in 
the thematic area. ICT at large extend lead to a complete change in work organization  
or to creation of entirely new technologies, changing the overall environment 
(disruptive technologies). 

Objectives: The main policy objective for the thematic area is the 
provision of a favourable environment for development and 
sustainable growth through fast integration on the common 
digital market.  
The specific objectives are: 
− Provision of the information and communication 

technologies sector and of the sectors using such 
technologies with highly qualified specialists; 

− Provision of clarity and predictability of technologies for 
the electronic government in Bulgaria and its 
infrastructure; 

− Support to research, targeted at the technology 
bottlenecks. 

Development 
scenarios: 

− Smart, scaling and other technologies and adaptive 
networks, including mobile networks; 

− New smart devices for personal transport, health, 
quality of life, buildings etc.; 

− New analytical semantic technologies, understanding 
natural languages, including Bulgarian, innovative 
products for analysis for large volumes of information in 
the internet; 

− New autonomous/robotized systems for the business, 
for learning, for daily chores etc., based on augmented 
and virtual reality; 

− New service software, overcoming places with slow 
connection in the network between the user and the 
cloud; 

− New service software for improving the security and 
personal identification of the user in the cloud; 

− Movable platforms beyond mobile phones, new ways 
and applications for including the digitally excluded; 
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− Creation of new models of work processes through 
internet-based personalization and simplification of the 
business, administration, trade, personal health etc.; 

− A rich open code archive with search and tracing 
capabilities; 

− Including the younger generation in the technology 
development discussion – this is important and should 
be done at intellectual level without mentoring of the 
youth. 

Limitations: − Deficit of ICT specialists, high mobility and inability of 
the higher and secondary education to satisfy the needs 
of the labour market; 

− Existence of "grey" (hidden) economy in the ICT sector, 
competing disloyally the proper business, often using its 
designs; 

− Insufficient protection of intellectual and industrial 
property; 

− Weak science-business link. 

Priorities  

Management 
priorities: 

• Overcoming the lagging behind in the penetration of 
digitalization in the economy, business and 
administration; 

• Accelerated utilization of technologies, methods etc., 
improving the resource effectiveness and the application 
of ICT in the entire economy. 

Technology/ 
product 
priorities: 

Technology priorities: 
− Internet of things, smart buildings, transport facilities, 

integration in all types of devices, transition from 
sensors to responsive systems, health ICT devices for 
personal use, monitoring health and physical condition; 

− Big data and complex analytical software, artificial 
intellect, industrialization of analytical activities and 
business information (BI), personalization of advertising 
content, generated by robotized systems; 

− Robotized systems, competing with people for jobs, 
autonomous hardware and software systems, 
development of augmented and virtual reality; 

− Cloud technology, all as a service, user security, cloud 
security, personal identification  

− Social technologies, mobile communications, 
exchange and security of information as a uniform 
digital ecosystem  

− Interactive wen and mobile applications, based on 
the HTML5/CSS3 standards for various operational 
systems, mobile and other accessible technologies for 3 
billion currently digitally excluded; 

− Reconsideration and full renovation of basic technologies 
for man agent of the business and administration (ERP, 
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CRM, HRM), е-commerce, transformation of the 
administration, healthcare and education; 

− Technologies introducing new paradigms 
(Disruptive technology). 

Product priorities: 
− services includes all the software niches in the sector: 

from outsourcing to development of own software 
products, R&D activities etc.; 

− creation/branding of own hardware trademarks can be 
focused on personalized/ single series products, 
targeting narrower market niches; 

− diversified products / services based on new ICT. 

Key indicators: − Existence of critical mass of new technologies and 
technology solutions, specified according to their 
potential for application in various sectors of the 
economy; 

− Abrupt increase in the use of ICT-based technologies in 
the business management and production processes; 

− Implemented "best practice" in the public sector for 
technology planning in the implementation of key 
government initiatives – e-government; e-justice; e-
health as a model for the private sector. 

ISSS indicators Indicator Value (year) Source 
ICT & business model creation 56.4 2013 GII 2016 
ICT & organizational model creation 54 2013 GII 2016 
ICT access 68.5 2013 GII 2016 
ICT use 52.2 2013 GII 2016 
Computer software spending, % GDP 0.3 2013 GII 2016 
High- & medium-high-tech manufacture 19.1 2013 GII 2016 
Company spending on R&D 3.1 2015 GCR 2015-16 
Manufacture of computer, electronic and optical 
products (26 NACE), VA in production (%) 

42.1 2014 Eurostat 
(DataBase for 
SME) Telecommunications (61 NACE), VA in production 

(%) 
51.6 2014 

Computer programming, consultancy and related 
activities (62 NACE), VA in production (%) 

61.6 2014 

Scientific research and development (72 NACE), VA 
in production (%) 

46.2 2014 

Information service activities (63 NACE), VA in 
production (%) 

55.6 2014 

R & D expenditure by field of science during the 
2010-2014 

   

Technical sciences (25.1%), million euro 222.6 2014 NSI 
Natural sciences, mathematics and informatics 
(24.6%), million euro 

164.7 2014 NSI 

Action Framework 

Main 
measures: 

− Support to the development/purchasing of modern 
education curricula for the universities, based on the 
latest achievements in the scientific fields related to the 
thematic area, including for companies developing their 
own open programs for qualification of experts; 

− Promotion of planning and introduction of new ICT in 
the enterprises; 

− Stimulating private financing of research in the scientific 
fields, related to ICT; 

− Stimulating cooperation between the companies and 
research organizations and encouraging the 
internationalization of cooperation;  
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− A focus on additional development of organizational and 
management capacity in both the enterprises and the 
administration. 

Time schedule 
and 
milestones: 

− Institutionalization of cooperation between the 
stakeholders – by the end of 2016; 

− Inventory of assets (resources) in the thematic area and 
assessment of the innovation potential – by mid- 2017; 

− Identification and prioritization of key initiatives for 
development and/or introduction of new technology 
solutions, enabling the production and/or supply of new 
products and/or services in the thematic area, based on 
the level of their technology readiness – by mid-2017; 

− Targeted support for an optimum number of key 
initiatives in view of securing a quality change in the 
technology status in the thematic area – by mid-2017 
and in compliance with the realization time assessment; 

− Introduction of technology planning practices in the 
public sector in the implementation of key government 
initiatives – e-government; e-justice; e-health  
– 2017-2018 

− Introduced sustainable model of interaction between the 
stakeholders in the thematic area – by 2020.  
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TECHNOLOGY ROADMAP FOR THEMATIC AREA  
"INDUSTRY FOR HEALTHY LIFE AND BIOTECHNOLOGIES " 

Characteristics of the thematic area 

Description 
In one of its regional analyses ISSS ИСИС justifies the choice of thematic area 

"Industry for healthy life and biotechnologies" with the argument that the 
development of effective agriculture is one of the main opportunities for improving 
the labour market, support of the business and increased investments42.  

Figure 24. Scope of thematic area "Industry for healthy life and biotechnologies" 

 

Clean production, storage and processing, including packaging and availability 
of bio-products  
ISSS promotes innovative methods of clean production, storage and 

processing, including packaging and availability of bio-products, with a focus on 
application in production. In terms of using the potential of the Bulgarian agriculture, 
ISSS underscores the following methods, technologies and products43: 

− Fermentation foods technology – modelling, optimization and 
management of fermentation processes; beer production – uses sprouting 
barley grains (barley malt) as a main substance and yeast of the 
Saccharomyces species as a biological agent of alcoholic fermentation; 

− Biotechnology of enzyme substances – production and use of bread 
yeast; in bread production enzymes increasing its durability are added; 

− Production of lactic acid products – these productions use lactic acid 
bacteria and enzymes for food products like yogurt and various types of 
cheese; technologies based on biological processes, such as cheese 
production, acquiring the necessary enzymes from bacteria cultures 

                                           
42 ISSS, p. 38. 
43 Ibid. p. 94. 
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instead of the traditional method of extracting them from the animal 
stomach; 

− Wine and alcoholic beverage production – use carbohydrate 
containing products as a substratum that transform into alcohol with the 
help of highly productive cultures of the Saccharomyces species; 

− Vinegar production – this production is based on the use of alcohol-
containing substances, influenced by selected sour bacteria; 

− Production of natural aromatic products – ether oils, natural 
distillation waters (rose, lavender, chamomile, common balm, salvia etc.) 
and extracted products. 

Medicinal forms, substances and products  
This section focuses on the so-called "personal medicine" related to collection 

and processing of patient data in view of determining the best treatment in terms of 
effectiveness and efficiency for each individual patient. 

Nano technologies serving the medicine  
Nano technology is a set of technologies enabling the manipulation, research 

and exploitation of tiny (usually less than 100 nanometers) structures and systems. 
The nanosciences and nanotechnology achievements have the potential to influence 
the practice in all fields of economic activity and all aspects of daily life; ISSS however 
focuses on innovations (new materials, devices and products) for improving health 
and life expectancy.  

The "nanomedicine" is a field of science and technology for diagnosis, treatment 
and prophylactic of diseases and traumatic injuries, for pain relief and preserving and 
improving human health through the use of knowledge about the human body at 
molecular level and nano-structured materials, biotechnologies and genes 
engineering, and ultimately a set of machines and nanorobots. It includes the 
following main sub-fields that largely overlap, using shared nanotechnical solutions44: 

− Nanodiagnostic; 
− Nanopharmacology; 
− Nanoregenerative medicine; 
− Nanotherapy; 
− Nanosurgery. 

Medicine and treatment tourism  
In its study "Medical Tourism: Treatments, Markets and Health System 

Implications: A scoping review"45 OECD provides the following definition of medical 
tourism: 

"Medical tourism is when consumers choose to travel across international 
borders with the intention to receive some form of medical treatment. This 
treatment may involve the full range of medical services, but most often it 

                                           
44 European Science Foundation. Nanomedicine. Forward look on Nanomedicine. 2005; 
45 The study was conducted by Neil Lunt-University of York, Richard Smith-London School of Hygiene & 
Tropical Medicine , Mark Exworthy-Royal Holloway University of London, Stephen T. Green-Sheffield 
Teaching Hospitals Foundation NHS Trust; Daniel Horsfall and Russell Mannion-University of 
Birmingham,  
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includes dental medicine, cosmetic surgery, planned surgery and treatment of 
sterility46."  

Medical tourism is related to the broader concept of "health tourism", which in 
some countries has a long history of development of spa resorts and coastal areas, 
as well as other natural sites. Some analysts perceive health and medical tourism to 
be a combined phenomenon with different focuses. Carrera and Bridges (2006, 
p. 447)47 for instance define health tourism in the following way: "Organised travel 
outside one’s local environment with the purpose of maintaining, increasing or 
restoring the wellbeing of the body and soul". This definition involves medical tourism 
as well, which is confined to an "organised travel outside the natural jurisdiction of 
one’s healthcare with the purpose of boosting or recovering one’s health through 
medical intervention". 

The boundaries of what health means and should therefore be perceived as 
medical tourism for statistical purposes are quite uncertain. Not all procedures in the 
range will be included in the health and medical tourism statistics. Cosmetic surgery 
for aesthetic, rather than recovery purposes is considered outside the scope of health 
and medical tourism. 

Medical tourism interventions only have treatment purposes and are performed 
by medical institutions, using medicinal substances and devices. The following figure 
illustrates the definition used by OECD to differentiate medical tourism in the frame 
of health tourism in terms of the intervention types, the places of service delivery 
and the use of intervention substances and devices.  

Figure 25: Medical and health tourism  

 

                                           
46 point 9 p.7, ibid.  
47 Expert Rev Pharmacoecon Outcomes Res. 2006 Aug;6(4):447-54. doi: 10.1586/14737167.6.4.447. 
Globalization and healthcare: understanding health and medical tourism. Carrera PM1, Bridges JF. 
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The Strategy for Sustainable Development of Tourism in Bulgaria 2014-2030 
envisages the opportunity for development of recovery, medical and health tourism 
as having specific resources and good indicators in Bulgaria and a complementary 
element to thematic area "Industry for healthy life and biotechnologies".  

The Bulgarian territory is rich in (geo) thermal and mineral waters with 
temperatures in the interval 20oC to 100oC. The water temperature is not higher than 
50оС for around 72% of the disclosed resources in state-owned deposits and their 
debit varies between 1 and 20 l/s in 75% of them. Their common dynamic resource 
amounts to some 4600 l/s. Bulgaria is one of the richest country in Europe in mineral 
waters, allowing various, but mostly treatment usage. 

Biotechnologies  
The biotechnologies involve the application of science and technology on live 

organisms, biological systems or their derivatives for creation or modification of 
products, services and processes for specific purposes. The focus of ISSS is on the 
healthy way of life (treatment objectives, healthy diet, natural cosmetics) and 
according to ISSS includes the following list of biotechnologies: 

− Proteins and other molecules: synthesis/ engineering of proteins and 
peptides (including large molecular hormones); improved methods of 
delivery of large molecule medicines, isolation of proteins and purification, 
signal, identification of cellular receptors. 

− Technology and biotechnology methods: fermentation with the help 
of bio-reactors, bioprocessing, bio-pulping, bio-bleaching, bio-
desulphurisation, bio-remediation, bio-filtration and phytoremediation; 

− Bio-informatics: building genome databases, protein sequences; 
modelling of complex biological processes, including the biology of 
systems. 

− Nano-biotechnology: implied in the tools and processes of the 
nano/micro production of devices for exploring the Biosystems and 
applications in the supply of medicinal forms, diagnostic etc.; 

− Bio-photonics: new contactless methods of diagnostic of diseases (such 
as oncological), laser methods, photodynamic therapy, medical 
instrument making. 

Global trends  

Clean production, storage and processing, including packaging and availability 
of bio-products  
The problem of food security for the growing population is one of the seven 

global challenges. Therefore the foods, their production and processing and the 
biotechnologies are topics, requiring exceptional attention by the policy-makers at 
national, European and world level. This problem is largely related to another global 
challenge – that of the climate change. Policies are needed that promote the 
development of new technologies, new working methods and an overall 
modernization of the sector in order to achieve higher effectiveness in the use of the 
available resources.  

It is extremely difficult to make an assessment of the market share of the 
various dimensions included in the thematic area, related to clean production, namely 
food, cosmetic and bio-products due to the lack of summarized reliable information 
about the offered products with such features. A report of the Research Institute of 
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Organic Agriculture (FiBL) and IFOAM – Organic International – "The World of 
Biological Agriculture. Statistics and trends 2016" outlines the main indicators of 
development of organic agriculture by countries and continents, and by production 
types. The data included in the report show an upward trend in the bio-products 
demand worldwide. The global market reached USD 80 billion in 2014, while in 1999 
it was just USD 15.2 billion.  

The bio-production absorbed in the EU amounts to EUR 23.9 billion, which is 
nearly 30% of the world bio-production. The latest available data for Bulgaria are for 
the year 2010, when the absorbed production was equal to EUR 7 million.  

In spite of the large market volume of the bio-production in the EU, Bulgaria 
experiences the strong competition of other European states whose shares of bio-
products occupy some 10% of the total production, while for Bulgaria the share is 
just 2.4%. In 6 of the EU states the consumed bio-production amounted to more 
than EUR 100 per person for 2014 and the leader in this is Switzerland with EUR г 
221 per person.  

Figure 26: Development of the bio-products market in Europe and the European Union in the 
period 2004-2014 (billion euro) 

 
source: The world of organic agriculture. Statistics and trends, 2016 

The organic production in the USA does not rely on subsidies and is entire 
market-dependent. However, the country is the world leader with 43% of the sales 
of organic food and drinks, followed by Germany, France, China, Great Britain, 
Canada, Italy etc.  

The EU applies a reverse model, allocating considerable funds along the line of 
the Common agricultural policy (CAP). In spite of that its productivity and market lag 
behind those of the USA. 
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Medicinal forms, substances and products  
The identification of the technology trends in this sub-field of the thematic area 

used analyses of global consultancy companies, among them "Pharma 2020: From 
vision to decision"48 of PWC; The new world of patient engagement of 
McKinsey &Company49; Accenture Technology Vision 2014 of Accenture50 that outline 
the following new forms of medical interventions: 

− Vaccines: 

• For prevention of new infectious diseases; 
• For treatment of chronic diseases and addictions; 
• For prevention of diseases and addictions. 

− Human-computer interface: 

• Bio-monitoring technologies and implants; 
• Self-regulating technologies for application of medicines; 
• Artificial organs and exoskeletons; 
• Brain-controlled prostheses. 

− Regenerative medicine: 

• Recovery of tissues; 
• Replacement of tissues; 
• Autologous replacement of body parts (taken from the patient). 

It is expected that the interaction with ICT will keep accelerating, especially in 
fields of: 

− tele-/internet medicine (remote monitoring and diagnosis); 

− biosensors for diagnostic at medical institutions, body sensors for 
continuous monitoring; 

− holistic diagnostic with a medical scanner; 

− audio /video recording of al conversations with the patient and automatic 
recognition and indexing of speech for creating a full automated picture 
of the doctor-patient interaction; 

− е-patient, introduction of game/empathic element in healthcare; 

− augmented and virtual reality. 

Use of the new opportunities provided by the development of genetics and 
genomics: 

− recently scientists have identified 4 million activators of DNA genes, until 
then rejected as "trash". This progress is expected to increase the 
investments in genomic technologies from under 7% of all R&D expenses 
in the sector in 2011 to over 20% in 2020. 

− the broad penetration of individual genetic profiles is expected (pioneered 
by the 23andMe company) is expected to lead to big databases of 

                                           
48 http://www.pwc.com/gx/en/industries/pharmaceuticals-life-sciences/pharma-2020/vision-to-
decision.html  
49 The new world of patient engagement, http://www.mckinsey.com/industries/pharmaceuticals-and-
medical-products/our-insights/the-new-world-of-patient-engagement  
50 Accenture Technology Vision 2014 for Life Sciences: The Pivot to the Patient: A Digital Revolution in 
Patient Care, https://www.accenture.com/us-en/lifesciences-index  

http://www.pwc.com/gx/en/industries/pharmaceuticals-life-sciences/pharma-2020/vision-to-decision.html
http://www.pwc.com/gx/en/industries/pharmaceuticals-life-sciences/pharma-2020/vision-to-decision.html
http://www.mckinsey.com/industries/pharmaceuticals-and-medical-products/our-insights/the-new-world-of-patient-engagement
http://www.mckinsey.com/industries/pharmaceuticals-and-medical-products/our-insights/the-new-world-of-patient-engagement
https://www.accenture.com/us-en/lifesciences-index
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numerous diseases; currently this has been done for the Parkinson 
disease. 

Nanotechnologies in service of medicine  
The technology trends in this section were determined with the help of some 

NCBI51 publications, such as "Future Impact of Nanotechnologies in Medicine and 
Dental Medicine". The European technology platform: Nanomedicine52; European 
Science Foundation etc.  

The trends in the development of technologies for nanomedicine in the following 
years will be very diverse in terms of applications and could potentially have an 
enormous impact on the saving of human lives. Nanotechnologies are now driven by 
nanoparticles, used in passive structures toward active structures through more 
targeted medicinal therapy, or "smart drugs". These new drug therapy have now 
been proven to have lesser side effects and to be more effective than the traditional 
therapy. In the future the nanotechnologies will help the formation of molecular 
systems, strikingly similar to the live systems. These molecular structures can form 
the basis of regeneration or body part replacement that for the time being are often 
lost as a result of infections, accidents or diseases. These future forecasts are very 
important not only for promoting the research and development of nanotechnology, 
but also in determining the control systems and the approval of their application and 
commercialization as new nanomedical applications. 

Medical and health tourism  
Health policies and the provision of health services have traditionally been a 

competence of the state, exercised at national or federal level. In the United Kingdom 
for example the creation of a National Health Service in 1948 introduced the primary 
and secondary health services, financed with public resources and delivered to the 
population locally. In the past decades the significant economic, social and political 
changes encouraged to a greater extent the trans-national and international aspects 
of the health policy development. These interrelations (political, economic, social and 
technical) include the movement of people, goods, capital and ideas, which opens 
new chances and challenges for health service provision and regulation. Numerous 
changes stimulate the growth in the number of trips for medicinal purposes: 

− general regulations (such as the General Agreement on Trade in Services 
and other agreements, the World Trade Organization); 

− recognition of the transnational models of the diseases; 

− development of patient mobility (low-cost air carriers, advance in 
information and communication technologies and changes in the cultural 
attitudes of the public to foreign destinations); 

− industrial development. 

The supply of high-class medical services outlines certain destinations as cities 
of health or even of biomedicine. Singapore for example has since 2001 been 
announced a center of biomedical and biotechnology activities53. Singapore is not 
alone in pursuing this recognition; in the past ten years Dubai has positioned itself 

                                           
51 National Center for Biotechnology Information, U.S. National Library of Medicine, Bethesda MD, 20894 
USA; Mallanagouda Patil, Dhoom Singh Mehta and Sowjanya Guvva 
52 http://www.etp-nanomedicine.eu/public  
53 Nature 412, 370-371 (26 July 2001) | doi:10.1038/35086696, Building a biopolis, David Cyranoski 

http://www.etp-nanomedicine.eu/public
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as a city of healthcare54. Unlike the Singaporean Biopolis, Dubai (DHCC) is the 
product of a special targeted program that started from scratch. In order to maintain 
the label of "biopolis", the government of Singapore maintains a network of 
established and newly-emerging facilities and organizations, while DHCC was built as 
a planned bio-city. DHCC is an attempt at attracting a huge number of Middle East 
medical tourists and keeping them in the Middle East, rather than travelling to Asia. 
Despite, as the study points out, the key component in the sales of DHCC biomedical 
tourist packages is quality and not the cost. This is a result of the scale of investments 
in combination with its relationships with Harvard Medical International. DHCC is 
much more than a destination for medical tourists, hosting clinics, recovery from 
incidents, a place of special interventions – the city offers many research units and 
education programs.  

Biotechnologies  
In the field of food, agriculture and biotechnologies policies are implemented at 

European level for food safety, including the entire food chain and the application of 
biotechnologies is encouraged in five main priority areas: research activity and the 
market of bio-products; improving the links between the research organizations and 
the industry; promoting an informed public debate in the field of biotechnologies; 
guaranteeing sustained contribution of modern biotechnologies to the development 
of agriculture; improving the implementation of the European legislation and its 
impact of competitiveness. 

The biotechnologies are research-intensive technologies. According to OECD 
data the companies developing biotechnologies in EU-18 (the OECD member states), 
are 6 031 (data for 2009, 2010 and 2011), while in USA they are 6 213. Seventy-
two percent of the companies in biotechnologies in EU-18 are small (up to 50 staff). 
For USA this value is 76%, and for Japan 44.4%. Unlike the USA where only 12% of 
the total R&D expenditure in biotechnology comes from small companies, in the EU 
member states the value is close to 33.5%. According to a Eurostat report on 
biotechnologies in Europe (Statistics in Focus) from 2007, the companies in the 
sphere in EU-27 have considerably smaller staff, sales and investments in R&D 
respectively than the companies developing biotechnologies in USA and Japan55 
Comparing the average investments in R&D per company in EU-27 and USA, the level 
of investments a company makes in R&D in biotechnologies in Europe is around 8 
times lower than in USA56. 

According to OECD data from 2010 the private sector in USA invests around 
USD 22 030 million in biotechnologies per purchasing power parity (pps). For the 17 
member states, for which information is available, the investments equal USD 8 065 
million (pps). 

                                           
54 DHCC and HMI team up to oversee health care, Crone 2008 
55 Source Eurostat  
56 Source EU Industrial R & D Investment Scoreboard data from the 2010 
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The situation in Bulgaria  

Clean production, storage and processing, including packaging and availability 
of bio-products and biotechnologies  
Organic agriculture is a relatively new and extremely promising sector in 

Bulgaria and has all the necessary conditions for successful development.  

For the past five years the lands planted with bio crops in Bulgaria have 
increased nearly 4 times and the number of bio-producers – more than 5 times. 
Nevertheless, the proportion of bio crops to the total remains among the smallest in 
the EU and follows the world trends with significant lagging behind. 

Bulgaria develops predominantly "subsidy-growing": the growth does not 
derive from a proportionate increase in the demand, but from various forms of public 
support.  

Soft wheat, essential oil and medicinal crops, nuts, sunflower and vines occupy 
the largest agricultural lands in Bulgaria. Organic production is most widespread 
among the leafy vegetables and nuts, which are almost entirely certified or in the 
process of certification as bio-products. For the soft fruit the share of bio-certified is 
over 50%. 

The proportion of organic stock-breeding in the country is negligible and in this 
it is not different than the EU trend. On the other hand Bulgaria has the largest 
number of bee families, bred organically in the world.  

The agricultural land, planted with bio-products in 2016 in the country is 74 351 
ha, almost three times up compared with 2011. The number of producers in the 
country is 3 893, and the processing factories are 132. The number of importers and 
exporters is much smaller – 3 and 12 respectively. The main products of national 
specialization are the wild-growing fruit, where Bulgaria is in the top-three of the EU 
and the production of roses, honey and bee products, where it is a leader. 

According to AA researchers overcoming part of the information problems 
regarding the production and supply of bio-products can start with a pilot project for 
creating a database of bio-production. The project is international and involves 
partners from 13 European states. Its goal is to increase the productivity and quality 
of organic production in Europe. The project will collect and summarize the available 
theoretical and practical knowledge about organic agriculture and define the best 
methods of exchange of information. 

The opinion of agricultural producers about the production and marketing of 
organic products is not very positive for a variety of reasons. On the one hand, the 
production is costly, which is the result of the expensive plant protection substances, 
while at the same time the yields are much smaller than the conventionally grown 
crops. On top of that the demand for bio-products is limited due to the low purchasing 
capacity of the population and the large share of grey economy in the sector. The 
subsidies provided as compensation of those misbalances in the market demand and 
supply cannot actually compensate the producer expenses. 

According to expert assessments there is a deficit of bio-products in the EU, 
which could be interpreted as a development potential for this sector in the country. 
Apart from subsidizing the production however, this can be realized by providing 
professional training, preparation of technical staff and university programs and 
support for the marketing of bio-products. 
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The science-business link  
The expenses at national level (including the investments of enterprises, the 

state sector, universities and non-profit organizations) for R&D in agricultural 
sciences is roughly 9.5% of the total R&D expenses. The presence of private 
investments in R&D in the sector demonstrates low-rate growth. 

The main axis, along which the science-business interaction happens in the 
healthy life industries and biotechnologies is the development of human capital. 
According to the reports of the National Evaluation and Accreditation Agency (NEAA) 
the following universities are accredited in the food, agriculture and biotechnologies 
sector (data for 2012): 

− Sofia University "St. Kliment Ohridski"; 
− University of Food Technologies, Plovdiv; 
− Agrarian University, Plovdiv; 
− University of Chemical Technology and Metallurgy, Sofia; 
− Sliven College at the TU of Sofia; 
− University "Angle Kanchev" of Ruse; 
− Technical College of Yambol; 
− University of Forestry, Sofia  
− University "Prof. Dr. Asen Zalatarov"; 
− Thracian University, Stara Zagora; 
− Higher School of Agribusiness and Development of the Regions, Plovdiv; 
− Technical University of Varna. 

According to NEAA data around 50% of the biotechnologies graduates and 70% 
of the graduates of food technologies fins professional realization in their 
specialization. 

According to Eurostat data for 2010, the submitted applications for registration 
of patents to the European Patent Office from Bulgaria in the field of biotechnologies 
were 1.53, which means 0.2 patents per million inhabitants. For the sake of 
comparison the EU average is 5.16 submitted patent applications per million 
inhabitants and the level of patent activity in the new member states varies between 
2.85 for Estonia (the regional leader) and 0.02 for Romania, which is the only 
member state with a smaller number of patents per million inhabitants than Bulgaria. 

Consulting and expert work of researchers for business enterprises is 
widespread, often in the form of individual and institutional contracts. In this case he 
policy and objectives of the companies are determining the technology. On the other 
hand the public research organisations have their own development and innovation 
programs, but data on the introduction of such innovations beyond the respective 
organisation are scarce.  

Annex №4 further down shows the list of innovation projects, compiled by the 
institutes of the Agricultural Academy and approved for commercialization.  

Medicinal forms, substances and products  
According to the industrial production nomenclature (PRODPROM), observed by 

the NSI, two main sections cover the products, relevant to the thematic area – 
production of medicinal substances and production of medicinal products. The larger 
part of the data on various products are confidential and/or are not produced and 
sold in the country. Data exist on: 

− Medicinal products containing alkaloids or their derivatives, but not 
hormones or antibiotics, of which 13 525.968 tons were sold in the past 
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year and 12 732.889 tons were released on the market, worth BGN 
561 470 thousand and  

− Medicinal products containing penicillin or other antibiotics whose market 
realization amounts to BGN 61 643 thousand. 

The country’s net export of medicines and cosmetics is negative and for the 
period 2011-2015 it shows growth in all its components. Nevertheless, the growth 
rate of the export is low. 

Figure 27: Import and export of group: Consumer goods; Medicines and cosmetics for the 
period 2011-2015 (million euro) 

 

Universities, BAS institutes and other research organizations  
The main feature of innovations in this sub-field is their dependence on 

theoretical medical research. Leaders in Bulgaria are the medical universities in Sofia, 
Pleven, Plovdiv, Varna and the university hospitals and laboratories where the 
academic staff practices. 

Business organisations  
We made an analysis of the leading companies in the sector, identified by the 

annual ranks Capital 100, successful participation in Horizon 2020 projects and the 
previous Framework Program 7 of the EU and other publicly accessible sources. 

Bulgarian has traditions in the production of pharmaceuticals. The national 
leaders Actavis, Balkanpharma, Biovet, Sopharma, Huvepharma (including Antibiotic 
Razgrad) have been preserved and developed. A large part of them have 
accomplished a market expansion and are now leaders in the development and sale 
of high quality generic medicinal products in the region and in Europe. 

The financial results of the quoted leaders show an indication of presence of 
critical mass in the following sub-fields. 
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Table 8: Technologies, developed by Bulgarian companies and applied in products, 
created in the country  

Technology sub-field  
Development of high quality 
medicinal products with herbal 
basis  

Essential oils, herbs and herbal 
products  

At the same time the main specialization of these companies is in the field of 
generic and herbal products, which distances then from the leading world technology 
trends. 

The science-business link  
The main axis of science-business interaction in the technology field is the 

development of human capital. It has a variety of forms: 

− Academic programs created with the participation of the business; 

− Clinical studies of medicinal products; 

− University laboratories, equipped and maintained with the business 
involvement; 

− Sustainable informal contacts and partnerships with scientists and 
researchers and/or their institutions. 

− Cooperation in national and international applied research projects etc.  

Bulgarian companies have been active in the technology field and participate in 
at least 4 innovation projects under Horizon 2020, two of them within the SME 
Instrument and 24 joint technology projects (JTP) under FP7, of which 4 with mainly 
ICT orientation and 13 under SME instruments. These data indicate interest in 
technology development and innovations in the field, in particular on behalf of the 
SME. 

According to NSI data until 2009 the funding of R&D in medical science was 
under 6% of the total R&D expenses.  

In 2009 the percentage grew to nearly 15%, and between 2010 and 2014 it 
was in the range of 36% to 44% of the total R&D expenses. The main proportion of 
the R&D funds in the medical science goes to enterprises (more than 90% in the past 
5 years) with the clarification that hospitals are included in this category. The main 
sources of these funds are foreign (more than 2/3 of the R&D investments in 
enterprises for 2013 and 2014; the 2010 to 12 data are confidential). According to 
NSI information in the past few years in Bulgaria the number of companies (and their 
turnover respectively), engaged in clinical tests of medicines has increased. Part of 
this activity (Ist, IInd and IIIrd phase) are recognized as R&D according to paragraph 
130 of the Frascati Manual, adopted by EUROSTAT for the purposes of R&D statistics. 
The companies with the largest R&D expenditure are most often foreign 
pharmaceutical companies, selling the results of their activities (clinical tests) to their 
foreign partners.  
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Nanotechnologies in service of medicine  
"Nanotechplasma" is a young Bulgarian company, producing nanotechnology 

products for medicinal purposes. The company has several patents in Switzerland, 
EU and USA, where it expected its major markets to be. In Germany, USA and EU 
the patent "Method and device for sedimentation of thin layers, in particular for the 
production of multilayer coverage, nano-layers, nanostructures and 
nanocomposites". It was created in co-authorship with the German partner of the co-
founder of the company Valery Serbezov and Dr. Franz Herbst, who own a joint 
company in Germany, Vascotech.  

Medical and health tourism  
The net costs of medical and health tourism cannot be precisely extracted from 

the general statistics of tourism. The end consumption costs of tourists in the country 
for 2013 amount to BGN 7 722.76 million, while the sport and recreation-related 
were BGN 92.29 million, which is 1.7% of the total costs. In addition to the generated 
direct costs for services related to the thematic area it should be taken into 
consideration that they are accompanied by the remaining income (from the business 
perspective) in accommodation, food, transport and in some cases travel agent 
activities and cultural events. 

In the period 2010-2015 the sports and recreation costs have increased by an 
annual average of 11.1%. 

Relations with research infrastructure  
Council of Ministers Decision № 569 from 2014 updated the National Roadmap 

of Research Infrastructure, which registers the progress in the building of existing 
infrastructure and validates new project proposals. Based on the prior assessments 
four groups of projects were outlined: 

In the field of biology and medicine: 

− Infrastructure for genome, proteome and metabolome research 
(with potential for integration into BBMRI-ERIC; integration into 
EuroBioImaging-ERIC and EATRIS is also considered); 

− National Center for Biological Microscopy and Biomedical Image 
Methods (with potential for integration into EuroBioImaging-ERIC); 

− Research infrastructure for applied genomic, pharmacogenomics 
and development of anti-infectious agents (for the pre-project 
research phase). 

The timely implementation of the science infrastructure roadmap is considered 
particularly important for broadening the scope of the knowledge in the respective 
fields. Two groups of projects were identified.  

In the first group there are nine projects of strategic importance for Bulgaria 
with sufficient readiness. Based on the performed international expert assessment 
by set criteria nine national infrastructure complexes се are offered as 
infrastructure of national importance. Of them six have the potential to participate in 
Pan-European research infrastructure.  
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The infrastructure complexes that are elated to the development of the 
thematic area are as follows:  

1. National University Complex for Biomedical and Applied Research 
(BBMRI); 

2. Center for Contemporary Microscopy for fundamental and applied 
research in the field of biology, medicine and biotechnologies 
(EuroBioImaging); 

3. Infrastructure for sustainable development in marine research, 
bound with Bulgaria’s participation in the European infrastructure 
Euro-Argo; 

4. National Cyclone Center – infrastructure for scientific and applied 
research and innovations with educational functions in the fields 
of nuclear medicine, nuclear physics, nuclear energy, 
radiochemistry, radio pharmacy, accelerating technology and 
centralized radio pharmacy for production of PET pharmacists in 
nuclear medicine. 

In the second group two additional projects were identified:  

− Research and innovations in agriculture and food;  

− Alliance for cellular technologies – АКТ with potential to reach 
implementation readiness level in 2016, for which support was provided 
for prior research. 

In addition work is going on for the construction of a regional accelerating 
center for medical applications. The center will provide research infrastructure for 
innovative applied research in Bulgaria, related to the development of new methods 
of treatment of oncological diseases (clinical studies), development of methods and 
productions of isotopes for medical purposes, design of equipment for use and control 
of ionizing radiation for medical purposes. One weakness of the adopted approach is 
the unclear link to the business and the benefit that the business would generate for 
the economy from the research findings. 

Main challenges 
The main challenges, identified on the basis of ISSS are: 

− The need for aligning the definitions in ISSS, the strategic documents in 
the sector and the internationally adopted definitions; 

− Lack of clarity on the final list of centers for development of medical and 
health tourism and the target group of users of these services (by 
geographic distribution, age and diagnosis); 

− Dependence of the sectors in the thematic area on the proper functioning 
of the electronic healthcare;  

− Guaranteeing the quality of the offered products and services and their 
compliance with the highest standards; 

− The need to build durable and sustained relations between science-
education-business; 

− Absence of incentives for keeping the present and attracting future 
external human resources; 
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− Further reforms in the secondary and higher education for increasing the 
practical orientation and meeting the labour market needs; 

− Support to the development of management capacity in the enterprises 
and in the administration; 

− Creation and development of a database or network of research awaiting 
commercialization and promotion of the results of research projects; 

− Internationalization and advertising with a focus on quality warrantee and 
durability. 

 

 

Vision for the development of the thematic area  
In 2020 Bulgaria should establish as a producer of bio-products – foods, 

cosmetics, medicines made of Bulgaria raw materials; it should build an image of a 
destination offering safe and high quality medical, health and recreation services, 
including high-tech products and devices using nanotechnologies and corresponding 
to the highest world standards.  

 

Objectives: Stabilization and increase of the healthy-life industries’ 
potential and of biotechnologies. 
The specific objectives are: 
− A holistic strategy for development and maintenance of 

the human resource capacity in the sector and the 
management capacity of the administration; 

− Introducing a quality support and guarantee system not 
only in the enterprises; 

− Establishing a new model of science-business-public 
authorities cooperation (health system), guaranteeing 
access of the business to the research infrastructure and 
the results of publicly financed research, as well as 
support for private investments in research and 
coherent state policy for research and innovations in the 
thematic area. 

Development 
scenarios: 

− Identification and construction of medical and health 
tourism centers offering high-quality medical, treatment 
and recreational services in complex with research 
centers and infrastructure; 

− Internationalization and support of innovations, 
especially in nanotechnologies and ICT with medical 
application; 

− Broadening the basis of organic agriculture products, 
guaranteeing their quality, processing them in Bulgaria 
into food, medicinal and cosmetic products of high 
added value. 
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Limitations: − Limited assortment of end, combined and complex 
products; 

− Strong competition for qualified medical staff worldwide 
and draining of medical specialists; 

− Low level of cooperation between the enterprises in the 
sector; 

− Insufficient and untimely information about the situation 
and the development trends on the international 
markets. 

Priorities 

Management 
priorities: 

• Developing the potential of organic agriculture as a 
sector with a promising future in Bulgaria; 

• Establishing of a sustainable model of healthcare 
system, ensuring effective and efficient response to 
future challenges, including those related to the 
demographic changes. 

Technology/ 
product 
priorities: 

Technology priorities: 
− Improved fermentation technologies for organic 

products; 
− agro-bio technologies; 
− medical nano-diagnostic; 
− technologies for better use of big data and provision of 

safer, personalized health information. 
Product priorities: 
− new end, combined and complex organic products; 
− specialized high-tech medical and health services; 
− development and introduction of mobile and social 

solutions related to healthcare; 
− complex solutions for medical, health and recreational 

services. 

Key indicators: − sustained growth of new organic products on the 
market, including in their turnover; 

− number of mobile applications, providing more 
transparent information and greater health control to 
individual patients and the healthcare system; 

− functioning centers for medical and health tourism, 
offering high-quality medical, health and recreational 
services; 

− balancing the trade balance of medicinal products. 
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ISSS indicators  Indicator Value (year) Source 
Area under organic farming, % 0.8 2013  
Manufacture of food products (10 NACE), VA in 
production (%) 

19.4 2014 Eurostat 
(DataBase 
for SME) Manufacture of wearing apparel (14 NACE),VA in 

production (%) 
39.2 2014 

Manufacture of chemicals and chemical products (20 
NACE),VA in production (%) 

24.1 2014 

Manufacture of basic pharmaceutical products and 
pharmaceutical preparations (21 NACE),VA in 
production (%) 

n.a. 2014 

Manufacture of other non-metallic mineral products 
(23 NACE),VA in production (%) 

  2014 

Manufacture of fabricated metal products, except 
machinery and equipment (25 NACE),VA in 
production (%) 

  2014 

Manufacture of computer, electronic and optical 
products (26 NACE),VA in production (%) 

42.1 2014 

Computer programming, consultancy and related 
activities (62 NACE),VA in production (%) 

61.6 2014 

Scientific research and development (72 NACE),VA in 
production (%) 

46.2 2014 

Architectural and engineering activities; technical 
testing and analysis (71 NACE),VA in production (%) 

41.7 2014 

R & D expenditure by field of science during the 
2010-2014 

   

Medical sciences (31.1%), million euro 348.8 2014 NSI 
Technical sciences (25.1%), million euro 222.6 2014 NSI 
Natural sciences, mathematics and informatics 
(24.6%), million euro 

164.7 2014 NSI 

Agricultural sciences (11.0%), million euro 59.3 2014 NSI 

Action Framework  

Main 
measures: 

− information provision of the innovation process in 
organic production – creation of a platform of research 
results and their possible applications;  

− support for quality guarantee; 
− financing of specialized equipment for laboratories, 

including for research activities and support to the 
introduction of new health-related products, services 
and methods; 

− incentives for restructuring of the product portfolio; 
− support for clusters and other forms of cooperation; 
− support to information networks, sites, European forms 

of cooperation; 
− support to export promotion of health-related products 

and services. 

Time schedule 
and 
milestones: 

− institutionalization of the cooperation between the 
stakeholders – by the end of 2016  

− increasing the capacity of the administration for 
planning, management, monitoring and control of 
reporting on innovations and technology development – 
January 2017  

− updating the Strategy for Sustainable Development of 
Tourism in Bulgaria 2014-2030 in view of harmonizing 
the definitions of medical and health tourism, identifying 
centers for medical and health tourism, for targeted 
support and identifying the target group of this type of 
tourism – by the end of June 2017  

Measures in the field of education and qualification: 
− creation of a joint working group of the Ministry of 

Education, Ministry of Economy and Ministry of 
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Agriculture and Food and attracting the business, higher 
and professional schools to formulate priorities for 
change and development of new education and 
qualification programs (in form and content) – 
December 2016; 

− development and agreement of pilot programs for at 
least one university with technical and/or engineering 
profile - March 2017  

− pilot implementation of the program – academic year 
2017/2018 and onward. 
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TECHNOLOGY ROADMAP FOR THEMATIC AREA  
"NEW TECHNOLOGIES IN THE CREATIVE AND RECREATIONAL INDUSTRIES" 

Characteristics of the thematic area 

Description 
According to ISSS thematic area "New technologies in creative and 

recreational industries" includes: 

− cultural and creative industries (according to the EC definition: 
architecture, archives and library work, artistic artisanal activities, audio-
visual forms (films, TV, video games and multimedia), cultural heritage, 
design, including fashion design, festivals, music, performing and visual 
arts, publishing, radio; 

− computer and mobile applications and games with educational, marketing 
and/or entertainment character; 

− alternative (rural, eco, cultural and festival) and extreme tourism and 
sport (for promoting unseasonal, boutique and permanent niche tourism); 

− production of goods and devices with direct application in those spheres 
(e.g. national (regional) costumes, bicycles, climbing walls etc. for 
alternative and extreme sports, costumes, prompts and materials for 
historical reproductions, specialized equipment and printed editions). 

Figure 28. Scope of thematic area "New technologies in creative and recreational 
industries" 
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Cultural and creative industries  
In 2010 the European Commission published Green Paper "Unlocking the 

potential of cultural and creative industries"57, which states: 

"In this new digital economy the non-material value increasingly defines the 
material value, because consumers are looking for new and enriching 
"experience". Currently the opportunity for accumulating social experience and 
creation of networks is a factor, affecting competitiveness. 

If Europe wants to remain competitive in this changing global environment, it 
should create proper conditions, allowing for the development of creation and 
innovation in the conditions of a new entrepreneurial culture. In the field of 
cultural and creative industries substantial unutilized potential exists for growth 
and jobs. To be able to achieve that, Europe must find new sources of drivers 
of smart, sustainable and inclusive growth and invest in them in order to secure 
its future". 

The green paper adopts a rather broad approach to cultural and creative 
industries, based on the following definitions: 

"Cultural industries" are industries, producing and disseminating goods and 
services that since the moment of their design are considered to possess a 
specific quality, usage or purpose and that imply or shape a cultural expression 
regardless of the commercial value they might have. In addition to the 
traditional art sectors (performing arts, visual arts, cultural heritage – including 
the public sector) they also include films, DVD and video, television and radio, 
video games, new media, music, books and the press. This definition was made 
with regard to cultural expression in the context of the UNESCO Convention on 
the protection and promotion of the diversity of cultural expressions from 
200558. 

"Creative industries" are industries, using culture as an input and possessing 
a cultural dimension, although their products mainly have a functional 
application. They include architecture and design that combine creative 
elements in broader processes and subsectors such as graphic design, fashion 
design and advertising. 

The same definitions are used in the context of ISSS.  

After the Green Paper the EC in its Communication to the European Parliament, 
the Council, the European Economic and Social Committee and the Committee of the 
Regions: Establishing the cultural and creative sector as a source of growth and 
jobs"59 from 26.09.2012 confirms that the contribution that the cultural and creative 
sectors may have to the social and economic development of the EU is not fully 
realized (utilized) yet. 

In the broader sense the cultural and creative industries include: 
architecture, archives and library work, artistic artisanal activities, audio-visual forms 
(films, TV, video games and multimedia), cultural heritage, design, including fashion 
design, festivals, music, performing and visual arts, publishing, radio. Furthermore, 
they can also incorporate:  

− digitalization, digital depositories, digital media, virtual art display, 
socialization of cultural and historical heritage, metadata and search 

                                           
57 COM(2010)183 final 
58 Ratified with a law, adopted by the 40th National assembly on 22.11.2006, SG 97 from 2006, 
promulgated in SG 33 from 2007, in force for the Republic of Bulgaria as of 18.03.2007  
59 COM (2012) 537 



96 

systems, augmented and virtual reality, computer and mobile 
applications, serious games and games with educational, marketing and 
entertainment character, linguistic and semantic technologies; 

− development of software products and services in the sphere of creative 
and recreational industries, oriented to urban citizens.  

The potential of the cultural and creative sector in the opinion of the EC is due 
to the fact that they are the intersection between arts, business and technologies and 
are therefore strategically best suited as a source of influence that can spread to 
other sectors. They are the source of content for applied ICT programs and create 
demand for user electronics and higher-level telecommunication devices. Culture and 
creativity have a direct influence on sectors like tourism; they are also part of all the 
stages of the value chain of other sectors like fashion and high-class goods and 
services, where their importance as major assets is increasing60. 

In Europe creative industries are considered a key element of global 
competition. Europe is one of the leading exporters of creative industry products in 
the world – publishing, music, films and most of all new media (digital recordings), 
especially video games. The export of creative products is estimated at 4.3% of the 
EU export.  

In accordance with the Strategy Europe 2020 the role of the EC and the member 
states is generally to create opportunities for the creative and recreational industries 
to contribute more and more to growth and employment in Europe. This includes 
provision of direct financial and technical support in the form of grants and financial 
instruments, and through the creation of networks, platforms and other system 
approaches. 

Recreational industries  
The importance of creative industries increases in the context of the growing 

role of tourism. According to the World Tourism Organization (WTO) data in 2015 
some 1.18 billion tourists travelled abroad, which is an increase by 4.4% versus 
2014. This means that over 50 million people more travelled beyond their native 
states for recreation or excursion last year.  

A Commission Communication to the European Parliament, the Council, the 
European Economic and Social Committee and the Committee of the Regions from 
30 June 2010 titled "Europe, number 1 world tourist destination – new policy 
framework for tourism in Europe"61 underscores the important place of tourism in the 
competitiveness of the European economy. According to this Communication:  

"Tourism is an economic activity that generates growth and jobs in the EU, 
while at the same time contributing to the development and economic and 
social integration of the rural and mountainous areas in particular, the coastal 
regions and the islands, the remote and extremely remote regions or those in 
the process of convergence. The European tourist industry that has around 
1.8 million enterprises, mostly SME, employing some 5.2% of the active 
population (around 9.7 million jobs, with a considerable proportion of young 
people) forms more than 5% of the EU GDP and the percentage is growing 
continuously. In this sense tourism if the third in importance socio-economic 
activity in the EU after the trade and distribution, and the construction sector. 

                                           
60 In the Commission’s opinion this is evident in the “fast” fashion that produces several new collections 
per year. 
61 СОМ(2010)0352 
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Taking into account the related sectors, its contribution to the gross domestic 
product is even greater, because it is believed to form more than 10% of the 
GDP of the European Union and to secure 12% of all jobs. In the past ten 
years the growth in the number of jobs in the tourist sector has always been 
more expressed than in the rest of the economy." 

The Communication focuses on the opportunities for European level 
interventions. According to Article 195 of the TFEU, the European Union can: 

− promote the competitiveness of the enterprises in the sector and cate a 
favourable environment for the development, 

− promote cooperation between the member states, in particular through 
exchange of best practices; 

− develop and integrated approach to tourism, by guaranteeing the 
inclusion of the sector in its other policies. 

The new legal framework is a real opportunity for actions with high added 
value for Europe that take consideration of reducing the administrative burden. 
These actions should be of benefit to all the European Union member states, since 
each one of them, although to varied degrees has an interest in developing its 
potential for tourism. 

The Global Report on Adventure (extreme) Tourism62 has formulated the main 
features of extreme tourism as follows: 

− resilient, sustainable: extreme tourists pursue their passion and love 
risk. 

− attracting clients ready to pay the price: extreme tourists are inclined 
to pay a bonus for exciting and authentic experiences. 

− supporting the local economy: various surveys show that with extreme 
tourism some 65% of the total package value remains in the economy of 
the visited destinations, while with traditional all-inclusive packages this 
percentage is often under 20%. 

− stimulates sustainable environmental practice. 

Leading trends in extreme tourism and sport are: 

− increased demand: in 2010 the global market was estimated at 89 
billion dollars, in 2013 – 263 billion dollars (195% increase). It is 
recognized that the increase is due to 3 factors: increase in international 
travel; increased share of consumers participating in extreme 
tourism/sport; increased spending by the tourists. 

− elimination of intermediaries: the larger part of the extreme tourists 
travel without a travel agent. This trend is more expressed on the 
developed markets, but its global spread is expected. 

− training of the travel agents providing extreme tourism and sport 
services on appropriate places for increased competence and higher 
quality of the services. 

                                           
62 AM Reports, Volume nine Global Report on Adventure Tourism.– Copyright © 2014, World Tourism 
Organization (UNWTO) 
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− destinations, including extreme tourism in their brand: Norway, 
Greenland, New Zealand, Slovenia. 

− Companies including extreme tourism in their brand. 

− Increased connectivity between consumers: ICT, social networks 
etc., coach surfing/ AirBnB etc. 

Maturity of the extreme tourism and sport types:  

− Ski/snowboard – mature activity; 
− Cycling – growing activity; 
− Mountaineering/ (long) passages – growing activity; 
− Surfing – not sufficiently developed in developing countries. 

The World Tourism Organization forecasts that in 2030 there will be 1.8 
billion arrivals worldwide. The organization foresees a growth of international tourist 
visits to developing economies, twice as fast as that in developed economies. The 
developed states will register growth in the sector from visitors, coming from 
developing economies, but the significance of tourist opportunities for extreme/ 
adventure tourism and sport in the developing destinations is currently limited and 
they need to invest in the building of their markets. Nevertheless, the private sector 
may not be inclined to focus its efforts on these destinations due to the long-term 
challenges of maintaining a business in a developing country. Therefore the 
developing destinations should target their approach in a way that responds to the 
preferences of their main target markets. 

The Strategy for Sustainable Development of Tourism in Bulgaria 2014-203063 
searches opportunities for assisting the sustainable development of the tourist 
industry. The Strategy puts "a focus on the development of specialized tourist 
products, possessing the potential to overcome the seasonal character and create a 
special emotional connection to Bulgaria". The tourism sector is important for the 
formation of national income and the SPA services are the most dynamically 
developing subsector.  

The Strategy establishes that the recreational industries, related to the 
production and supply of products and services for conservation and recreation of the 
body and soul through active vacations, including extreme sports, is an enormous 
market niche at EU level.  

In the tourism sector the development of a creative economy is becoming a 
major factor. The creative economy is gaining speed and is currently the fastest 
developing sector in tourism. The main factors in it are individual creation, skills and 
talent, and the opportunities for reproduction and protection of copyright on unique 
cultural elements, where creation is "a vital economic factor" with enormous potential 
for bringing wellbeing and employment.  

                                           
63 Strategy for Sustainable Development of Tourism in Bulgaria  
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Global trends  

New technologies in creative industries  
The study "Cultural times: First global map of cultural and creative industries"64, 

December 2015, asserts that in 2013 the cultural and creative industries have 
generated globally income in the amount of USD 2 250 billion and provided 29.5 
billion jobs. The study examines 11 sectors that largely correspond to the first part 
of thematic area creative and recreational industries as follows: architecture, 
newspapers and magazines, visual arts, games, books, music, radio, advertising, 
performing arts, television, films. Over 20% of the global revenues are generated by 
television, followed by visual arts (17%) and newspapers and magazines (16%). In 
terms of jobs the largest share belongs to visual arts with 22.8%, followed by music 
13.5%, and the sectors books, performing arts and television have around 12%. 

Both the study and UNESCO report confirm the global trend of actively 
promoting the use of ICT and the development of new ICT, especially for the 
creative industries.  

The UNESCO report examines 5 geographical areas: Asia and the Pacific; Africa 
and the Middle East; Europe, North and South America. The largest market share 
according to this rank belongs to the Asia-Pacific region with 743 billion dollars, which 
is 1/3 of the total revenues and 12.7 billion jobs, which is 43% of all the employees 
in the sector globally. Europe is the second-largest market, including Russia. The 
revenues on this market are 32% of the global (USD 709 billion), and the share of 
jobs stands at 26% (7.7 million), which demonstrates higher productivity of the 
European market compared with the Asia-Pacific. 

Four main challenges have been outlined, shaping the profile of the employees 
in the sector and related to: youth; high productivity; independence and 
entrepreneurship; high level of education. The development of technologies and in 
particular of mobile devices is also a solid condition of development in the sector. 
Globally, the largest proportion of the sales of digital products related to this sector 
is generated in North America.  

North America has for many years been among the leaders in the creation and 
application of new technologies in the creative industries. Today the Silicon Valley 
hosts many of the largest high-tech corporations in the world (Apple, Google, 
Facebook) and thousands of technology start-ups. The place is also a leading center 
of high-tech innovations and digital applications in a cultural environment. North 
America’s ingenuity and resources turn it into a laboratory of new business models, 
responding to the "entertainment whims" of the consumers, new and old. The 
benefits of the Silicon Valley champions from the network effects are: 

− Global scope and large shares of key markets, facilitating the shaping of 
market trends and market innovations of digital culture and 
entertainment; 

− Gigantic monetary flows – they have the power to finance large-scale 
research programs for new technology applications and eliminate newly-
emerging competitors; 

                                           
64 Study carried out by EY, under the supervision of Marc Lhermitte, Bruno Perrin and Solenne Blanc, 
with the participation of Vincent Raufast, Hugo Alvarez, Joséphine Druesne, Mehdi Echiguer, Danielle 
Attias, Bonnie Olivier, Louisa Melbouci and Graeme Harrison (Oxford Economics) 
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− The ability to collect very big data that provide them with knowledge of 
the user behavior and desires, financed from the advertising revenues 
that attract multivariate audiences. 

The success of such initiative needs the support of targeted and strategic public 
policies. Canada for instance has long been supporting creative industries with tax 
incentives (tax credit for film and video productions) and special regimes for the 
gaming industry. The country keeps adding new support tools such as the Ontario 
Music Fund. It funds live performance and recording through a three-year program 
worth 45 million dollars, providing grants to innovative projects in the music industry 
to overcome the investment deficit. At the same time increasing efforts have been 
invested in the legislative framework to make it more effective in combating piracy 
and protecting intellectual property.  

The leading sector of the creative industry in the European economy is 
advertising, which makes 20.3% of the revenues, followed by television (18.2%), 
visual arts (17.1%) and newspapers and magazines (14.7%). In terms of 
employment per sector the greatest is the number of jobs in the music sector, which 
employs 16.7% of the people in the creative industry. Next in the rank are performing 
arts (15.4%), advertising (13.4%) and books (12.6%). The leading economies in 
Europe in the creative field are France, UK, Russia and Turkey. 

The sport industry as a main component of the recreational industry generates 
between EUR 350-450 billion globally. This value includes: construction of sport 
infrastructure, product of sport goods, licensed products and organization of 
competitions. The average annual increase in the revenues in the sector was 6% for 
the period 2005-2009, and after the global economic crisis it fell down to 4% till 
2015. 

The main producers of sports goods worldwide are Nike with revenues for 2015 
in the amount of USD 30.6 billion, followed by Adidas with USD 18.5 billion. 

The global technology trends were reviewed in the context of a presence of 
critical mass of Bulgarian organisations in sub-fields of the new technologies for 
creative and recreational industries.  

Design and creation of online games, virtual effects and virtual reality 
technologies  
The trends in these technologies are defined to the greatest extent by the 

trends in the ICT development, as stated in the ICT thematic area. Additional 
significant trends are also65: 

− Automated creation and recreation of scripts, based on consumer profile 
types and their preferences; 

− New "haptic" technologies, interacting with the user through touching; 

− User-friendly interface or fast communication through voice/sound or 
automated audio prompt that can easily be associated with a specific 
action; 

− New multisensory instruments, facilitating the creation, development and 
access to games, visual effects and virtual reality; 

                                           
65 Project financed by the EU: "Creativity Research adaptive roadmap" Lampros Stergioulas & Munir 
Abbasi, University of Surrey, UK. Yiota Vassilopoulou, University of Liverpool UK. 
Contract N° 71/PP/ENT/CIP/11/N04C031 
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− New software and hardware, improving the creation of game stories, 
visual effects and virtual reality; 

− Technologies for better use of big data and provision of more secure and 
personalized media of content consumption. 

Design and production of bicycles and bicycle accessories  
The trends were outlined on the basis of public responses to important 

international exhibitions in 2015 and 2016, such as the international London Bikes 
Show66. They are as follows: 

− radical technology redesign of all the main bike components: 
modular frames, changing their shape and function; compact tires, full of 
polymers of micro air bubbles; wireless radio change of commands and 
adjusting the height of the seat, combination of front fork, front light and 
bike computer etc.  

− smart bikes: ICT monitoring the status of the road, possible itineraries, 
sensors monitoring the counter flow, "haptic" technologies transferring 
information by touching the handle bar, sensors in the pedals for 
registering the location, speed, slant, burnt calories, invested effort etc.  

− electric bikes: ultra-light assistant systems that can be mounted on 
every bike type for facilitated urban riding. 

− security accessories: new ultra-light locking systems, preventing the 
deflation of the tires, focused and laser-pointed lights etc.  

− designer accessories, increasing the attractiveness of the bike as a 
vehicle: fluorescent tires, absorbing daylight, acrylic paint sprays, electro-
chromatic googles, changing the light penetration within seconds etc.  

Design and production of outfit, shoes and equipment for extreme tourism and 
sports  
The trends were outlined on the basis of public responses to important 

international exhibitions in 2015 and 2016 and technologies reviews of leading 
consultancy companies: 

− smart outfits, shoes and equipment: integration of various sensors 
and management of the information they generate, design of innovative 
circulation and air-conditioning systems, design of new equipment; 

− creation and use of new materials; 

− further stratification of the niche: design and engineering of outfit, 
shoes and equipment for very specific groups such as: sport or tourism-
specific, customer level, season etc.  

− accessories for security and improved experience: outfit, shoes and 
equipment, assisting the user (joints and muscles) or responding to 
traumas, integrated alarm systems (e.g. for avalanches), googles with 
active anti-mist systems etc.  

− electronic and electric accessories: extreme cameras, watches and 
other mobile devices, outfit/gloves with integrated heating, integrated 

                                           
66 http://thelondonbikeshow.co.uk 
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headphones/audio systems, googles display systems (speed, 
acceleration, location etc.) 

− designer accessories, increasing the attractiveness of extreme tourism 
and sports. 

The situation in Bulgaria  
Among the creative industries in Bulgaria the most dynamically developing are 

industries that create ICT and internet-based products and services, and the 
production of films, TV programs and audio recording. The rate is higher than the EU 
average in terms of the number of enterprises, the added value and the employment. 
Creative industries use ICT intensely to create added-value products and services, 
for example by digitalizing cultural, historical, educational and other content and 
creating virtual museums and collections, digital archives, digital textbooks, online 
and mobile commercials, including in tourism etc. These sectors are two of the four 
in Bulgaria that during the years of the financial and economic crisis had a sustained 
growth with regard to the following indicators, what is more exceeding substantially 
the growth in the respective sectors in the European context: 

Economic parameters: 

− the creative industries create 3.64% of the added value in the country’s 
economy. For the capital city the value is double.  

− The leading sub-sector with more than 90% of the added value is the film 
industry – 96.75% and the video games software – 90.35%. – the data 
refer to Sofia city); 

− The three largest municipalities – Sofia, Plovdiv and Varna, allocate more 
than BGN 8 million annually to the funding of artistic projects. 

In spite of the fast growth rates the proportion of the number of enterprises in 
these two sectors to the EU indicators is two times lesser. In order to reach the 
European levels, Bulgaria will need 3 400 SME more in the IT sector and another 900 
SME in the film industry, TV productions and audio recording. This will require the 
training of some 21000 people for future employment in those enterprises. If the 
growth rates are preserved, the total added value of these two sectors only is 
expected to reach 4% of the added value produced by all the enterprises by 2020, 
and 8-9% by the creative industries in general. According to NSI data the branch 
connections show that they use mostly the production of sector C26 – production of 
computer and communication equipment and of electronic optic products, which 
means that their enhancement will inevitably influence the growth rate of one of the 
high-tech industrial sectors in Bulgaria. 

On the other hand the integration in the common digital market is of key 
importance for the development of new technologies in the creative and recreational 
industries. According to the DESI index of penetration of digital technologies in the 
economy and society for 201667 Bulgaria is in the group of countries lagging behind68 
with results under the EU average and advancing slower than the EU as whole. The 

                                           
67 The Digital Economy and Society Index — DESI is a complex composite index designed by the 
European Commission (more specifically DG Communication Networks, Content and Technologies) to 
assess the progress of the member states toward digital economy and digital society. It combines a set 
of indicators, structured in 5 dimensions: connectivity, human capital, use of internet, integration of 
digital technologies and digital public services: http://ec.europa.eu/digital-agenda/en/digital-agenda-
scoreboard  
68 According to the DESI index for 2016, the group of countries lagging behind includes Bulgaria, Greece, 
Poland, Slovakia, Hungary, France and the Czech Republic. 

http://ec.europa.eu/digital-agenda/en/digital-agenda-scoreboard
http://ec.europa.eu/digital-agenda/en/digital-agenda-scoreboard
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DESI index score of Bulgaria for 2016 is 0.37 (increase compared with 0.36 in 2015), 
which places it 27th in the DESI rank. 

Figure 29: DESI index of Bulgaria for 2016 – total score 

 

Table 9: DESI index of Bulgaria for 2015 and 2016  

 Bulgaria Average scores 
in the group of 
countries 
lagging behind  

EU 

Rank  Score  Score Score 

DESI 2016 27 0.37 0.44 0.52 

DESI 2015  27 0.365 0.44 0.45 

Infrastructure  
The most significant public and private infrastructure in the use of new 

technologies in the creative and recreational industries is: 

− The "New Boyana Film" center; 
− The National Research and Education Network. 
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Universities, BAS institutes and other research organisations  
The main feature of innovations and technologies in the creative and 

recreational industries is their dependence on artistic professions – (visual) arts, 
design/industrial design etc. Several universities training specialists for this thematic 
area are the leaders in Bulgaria: 

− New Bulgarian University, 
− National Theatre and Film Academy, 
− University of Architecture, Civil Engineering and Geodesy, 
− American University of Bulgaria. 

Industrial design is well represented in the technical universities as well.  

Business organisations  
We made an analysis of the leading companies in the sector, identified by the 

annual ranks Capital 100, successful participation in Horizon 2020 projects and the 
previous Framework Program 7 of the EU and other publicly accessible sources. 

There are several leading productions in Bulgaria, globally and Europe-wide, of 
technologies and products for the creative and recreational industries. The financial 
results of those leaders are an indication of presence of critical mass in the respective 
sub-fields. 

Table 10: Technologies and products for the creative and recreational industries 

Technology Market position New technologies for the creative 
and recreational industries –  

sub-field 

Design and 
production of 
climbing walls  

Global leader, 
Walltopia  

Production of goods and equipment with 
direct application in the spheres (extreme 
tourism and sport) 

Design and 
production of 
bicycles 

European/regional 
leader, several large 
and several boutique 
producers  

Production of goods and equipment with 
direct application in the spheres (extreme 
tourism and sport) 

Design and 
production of ski 

Global leader, 
Amer Sports Bulgaria  
Bulgaria start-up, 
Small Foot 

Production of goods and equipment with 
direct application in the spheres (extreme 
tourism and sport) 

Design and 
creation of online 
games 

Considerable presence 
on the global markets, 
Imperia Online  

Computer and mobile applications and 
educational, marketing and/or 
entertainment games  

Technologies for 
visual effects and 
for virtual reality  

Global leader, 
Chaos Group, 
Considerable presence 
on the global markets, 
WorldWideFX 

Cultural and creative industries (according 
to the EC definition: architecture, archives 
and library work, artistic crafts, audio-
visual forms (films, TV, video games and 
multimedia), cultural heritage, design, 
including fashion design, festivals, music, 
performing and visual arts, publishing, 
radio  
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Several important subsectors of the Bulgarian economy, such as the production 
of clothes and shoes (C14, C15 – КИД-2008), feature technologies and products that 
can be considered conditions for development of new technologies for the creative 
and recreational industries. So far there are mostly single producers of national 
importance in those fields. 

Table 11: Technologies and products as a condition of development of new technologies  

Technology Market position Thematic field – sub-field 

Design of 
equipment for 
extreme tourism 
and sport  

National leader, 
Teshev Outdoors  

Production of goods and equipment with 
direct application in the spheres (extreme 
tourism and sport) 

Design of outfit 
for extreme 
tourism and sport 

Presence on the 
national market, 
several boutique 
producers  

Production of goods and equipment with 
direct application in the spheres (extreme 
tourism and sport) 

Design of shoes 
for extreme 
tourism and sport 

No notable producer 
on the national 
market  

Production of goods and equipment with 
direct application in the spheres (extreme 
tourism and sport) 

The niche market character of the products in the two tables above is an 
indicator of their success being mostly based on the competitiveness of the used 
technologies on the international markets. This means that their marketing strategies 
should envisage such an expansion from the start. This is also the main difference 
between the leading products and technologies and those with potential for future 
development. On the other hand the export strategy for sector "Production of outfit, 
including leather outfit and leather processing" from 2012, drafted with state support 
under project № BG161РО003–4.2.01-0001, "Promotion of the internationalization 
of the Bulgarian enterprises" does not include a focus on the design of outfit and 
shoes for extreme and alternative tourism and sport.  

A definite advantage of the sector is the presence of research infrastructure and 
equipment, whose use by the business contributes to the development in the 
thematic area, and of the innovations and technologies for its sectors.  
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Table 12: Existing research infrastructure/equipment, supporting the development of technologies and products in thematic area creative and 
recreational industries  

STREAM NAME/TYPE OF 
INFRASTRUCTURE  

PARTNERS AND USERS  REGION IN BULGARIA 
AMONG THE PLANNING 
REGIONS  

Cultural and creative 
sectors (architecture, films, 
TV, video games and 
multimedia), cultural 
heritage, design, including 
fashion design, festivals, 
music, performing and 
visual arts, publishing, 
radio. 

Center for intercultural, social and 
educational interrelations (CISEI) 
International unique electronic 
infrastructure  

Southwestern University "Neofit 
Rilski" 

South-Western region 

Academy of the MoI, Museum of 
MoI and Institute of mechanics, BAS 
International unique 
infrastructure 

Ministry of Interior 
Ministry of Justice 
Institute of mechanics, BAS , Sofia 
University, IICT, BAS, UVT "Todor 
Kableshkov", UACEG, Sofia, Free 
University of Varna "Chernorizets 
Hrabar", NBU, Institute of applied 
physics, Plovdiv, Electrometal 
Technology EOOD. 

Sofia, Varna 

Thracian University, Technics and 
Technology Faculty, Yambol  

Complex at faculty level, used by 
professors, students and the 
business. 

South-Eastern region  

ЦАЕСИ (Center for anthropological 
and ethno-sociological studies) 
Unique infrastructure 

University of Plovdiv "Paisiy 
Hilendarski"; AKEA Mediator; 
OKNMR  

Southern-Central region  

Institute of critical social studies 
(ICSS) 
Electronic infrastructure 

Institute of critical social studies, 
"Critics and Humanism" Foundation, 
"Heterodoxia" Foundation 

Southern-Central region 

Artistic complex 
Distributed infrastructure  

AMDVA, Plovdiv; NMA "Pancho 
Vladigerov", Plovdiv Municipality, 
Trakia Folklore Ensemble, Choir of 
the Bboys of Plovdiv, Choir "Detska 
Kitka", Plovdiv, Choir "Gaudeamus", 
Fire of Orpheus Foundation etc.  

Southern-Central region 
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STREAM NAME/TYPE OF 
INFRASTRUCTURE  

PARTNERS AND USERS  REGION IN BULGARIA 
AMONG THE PLANNING 
REGIONS  

National Archology Institute and 
Museum, Bulgarian Academy of 
Science  

The infrastructure of BAS's NAIM 
(restoration studios, analytical 
technology, geophysical equipment 
for discovery of archaeological sites, 
mapping equipment)  
Regional museums network  

South-Eastern region 

Research complex of the NAA;  
Museum and gallery complex  

BAS, MSE, UBA, Sofia Municipality, 
Association of restorers, National 
History Museum, Archives Agency, 
National Library "Cyril and 
Methodius", all national museums 
and galleries, ICOMOS 
International, European 
Confederation of Conservator-
restorers’ Organizations (E.C.C.O.) 

Sofia 

Computer and mobile games 
(in addition to video games 
– "serious games", 
computer applications, 
simulators,). 

Complex of the NAA  BAS, MSE, UBA, Sofia Municipality, 
Association of restorers, National 
History Museum, Archives Agency, 
National Library "Cyril and 
Methodius", all national museums 
and galleries, as well as some of the 
municipal galleries and museums, 
including SCAG, district galleries of 
Ruse, Burgas and Varna, cultural 
information centres, OISTAT, 
ICOMOS International, European 
Confederation of Conservator-
restorers’ Organizations (E.C.C.O.) 

Sofia 

Alternative (including 
cultural and festival) and 
extreme tourism (for 
promoting non-seasonal, 

Center for Regional Development 
(CRD)  

Thracian University, Agency for 
regional economic development, 
Stara Zagora  
Municipal structures  

South-Eastern region, Stara 
Zagora district 
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STREAM NAME/TYPE OF 
INFRASTRUCTURE  

PARTNERS AND USERS  REGION IN BULGARIA 
AMONG THE PLANNING 
REGIONS  

all-year tourist inflow to 
Bulgaria, i.e. niche 
demand). 

INFRASTRUCTURE FOR MARINE 
ARCHEOLOGY  

 North-Eastern region 

Production of goods with 
direct application in these 
fields: costumes, scenery, 
climbing walls, equipment 
etc.  

Technological complex of the NAA  BAS, MSE, UBA, Sofia Municipality, 
Association of restorers, National 
History Museum, Archives Agency, 
National Library "Cyril and 
Methodius", all national museums 
and galleries, as well as some of the 
municipal galleries and museums, 
including SCAG, district galleries of 
Ruse, Burgas and Varna, cultural 
information centers, OISTAT, 
ICOMOS International, European 
Confederation of Conservator-
restorers’ Organizations (E.C.C.O.) 

Sofia 

n.a. Cluster Computer System Radian-M  Faculty of mathematic and 
informatics and Faculty of technical 
sciences, University of Shumen  

North-Eastern region 



 

The science-business link  
The main of science-business interaction in the thematic area is the 

development of human capital. It has various forms: 

− The entrepreneurial activity of scientists and researchers, most often in 
the form of creating businesses, providing them parallel employment to 
their work at publicly financed institutes and universities; 

− Sustained informal contacts and partnerships with scientists and 
researchers and/or their institutions; 

− Cooperation in participation in international research projects with applied 
orientation etc.  

Technologically the consulting and expert activity of academics in business 
enterprises, most often in the form of individual and not institutional contracts. In 
this case the technology is determined by the policy and objectives of the business. 
The following deficits were registered: 

− Some of the most effective forms of interaction are not well developed; 

− The academic programs created with the help of the business are very 
few or none; 

− University laboratories created, equipped and maintained with the help of 
the business are very few or none. 

Bulgarian companies of the ICT and new materials spheres have participated in 
at least one Horizon 2020 innovation project and six joint technology projects under 
FP7. The focus is on technologies related to cultural heritage presentation through 
3D technologies and social technologies, and its conservation through new 
approaches and materials.  

Specific technologies that were outlined are:  

− Design and production of climbing walls and design and production of ski 
– no appearance of new agents is expected, rather technology 
development by the existing leaders; 

− Design and production of bicycles; 

− Design and creation of online games; 

− Technologies for visual effects and for virtual reality; 

− Design of equipment, outfit and shoes for extreme tourism and sport. 

Main challenges  
In its Communication to the European Parliament, the Council, the European 

Economic and Social Committee and the Committee of the Regions: Establishment of 
the cultural and creative sector as a source of growth and jobs" the EC has formulated 
the main challenges to the European creative industries in the following way: 

− The cultural and creative sector works in a fast changing environment 
due to the transition to digital technologies and globalization, 
where new players appear, many large structures exist, but also micro-
entities, the value chain and the consumer behavior and expectations are 
changing. Although those changes offer great opportunities like lower 
production costs and new channels of dissemination, they require actions 
on various levels. 
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− In these changing conditions the access to financing remains a major 
difficulty. The banking sector lacks the necessary specialized knowledge 
for analysis of the business models in these sectors and does not evaluate 
properly their intangible assets. The financial and economic crisis only 
deteriorated the situation at a time when investments are needed for the 
sectors’ adjustment. 

− These sectors are characterized by high fragmentation by national and 
language parameters. Although the cultural diversity is an undeniable 
European asset, this fragmentation leads to limited and not very effective 
dissemination of the cultural and creative products and of the operators 
both inside the EU and beyond, to territorial misbalance and thus to a 
limited choice of customers. 

− The border areas between the sectors form zones of powerful 
dynamics (the link between games, films and music for example is 
getting stronger); also the border areas with other sectors (for instance 
fashion, high-class goods and services and tourism). Oftentimes however 
these sectors and policies still work in isolation that limits the possibility 
of synergies and the emergence of new solutions and companies. 

The development of new technologies for the creative and recreational 
industries faces the same challenges to a very great extent.  

In the Bulgarian context the following additional challenges should be 
considered: 

− Missing capacity for development and application of new financial 
instruments, especially such with a faster effect and greater flexibility in 
the planning of expenses; 

− Limited capacity for project design and management with external 
funding; 

− Lacking incentives for international presence, marketing and advertising; 

− Absent active and equitable public-private partnership. 

Vision for the development of the thematic area  
Boosting the potential of the economic agents of thematic area "New 

technologies in creative and recreational industries", increasing their contribution to 
GDP through development and commercialization of new products and services. 

Objectives: The main objective of the policy in this thematic area is to 
secure a favourable business environment for development 
and sustainable growth.  
The specific objectives are: 
− development of the potential for use of new 

technologies in the products and services of the 
creative and recreational industries; 

− promoting the development of newly emerging fields of 
growth that can make a platform of growth; 

− creating conditions for establishment of newly 
emerging professions. 
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Development 
scenarios: 

Cultural and creative industries: 
− production of creative content in real time; 
− live content, different from text-based media; 
− application of technologies that are less dependent on 

marketing; 
− uniting various platforms and more interactions in the 

social networks. 
Recreational industries: 
− design and production of climbing walls and design and 

production of ski – no emergence of new agents is 
expected, rather development of the technologies by 
the existing leaders; 

− design and production of bicycles; 
− design and production of online games; 
− visual effects technologies and virtual reality 

technologies; 
− design of equipment, attire and shoes for extreme 

tourism and sport. 

Limitations: − lagging behind in the integration of the common digital 
market; 

− strong connection of the development of creative 
industries with other sectors and technologies, 
currently limited by the inter-sector isolation; 

− fast changing environment due to the transition to 
digital technologies and the globalization; 

− limited access to financing; 
− deficit of entrepreneurial and management skills. 

Priorities 

Management 
priorities: 

• increasing the access to information and content, 
including by the public sector; 

• diversification of the opportunities for promoting the 
social and economic development through 
new/improved products and services. 

Technology/ 
product 
priorities: 

Technology priorities: 
− automated creation and recreation of scripts based on 

user profile types and their preferences; 
− new "haptic" technologies that interact with the user 

through touching; 
− user-friendly interface or fast voice, sound or 

automatic audio prompt communication that can be 
easily connected to a specific action; 

− technologies for better use of big data and provision of 
a safer, personalized environment for consumption of 
the content; 

− creation and use of new materials; 
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− digitalization of cultural and historical heritage for 
broad dissemination; 

Product priorities: 
− new multisensory tools, facilitating the creation, 

development and access to games, visual effects and 
virtual reality; 

− new software and hardware, improving the creation of 
game scripts, visual effects and virtual reality; 

− smart bicycles: ICT monitoring the road, possible 
itineraries, sensors monitoring traffic, "haptic" 
technologies transferring information through touching 
the wheel, sensors in the pedals for identification of 
the location, speed, slant, burnt calories, invested 
efforts etc.  

− electric bicycles: assisting ultra-light systems that can 
be mounted on any bicycle for facilitated urban cycling. 

− Security accessories: new ultra-light systems for 
locking, preventing deflation of tires, focused and 
laser-pointed lights etc.  

− Electronic and electric accessories: extreme cameras, 
watches and other mobile devices, outfit/gloves with 
built-in heating, built-in headphones/audio systems, 
information, integrated in the googles (speed, 
acceleration, location etc.) 

Key indicators: − Increase in the number of enterprises that have 
developed and introduced new products/services; 

− Increased consumption of products/services, supplied 
by creative and recreational industries; 

− Increased number of people practicing extreme 
tourism. 

ISSS indicators Indicator Value (year) Source 
Audio-visual & related services export 0.8 2013 GII 2016 
National feature films 2.8 2013 GII 2016 
Paid-for dailies, circulation   2013 GII 2016 
Printing & publishing manufacture 1.2 2013 GII 2016 
Creative goods export 0.8 2013 GII 2016 
Manufacture of computer, electronic and optical 
products (26 NACE),VA in production (%) 

42.1 2014 Eurostat 
(DataBase 
for SME) Motion picture, video and television programme 

production, sound recording and music publishing 
activities (59 NACE),VA in production (%) 

32.5 2014 

Programming and broadcasting activities (60 
NACE),VA in production (%) 

14.2 2014 

Computer programming, consultancy and related 
activities (62 NACE),VA in production (%) 

61.6 2014 

Information service activities (63 NACE),VA in 
production (%) 

55.6 2014 

Scientific research and development (72 
NACE),VA in production (%) 

 2014 

Medical sciences (31.1%), million euro 348.8 2014 NSI 
Technical sciences (25.1%), million euro 222.6 2014 NSI 
Natural sciences, mathematics and informatics 164.7 2014 NSI 
Agricultural sciences (11.0%), million euro 59.3 2014 NSI 
Humanities (5.1%), million euro 36.02 2014 NSI 
Social Sciences (3.0%), million euro 25.75 2014 NSI 
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Action framework  

Main measures: − Promoting the cooperation between economic 
operators and research organizations in the innovative 
activities – joint development of innovative 
processes/products/services; 

− Development of new financial instruments; 
− Training and qualification, mentoring; 
− Project financing for creation of a digital archive and 

support to the development of specialized equipment 
for launching of new products and services; 

− Promotion of direct foreign investments in creative and 
recreational industries. 

Time schedule 
and milestones: 

− Institutionalization of the stakeholder cooperation – by 
the end of 2016 

− Creating mechanisms for inter-sectoral interaction in 
support of creative industries – by June 2017 

− Including the sectors in this thematic area in the scope 
of the Investments Promotion Act and support for the 
creation of a special program for attracting foreign 
investors – by end-March 2017  

− Identification of extreme tourism centers to be granted 
targeted development support – by the end of 2020  
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FINANCING 
The financial plan for the implementation of ISSS defines and guarantees the 

funds for achieving the set objectives. On the one hand the activities are given 
financial dimension and clear timeline, so the stakeholders in the innovation process 
can plan the respective rules they have to comply with in the pursuing of their 
innovative projects and ideas. On the other hand the financing corresponds to the 
goal that Bulgaria has formulated in the framework of the Strategy Europe 2020 and 
the National Reforms Program in terms of its R&D investments: reaching 1.5% of the 
GDP by 2020. ISSS is implemented through co-financing by the operational programs 
and by the state budget through the budget of the Ministry of Economy for the 
respective year. The financial plan for the implementation of ISSS was developed on 
the basis of a simulation model and the following assumptions for the period 2014-
2020: 

− Modifications of the GDP in the period until 2020 – MF forecast, directorate 
"Economic and financial policy";  

− Full utilization of the funds allocated to innovations in the amount 
of EUR 1 billion from the European Funds – average annual 
increase during the period 2014-2020 of 10%; 

− Increased state investments in R&D during the period 2014-2020 by an 
annual average of 15%; 

− Increased investments in R&D in higher education during the period 2014-
2020 by an annual average of 16%; 

− Increased investments in R&D by the business during the period 2014-
2020 by an annual average of 16%; 

− Increased state expenditure for R&D during the period 2014-2020 of non-
profit organizations by an annual average of 10%. 

The model allows for monitoring of the achievement of the national goal (the 
R&D expenses to reach 1.5% of the GDP in 2020) and finding various options for 
increasing the funds depending on the circumstances. 

 

MONITORING AND EVALUATION SYSTEM  
The implementation of the TRM should be monitored and evaluation 

continuously, and where necessary corrective measures should be undertaken. Taken 
the lack of experience in the implementation of TRM, it is recommendable that the 
monitoring and evaluation system of the TRM is part of the monitoring and evaluation 
system of ISSS. Specifically for the purposes of the monitoring and evaluation of the 
implementation of TRM it will be good to form two working groups with broad 
stakeholder participation. 
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