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EXECUTIVE SUMMARY

Ten years after Bulgaria’s accession as a member of the EU and in the run-up
to Bulgaria’s Presidency of the EU Council, the benefits for the Bulgarian soci-
ety and the innovation business in the country in particular are noticeable.
Among the most important benefits is the alignment of Bulgarian legislation
to the EU acquis and the associated higher business standards and standard of
living; the right of Bulgarians to travel and work in the EU and in many cases
outside its borders; the free movement of goods and capital within the single
European market.

Europe has proved through its numerous initiatives that — in addition to dis-
mantling borders - it values diversity and difference, at the core of which is
the unique language, traditions and culture of each member state. Against this
background, it is up to the national effort to create a desired image of the coun-
try and work for better positions in the competitive European environment.

The main achievements of Bulgaria’s innovation policy and the tools for pro-
moting entrepreneurial and innovation activity of businesses directly result-
ing and arising from the European policy at the national level, include:

* An innovation strategy for smart specialisation for the period 2014 -
2020 was adopted as a condition for allocation of funds from the Euro-
pean structural funds through the national operational programmes. It
replaced the 2004 National Innovation Strategy - the first in the demo-
cratic history of the country — which was an obsolete document in the
run-up to the second programming period for Bulgaria as a EU member
as it did not incorporate the implications of membership and the effects
of the financial and economic crisis and whose monitoring and reporting
was discontinued three years after its application.

* Improved administrative capacity of the central and local public admin-
istration for managing European programmes and for providing services
to businesses.

* Disbursed payments under OP Competitiveness of the Bulgarian Econ-
omy at the end of 2015 amounting to BGN 2,160,415,879, including BGN
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340,964,407 in national funding, most of it directed at the promotion of
innovation.'

Disbursed payments under OP Innovation and Competitiveness at
the end of 2017 amounting to BGN 535,484,663.92, including BGN
80.302,917.12 in national funding.? In response to these grants compa-
nies rapidly increased their co-financing of innovation projects and held
top positions by this indicator in the European Innovation Scoreboard.
Through the JEREMIE initiative, BGN 1.40 billion was invested in 7,990
small and medium-sized enterprises, including over 1,300 start-ups (for
all JEREMIE tools, including portfolio guarantees for credit losses; low-
interest loans [with risk sharing]; accelerators [start-up funds]).? In this
context, Sofia became the third entrepreneurship destination after
London and Dublin at the end of 2015, with 146 start-ups (cumulative
since 2004), supported by accelerators.

Disbursed payments under OP Science and Education for Smart
Growth at the end of 2017 amounting to BGN 121,261,871.21, including
BGN 18,189,280.8 in national funding.*

Furthermore, the country utilised financing directly from the European frame-
work programmes, attracted foreign direct investments in high-tech sectors
and R&D, implemented many initiatives for sustainable, social and open inno-
vations - all of which were possible only because of Bulgaria’s membership in
the EU.

Unfortunately, there are no national examples to support and multiply the
effects achieved with European funds. The National Innovation Fund operates
with a token budget, works with great delays and missed sessions. In 2017,
this was topped by a compromised session — and this after years of waiting by
SMEs and despite the peak number of submitted proposals. The National Sci-
ence Fund has been a bad example for years of illegal spending of the scarce
national resources for science. The funds for the functioning of the existing
Entrepreneurship Centres at several technical and technological higher schools
were terminated thus precluding their future operation.

The trends in 2016 demonstrate the lack of national priorities in science, tech-
nologies and innovation, and seriously threaten the accomplishment of the na-
tional objective for 1.5 % share of R&D spending in GDP by 2020.

According to the methodology of the European Innovation Scoreboard 2017,
Bulgaria is the only member state in the EU (an island of stability), which
has not made any progress in the innovation potential over the past seven
years (summary innovation index of 0.234 for 2010 and 2016 and an unchang-
ing 47 % of the average EU level) — a result that might seem optimistic against
the background of the most serious fall within the Union suffered by Romania
(31 %), and the slowdown reported by 11 other countries.

Significant changes occurred in the institutional structure of patent activity
in the country, mostly in terms of reduction of the share of individuals and
increase of the share of the public sector, businesses and higher education.
From 86 % in 2002, the share of individuals had decreased at least five times

u u u n u u u n u u u n u u
' http://umispublic.government.bg

2 http://2020.eufunds.bg

* http://jeremie.bg

* http://2020.eufunds.bg
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to 18 % by 2016. Unfortunately, however, the withdrawal of individuals from
patent activity was not made up by a greater number of patents in the other
sectors. After two peak periods — 2001 - 2003 and to a lesser extent in 2008 -
2010 - individual inventors with no institutional affiliation who decide to go
down the long path of patenting and investing their own funds are disap-
pearing in Bulgaria - they start looking for opportunities outside the country
or lose interest in such an exercise.

A comparison of the number of scientific publications and the number of ci-
tations for 2016 with the number of nation-wide R&D staff among Balkan
countries allows for a comparative analysis of the publication activity of the
countries in the region. Three categories are identified according to the results
of the respective academic communities in terms of number, importance and
impact of publications. The best results on each of the indicators are exhib-
ited by Croatia and Serbia, followed by Romania, Bosnia and Herzegovina, and
Slovenia. Bulgaria takes the second-to-last place within the region before
Macedonia and after Montenegro. After ten years in the EU and constant
reforms of the national scientific and innovation system as a whole, and its in-
dividual institutions in particular, Bulgaria is in the company of countries which,
in the period 1991 - 2001, suffered the most serious military conflict in the new
European history, are still far away from full EU membership (if this can be used
as an indication of reforms, harmonised legislation and guarantees for the rule
of law) and still cannot make full use of the European framework financing for
science, technology and innovation.

In countries with factor-driven growth, on average 30 % of adults aged 18
and 64 indicate intention of entrepreneurship activity. In countries with effi-
ciency-driven growth (among which, according to the methodology of the Glo-
bal Economic Forum, is Bulgaria) this share is 26 %. Therefore, in the group of
countries with a similar economic situation and sources of growth, Bulgaria
is distanced from the average levels by almost 20 points. The entrepreneur-
ship potential of the country is still locked in low-tech industries, even more
so in 2016 than in 2015. The share of new enterprises in wholesale/retail has
grown by ten percentage points at the expense of sectors such as ICT, transport
and mining.

In 2016, for the first time in the past seventeen years, according to prelimi-
nary NSI data R&D expenditure decreased in absolute terms. The drop is
significant — by nearly 14 %, which against the backdrop of the increasing
GDP (1.06 on 2015 at current prices) is an even more dramatic decrease of
their relative share by nearly 19 %. Data about R&D sources of financing
show that the main reason is the serious drop in funds from abroad (by ap-
proximately 33 %), mainly including foreign company resources. After 2014
and 2015, when projects started in the 2007 - 2013 programming period
were finalised (and funds were utilised), there has been a “stagnation”,
which is attributable to delayed procedures for approval of the new pro-
gramming documents and “unlocking” of the new schemes for financing of
project proposals.

This exemplifies the main drawback of financing R&D in Bulgaria primarily by
foreign funds - that it makes it impossible to achieve sustainability (under the
influence of external factors outside the control of the Bulgarian government)
and targeted action (due to the priority financing of projects determined at the
European rather than the national level) in the field of new technologies and
innovation, which are said to lie at the foundation of the national and company

INNOVATION.BG
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competitiveness. Business was the only sector which continued to invest in
innovation in 2016.

Business also retains its active role in the indicators for R&D staff, while the
public sector and to a lesser extent higher education report a visible down-
turn from their previous positions in these fields.

The ICT industry continued its turbulent development in 2016, accounting for
4 % of jobs, 4 % of revenues and 9.3 % of value added in the economy. For the
first time in 2016 revenues in the sector exceeded BGN 10 billion. These results
were achieved by 2 % of the companies and 3.6 % of their assets. The most
important feature of the sector, however, is its role of “anchor” for talents,
who are not only well paid but have the sense of being in “the centre” of glo-
bal events. The share of the sector in total exports reached 14 % in 2016 versus
10 % in 2015. The growth is mainly due to the higher exports of automobile
electronics, and also to increased outsourcing of business processes. The trend
is expected to sustain in the next years.

However, outside the ICT sector, Bulgarian companies are lagging well behind
the average European figures on almost all indicators of e-business moni-
tored by the European Commission. Bulgaria has the lowest share in corporate
revenues generated online - less than 4 %, compared to 16.4 % on average for
the EU, and has one of the lowest shares in B2C website functionalities - 3 %
versus 7.19 % on average for the EU.

Domestic demand for ICT services can also be boosted by users, who demand
from retailers options for online shopping and sophisticated support services.
Unfortunately, Bulgaria cannot avail of this option because the population
has low levels of digital skills and poor experience with online shopping.
The European Commission has adopted a composite index to measure the
progress of member states in the digital economy and information society,
which shows that Bulgaria has serious deficits in human resources, internet
use, integration of digital technologies and provision of digital services by the
public administration.

Three major priorities are defined for the six-month Bulgarian Presidency of the
EU Council - consensus, competitiveness and culture. Resources for achieving
results in these three priority areas will be sought in accelerating the establish-
ment of a single digital market; supporting connectivity within EU; updating the
regulatory framework for telecommunications; increasing the credibility and
security of personal data in the digital space and development of data-based
European economy. Finding the appropriate approach to the implementation
of these objectives will be reflected in an improvement of the indicators which
define the innovation potential of the country’s economy in general.

10



INTRODUCTION

At the end of 2017, there is a significant growth in business expenditure for
R&D. The 3.2 % growth of the European economy remains below the USA level
of 4 % and the rest of the world at 5.7 %.° As in previous years, the driver of
this process were ICT-related industries. Bulgaria is leading in both aspects -
active business reporting one of the highest levels of growth in R&D invest-
ments within the EU and a very strong ICT industry contributing directly to the
competitiveness of the national economy through a 4 % share in jobs, 4 % in
revenues and 9.3 % in value added in the economy, and indirectly by retaining
young talents and developing their creativity to the country’s benefit.

The annual report Innovation.bg provides a reliable assessment of the inno-
vation potential of the Bulgarian economy and the status and opportunities
for development of the Bulgarian innovation system. It makes recommenda-
tions for improvement of the public policy on innovation in Bulgaria and the
EU, building on the most recent theoretical and empirical studies in the world,
taking into account the specific economic, political, cultural and institutional
framework in which the innovation system of the country develops. Over the
past 13 years Innovation.bg has made a number of specific suggestions for
improving the innovation policy and practice in the country, which were sup-
ported by business and science. The lack of concrete sustainable actions by the
Bulgarian governments on the suggestions made — despite their commitment
to the process at the highest political level - points to a serious institutional
lack of capacity for development and application of relevant policies.

Innovation.bg 2017 analyses the state and development opportunities of the
national innovation system on the basis of five groups of indicators:

e gross innovation product;

* entrepreneurship and innovation networks;

* investments and financing of innovation;

5 Significant Business R&D Growth in 2016. JRC Insights — Industrial R&D, July 2017, JRC Directorate Growth&Innovation,
European Commission, http://irijrc.ec.europa.eu/

INNOVATﬁ 11



human capital for innovation;
information and communication technologies.

Innovation.bg changes established concepts pertaining to the standard system
of indicators for innovation measurement. Hence, shifting the focus to sector
innovation systems and value added chains is more closely linked to the concept
of open innovations.

The key topic in Innovation.bg 2017 is the technological interdependence
of the national economy on a European and global scale. A special focus is
placed on the automotive and related industries in respect of which Bulgaria
is a magnet for foreign investors not only as a systems integrator but also as
an R&D centre and a source of new technological solutions.

12



Automotive Industry

The automotive industry® has been growing exponentially in Bulgaria over
the past decade, with a particularly high growth over the past five years.
On the one hand, more and more foreign companies have been investing in
the country and building production bases, and on the other hand, existing
companies (Standard Profil, SE Bordnetze, Sensata, Kostal, Yazaki, and some
of them even fourth (Teklas’) have been expanding their business by building
a second plant here. Based on available data, about 170 companies belong
to this sector, and some of them are affiliated with the biggest suppliers
of global car makers such as General Motors, Daimler, Volkswagen, BMW,
Audi, PSA Group,® Renault, Ford, Volvo, etc. Investment interest in Bulgaria
continued in 2017 and several foreign companies have reached the stage of
market research or have expressed their intention to build production bases
in the country. For example, Chinese manufacturers of aluminium wheel rims
are exploring the market in Bulgaria and several neighbouring countries and
Leoni — a German company which is a global leader in the production of
cables and wiring systems for motor vehicles — officially announced that it
would start building a new plant in Pleven in 2018. One of the few negative
events in the sector is the declared bankruptcy at the beginning of the year
of Litex Motors — until recently the only assembler of motor vehicles in the
country.

With over EUR 2 billion turnover and over 33 thousand employees in ap-
proximately 170 companies in 2016, over a decade the sector had a triple
growth in terms of turnover, assets and number of employees and four times

¢ According to CEA2008/NACE rev.2 the “automotive sector” includes both automotive companies (27.2 Manufac-
ture of batteries and accumulators, 29 Manufacture of motor vehicles, trailers and semi-trailers, 30.91 Manufac-
ture of Manufacture of motorcycles and their engines), as well as companies from other economic sectors (ICT,
Manufacture of rubber and plastic products, Manufacture of machinery and equipment, Manufacture of metal
goods etc.), manufacturing elements and products designed for the automotive industry.

’ In the autumn of 2017, Teklas announced their intention to build a fifth plant.

o

PSA Group (formerly PSA Peugeot Citroan) is a French multinational manufacturer of automobiles sold under
the Peugeot, Citroan, Opel and Vauxhall brands.

INNOVATﬁ 13



higher growth in terms of value added produced.® Growth in value added
gives grounds to assume that in the future the industry would have the poten-
tial to rank among the sectors with high value added in the country, such as ICT.
With these indicators, the industry accounted for about 2 % of total turnover,
value added and employees among non-financial companies in the country in
the past year.

Ficure 1. KEY INDICATORS IN THE AUTOMOTIVE INDUSTRY (2007 — 2016)

Key financials (th EUR)
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Source: Authors’ calculations based on BureauvanDijk (Amadeus) and NSI data.

There are five categories of companies in the automotive industry according to
their specifics and history of development.

First, these are local branches of big multinational companies special-
ised in the manufacture of elements and items for the industry. German
companies prevail among them (Willi Elbe Automotive Bulgaria, Kostal
Bulgaria, Grammer, Witte Automotive Bulgaria, Behr-Hella Thermocon-
trol), followed by Turkish ones (SaBa Bulgaria, the related Koush Group
and Nursan Otomotive), Canadian companies (ALS Bulgaria and Magna
Powertrain Plovdiv [until recently Extetic Plovdiv, part of the German
company Extetic]), French ones (Montupet, Elektrokabel Bulgaria), Japa-
nese companies (Yazaki Bulgaria, SE Bordnetze Bulgaria), American com-
panies (Enersis, Sensata Technologies Bulgaria) and other smaller ones.
Second, there are the big Bulgarian companies specialised in the same
area (3 companies of the Monbat Group - Monbat, Start and Monbat
Recycling, Elhim Iskra, Dinamo Sliven, Remix Bulgaria, Madara Group,
Aibo S, etc.).

Third, these are companies outside the automotive sector but operating
exclusively and mainly as suppliers of elements and items for big interna-
tional and European car makers - regarding parts and components used
in the manufacture of automobiles and components and systems for

° Data on the financial indicators and on the number of companies and employees are based on the international
corporate database Amadeus. The list of companies includes all registered companies with main business in the
automotive field (CEA2008/NACErev.2 classes 27.2 Manufacture of batteries and accumulators, 29 Manufacture
of motor vehicles, trailers and semi-trailers, 30.91 Manufacture of motorcycles and their engines), as well as
production companies selected additionally from other sectors but having as their main business automotive-
related activities. Excluded are companies operating in retail and wholesale in automobiles and their parts.
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Ficure 2. COMPANIES AND PRODUCTION AREAS IN THE BULGARIAN AUTOMOTIVE INDUSTRY
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Source: Authors’ research and public data.

the manufacturing processes in the automotive industry. Among them
are companies operating in automotive microelectronics (the Filipino
Integrated MicroElectronics Bulgaria, the American Visteon Electronics
Bulgaria, and the Belgian Melexis Bulgaria), rubber compounds, seals
and plastic pipes (the Turkish Teklas Bulgaria and Standard Profil Bulgar-
ia), sensors and accessories thereof (the German Festo), pneumatic and
drive components and systems (the Japanese SMC Industrial Automation
Bulgaria), one of the European leaders in automotive diagnostics (the
Bulgarian Abrites), etc.

Fourth, there are the companies whose main business falls in another
economic sector but they manufacture also products designed for the
automotive industry - e.g. the Greek Etem Bulgaria, which manufac-
tured aluminium joinery and fasade solutions years ago, but now makes
aluminium components for chassis, car doors and bumpers, or the Bul-
garian Akumplast, which manufactures plastic containers in combination
with battery containers.

Last but not least comes the most numerous group of mainly micro and
small companies which manufacture diverse and most often small details
that are necessary for maintenance and support of motor vehicles of any
type. Most of these firms are genuinely Bulgarian and many also offer
development and engineering activities for the manufacture of special-
ised small series of products. Among them are firms engaged in the field
of padding cars, seats and doors, rubber and rubber products, metal
products, such as brake pads for passenger cars, light and heavy trucks
and buses, exhaust pipes, rim bolts, flanges, etc., automotive ceramic
fuses, battery cells and fixed and traction batteries, etc.
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Over the last decade, the companies from the first four groups have reported
growth on almost all indicators, while the companies in the last group remain
at the same level of development with only some of the bigger firms among
them making an exception. The comparison between the two big groups - the
companies from the automotive sector and industries related to that sector (mi-
croelectronics, rubber and plastic products, cables, etc.) — shows that growth in
the economic indicators of the sector as a whole is attributable mainly to the
companies in the first group with two major exceptions. One relates to the aver-
age costs for remuneration per employee, which are twice higher in the group
of companies related to automotive industry as compared to the automotive
industry. At the same time, over the past ten years these costs have doubled
in the two groups, which is indicative of a sustainable growth in the aver-
age remuneration as a sign of positive developments in the industry. Despite
that growth, remunerations in companies in the sector remain comparatively
low (except for some companies in the field of ICT) compared with the average
level for the country but since the big manufacturing companies are located
outside the biggest cities they ensure a steady and relatively high pay in the
respective regions.

Ficure 3. AVERAGE ANNUAL COST PER EMPLOYEE, 2007 - 2016 (EUR)
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Source: Authors’ calculations based on BureauvanDijk (Amadeus) data.

The other exception is the value added per employee, whose growth is clearly
pronounced in related companies over the last ten years (about 17 % on aver-
age on an annual basis and slightly over 50 % for the whole period), while
automotive companies report a slight fall on this indicator for the same period
(-20 % compared with higher values in the beginning and lower values at the
end of the period). This could have been caused by the global financial crisis
which affected adversely the big automotive companies globally and Europe-
wide, which needed more time to recover after the crisis. This resulted in fewer
orders for the suppliers of components and products downstream the produc-
tion chain where most of the companies in Bulgaria belong. At the same time,
the value added per employee in the automotive-related companies is driven
mainly by the big companies in the field of microelectronics (such as Integrated
MicroElectronics Bulgaria, Visteon and Melexis), industrial automation, sensors,
hydraulic and pneumatic products (e.g. SMC Industrial Automation Bulgaria,
Festo) and also by some big foreign manufacturers of rubber and plastic items
(such as Teklas Bulgaria, Standard Profil Bulgaria, etc.)
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Ficure 4. VALUE ADDED PER EMPLOYEE (AVERAGE ON ANNUAL BASIS, EUR)
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Source: Authors’ calculations based on BureauvanDijk (Amadeus) data.

The industry as a whole generates value added per employee which is higher
than the average for all non-financial companies, but compared with other
sectors it lags well behind the ICT sector and the leader by this indicator in the
national economy - electricity and thermal power generation and distribution.
As regards the two main groups of companies in the sector, the automotive
sector ranks in the second half of economic sectors by value added per em-
ployee, while automotive-related companies rank second among all economic
sectors. The value added produced per employee for the whole ten-year period
(2007 - 2016) exceeds EUR 15 thousand for the automotive sector and EUR 29
thousand for automotive-related companies.

Despite the profitability of the automotive industry in Bulgaria over the past
ten years, it is positioned as a high-tech sector but has low R&D and innova-
tion intensity. Some of the leading ICT and other companies in the automo-
tive-related group make exceptions, but the automotive sector itself remains
a modest innovator and its innovations include mainly implementation of new
production processes by building new or upgrading existing production facili-
ties of foreign companies in the country. There are two sub-groups of compa-
nies with R&D and innovation activities in the automotive sector. One of them
includes mainly Bulgarian companies manufacturing batteries and accumula-
tors, and some Bulgarian companies from other sub-sectors, e.g. the manufac-
turer of motor fuels with the brand “Helios” (Aibo S) or the manufacturer of
technologies for automotive diagnostics Abrites. The second group includes
branches of foreign (often multinational) companies which engage in R&D in
addition to manufacturing. The leaders in this group are companies dealing in
microelectronics, industrial automation and hydraulic and pneumatic products.
In the past year, Teklas Bulgaria — one of the biggest manufacturers of rubber
compounds and plastic pipes globally and Europe-wide - announced in addi-
tion to its intention to open a fifth plant in Bulgaria that it is building a R&D
centre to support its production in the country and outside it. Overall, the
development of the automotive sector in Bulgaria over the past decade shows
that the country has not yet succeeded in positioning itself as an outsourcing
destination for R&D and innovation-intensive production, as it has done in ICT.
Nevertheless, given the history of the Bulgarian ICT sector and the role of the
companies related to the automotive sector, it could be said that the automo-

INNOVATION.BG
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tive sector has the potential to position the country as suitable for R&D and
innovation-intensive productions in the next five to ten years.

Ficure 5. VALUE ADDED PER EMPLOYEE IN SOME SECTORS OF NON-FINANCIAL
COMPANIES IN 2016 (EUR)
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For the time being, the strengths that attract foreign investments in the au-
tomotive sector are mainly associated with low labour cost, relatively high
quality of specialists in machine-building, ICT and chemical technological proc-
esses, macro-financial stability, high share of Bulgarian students graduating
abroad and particularly in German-speaking countries, and - what is particu-
larly important for the suppliers of motor parts - the geographic location of
Bulgaria, which reduces the time for supply to major European car manufac-
turers to less than a day. The latter was one of the main reasons for suppli-
ers’ withdrawal from China and other Asian countries and their reorientation
mainly to East European countries. The activity of the companies also plays a
role for the future development of the sector - both through their industry
associations such as Automotive Cluster Bulgaria and through their efforts
to improve staff qualifications by delivery of vocational trainings, improving
the management skills in accordance with approved methodologies by big car
makers, implementation of quality assurance systems, etc. In this regard, the
automotive sector provides employment to low and medium-skilled staff and
to highly skilled specialists in all main areas of work. The introduction of dual
education in high schools in Bulgaria in the past three years supports these
processes and many of the big companies in the sector are collaborating with
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schools and universities providing education in subjects such as mechatron-
ics, electronics, chemical and technological processes, etc. The sector’s fast
growth in the country, especially in the past five years, creates a shortage of
both low and high-skilled staff. Many of the companies use their multinational
structure to attract workers from other countries — mainly highly qualified
engineers and middle and high level management staff. Based on various esti-
mates, foreigners employed in the sector account for 4 % to 10 % of the total
number of employees.
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Innovation Potential
of the Bulgarian Economy







Gross Innovation Product

The gross innovation product, or the innovativeness of an economy, is assessed by the new products and services
introduced, the new technologies created and the scientific outputs. It involves and results from the interaction of the
innovation, technological and scientific products of a country. It is a major benchmark for innovation policy because it
allows decision-makers to compare the outcome of the innovation system in temporal and geographical terms, as well
as to estimate the need for changes in the organisation and resources of the innovation process.

Innovation product

The innovation product results from
innovation activity in the form of

new and significantly improved
processes, products and services
based on new and/or adapted

knowledge and know-how. It is de-
termined by the innovation activity
of enterprises in the country and is
the most important indicator for
assessing the national innovation
system. Innovation activity in busi-
ness and innovation demand by the
public, along with the factors which
determine these, comprise the inno-

vation potential of an economy - its
capacity to develop based on new
knowledge.

Bulgaria on the international
innovation map

According to the methodology of
the European Innovation Scoreboard
2017," Bulgaria is the only EU mem-
ber state (island of stability) not to
have made any progress in its inno-
vation potential for the past seven
years (overall innovation index of
0.234 both for 2010 and 2016 and
at a constant 47 % of the EU aver-

age) — a result which may seem op-
timistic given the sharpest drop in
the EU registered in Romania (31 %)
and the falling behind in another
11 member states. Sweden remains
the undisputed innovation leader in
the Community and the most sub-
stantial progress has been registered
in Lithuania, Malta, the Netherlands
and the United Kingdom.

The study of the European Commis-
sion compares the achievements of
member states to the 2010 baseline
and adds new indicators and a new
interpretation of existing ones.

Ficure 6.  EUROPEAN INNOVATION SCOREBOARD, 2017
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" http://ec.europa.eu/growth/industry/innovation/facts-figures/scoreboards_bg
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The results of the inconsistent and
contradictory policy in the area of
innovation have a markedly high
dispersion:
At the average European level
with respect to employment
and intellectual property (most-
ly low technology, see the sec-
tion Technological product);
With certain “breakthroughs”
as regards human resources
(such as university graduates, in-
cluding PhDs), the business envi-
ronment (with the main indica-
tor of broadband penetration)
and private investment in R&D;
With a substantial lagging in
terms of public and venture
capital, R&D activities of the
enterprises with a high techno-
logical intensity (product and
process innovation; new innova-
tion on international markets;
and contribution of innovation
to boosting sales revenues) and
the interaction in R&D.

In the study of the regional innova-
tion systems'' held every two years,
region BG3-Northern and Eastern
Bulgaria is listed as a modest inno-
vator while region BG4-South-West-
ern and South-Central Bulgaria is a
moderate innovator. For the past ten
years, the two regions have followed
the same trends in the development
of their innovation potential:
Total growth relative to the
2009 baseline of 20 % for South-
Western and South-Central Bul-
garia and 117 % for Northern
and Eastern Bulgaria;
Similar dynamics throughout
the period under consideration;
Similar advantages (industrial
design and trademark applica-
tions, employment in medium-
high/high tech manufacturing
and knowledge-intensive serv-
ices, population with tertiary
education) and challenges (R&D
expenditure in the public sector,
share of innovative SMEs, life-
long learning, scientific publica-
tions).
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Ficure 7. EUROPEAN INNOVATION SCOREBOARD, 2017 — COMPARATIVE RESULTS
OF INNOVATION SYSTEMS
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Ficure 8. REGIONAL INNOVATION SCOREBOARD, 2017 - COMPARATIVE RESULTS
OF THE REGIONS IN BULGARIA
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The Global Competitiveness Report
2016 - 2017 ranks Bulgaria 50%"

among 138 countries which is 4 places
higher than the previous year. Six EU

" Regional Innovation Scoreboard, http://ec.europa.eu/growth/industry/innovation/facts-figures/regional_bg
2 The Global Competitiveness Report 2016 — 2017, World Economic Forum.



member states are behind it, includ-
ing Greece which comes in 86" and
Romania - 62" (together with Hun-
gary, Slovenia, Slovakia and Cyprus).

According to the methodology of
the World Economic Forum, Bulgaria
ranks best in terms of technological
readiness; macroeconomic environ-
ment; and goods market efficiency,
labour market efficiency, and finan-
cial development. In other words, it
does well in the second subindex Ef-
ficiency Enhancers, something which
does not hold true for the third
subindex Innovation Factors.

The main barriers identified are
corruption and rights protection
(including intellectual property),
(in)dependence of the judiciary,
(non)transparency of government
policies, business costs against crime
and violence, organised crime. Some
business practices (for example, del-
egating trust) and training targeted
at the current needs of business re-
main problematic.

The lowest ranking of Bulgaria is in
the two indicators for the potential
to retain talent (125" place which
is towards the bottom of the rank-
ing) and potential to attract talent
(110%™ place).

Bulgaria and Romania remain the
only EU member states in the cat-
egory of the efficiency-driven econo-
mies, unlike 6 other countries tran-
sitioning to innovation-driven econo-
mies and 20 other EU member states
already in this first category of the
global competitiveness index.

There is a slight movement upward
from the 38™ to the 36™ place in the
Global Innovation Index 2017."

It merits note that highest in the in-
novation potential ranking are the
richest states. They are able to invest

in new technologies and human re-
sources. However, the reverse is also
true - the initial choice to focus on a
long-term growth factor such as in-
novation is the basis for a better eco-
nomic situation and quality of life.

In fact, Bulgaria comes in second af-
ter China in the Global Innovation
Index in the group of the upper-
middle-income economies which are
highest in the ranking. All 35 coun-
tries higher than Bulgaria in the in-
dex are high-income economies,
with the exception of China (22M).
Another positive fact is that Bulgaria
is among the 17 countries with at
least 10 % better results than the
other countries with a similar level
of development and benchmarks for
gross domestic product.

The results of such studies should
be interpreted carefully. For the last
five-year period, the scores Bulgaria
gets in the indices do not change' or
change insignificantly. For example:
The values for Bulgaria in the
Global Competitiveness Report
for the past five years are 4.3 or
4.4,
The results for Bulgaria in the
Global Innovation Index are a lit-
tle below or above 42 according
to the respective methodology.
The European Innovation Score-
board registers achievements for
Bulgaria in comparison to the EU
average levels between 45 and
50 with no change in compari-
son with the 2010 baseline.

Of course, Bulgaria’s higher rank-
ing in these studies is the result of
certain improvements in individual
indicators. However, it is also true
that they are impacted by structural
changes in the studies for each year
such as the change in the number of
the countries covered by the survey
and the achievements registered by
each country. In this sense, the lag

of Romania and Greece in the past
two years has a greater impact on
Bulgaria’s move forward than any
real improvement achieved by the
country.

Management practices of
innovative enterprises in Bulgaria

The present analysis covers the prac-
tice of proven innovative compa-
nies, which not only have ideas of
new or improved products, not only
have started an innovation process
or pursue independent or joint re-
search but have also implemented
innovation projects, i.e. they have
developed new (for the company,
at regional or global levels) products
for the market, or have implemented
in their practice projects for process
or organisational renewal or entirely
new business models.

However, the successful implementa-
tion of an innovation project is the
result of the impact of many factors
or a coincidence of circumstances —
these are the external effects which
for some reason have not been fore-
seen (the external environment had
not been analysed or the necessary
information had not been acquired
or the available information had not
been assessed adequately; weak
signals of emerging changes in the
external environment had been ig-
nored).

In practice, it is easier to implement
a single innovation project than
adopt a thoroughly innovation be-
haviour, especially when it needs
to be pursued at the expense of
all internal and external barriers
and temptations. The assessment
of innovation management seeks
to encompass all aspects of the “na-
ture” of the company, not only those
which are visible to the market but
also the practices which are hidden
for the external observer and which

% The Global Innovation Index 2017. Innovation Feeding the World, Tenth Edition, Cornell University, INSEAD, and the World Intellectual Property Organization, 2017.

“ IMD World Competitiveness Yearbook 2017.
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often are not fully recognised by the
managers themselves.

The analysis is based on data from
a representative sample of Bulgarian
enterprises which have undergone
an assessment of their innovation
management for the period 2015 -
2017. The structure of the sample as
regards the size of companies reflects
the structure of enterprises in the
national economy - a predominant
share of micro and small enterprises
accounting for 70 % and 30 % for
medium-sized and large enterprises.

As was expected, companies prefer
incremental changes to the creation
of brand new proposals. As regards
all analysed categories - products,
services, processes, organisation in-
novations — the ratio of radical up-
grades to gradual improvement is
1:5. An exception to this is the busi-
ness models with a ratio of 1:2. The
success of different categories of in-
novation projects decreases with the
increase of the level of novelty. The
implementation of entirely new busi-
ness models is perceived as riskiest
and 26 % of the projects have not
fulfilled their pre-set targets.

Although all companies included
in the study are innovative and
state that they spend on innova-
tion, only 40 % of them have in-
cluded that information in their
annual report to the NSI - yet
another piece of evidence' of
the underestimated innovation
potential of the national econ-
omy and the business sector in
particular, on the basis of which
Bulgaria holds one of the last
places in European and interna-
tional rankings.

See Innovation.bg 2013.

>

Ficure 9. INNOVATIVE ENTERPRISES BY SIZE
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For progress to happen, efforts
are needed by both the business
sector — the single entrepreneur
should realise the need for this
information to be incorporated in
official statistics (which, according
to the methodology of work of
NSI and NRA, does not have any
implications on the level of taxa-
tion and the remaining dispos-
able income at the enterprise) -
and governmental bodies which
should indirectly impose this (the
declaration of costs for innovation
is not a requirement on the enter-
prises in any EU member state) as
a practice of the enterprises.

A suitable way for encouraging
this is the requirement of show-
ing evidence of three-year his-
tory of innovation practice for

enterprises applying for public
funding for private innovation
projects. Experience in the im-
plementation of research and/
or innovation activity by enter-
prises (no matter whether suc-
cessful, since innovations are
always associated with risks and
their promotion requires tolera-
tion of a permissible level of er-
rors, which in turn generate ex-
perience) is a good guarantee
for both the managing and the
monitoring authorities of the re-
spective operational programme
or national/regional fund, and
for the society as a whole, that
the public funding would not be
simply “absorbed” by an acciden-
tal player, but will support the
innovation activity of a proven
innovation company.'®

Submitting information about innovation activity and its cost to the NSI is counted as a bonus in the evaluation of projects to upgrade enterprises under OP Competitiveness

of the Bulgarian Economy 2007 — 2013 and OP Innovation and Competitiveness in the current programming period 2014 — 2020. Briefly, such a requirement was part of the
application procedure before the National Innovation Fund but it was removed, for unknown reasons, during the Fund’s last eighth session. Such a formal requirement,
unsupported by a respective check at the NSI, has led to a situation where many companies file fake R&D and innovation declarations to increase the points awarded to

their projects.
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Some of the characteristics defining
innovation culture or sustainable
innovation behaviour (without this
being an exhaustive list) include:
Innovations result from the
awareness of their importance
and from a consistent promo-
tion of creativity, generation of
ideas and their transformation
into solutions to specific prac-
tical problems (not necessar-
ily understood in their negative
sense) — contrary to the behav-
iour of the “let’s see what hap-
pens”, “others do the same”,
“nothing to lose” kind.

The implementation of this process
requires from companies to study
the impact of environmental fac-
tors and, based on this, to develop a
strategy for development and long-
term outlook for their market posi-
tions. Even better if such a strategy
is adopted and staff at all levels are
made aware of it. This would en-
courage employees to adopt compa-
ny objectives as personal and make
their input for the achievement of
the goals on the basis of shared val-
ues. Such practice is a valuable re-
source for the company and ensures
maximum value added of the most
precious resource - the people.

Half of enterprises included in the
sample (a little over 51 %) have a doc-
umented vision of their future devel-
opment, which is presented to their
staff. For nearly 90 % of them the
vision demonstrates the innovative
nature of the company business and
their self-identification as innova-
tors. As a result, 60-70 % of the sup-
pliers, consumers and partners of the
companies across the technological
chain actually perceive them as such.

About 90 % of the companies have
an innovation strategy, based on a
preliminary analysis of the factors of
the corporate environment and as-
sessment of the potential for future
development. For 66 % of the com-
panies the strategy sets the objec-

Ficure 10. INNOVATIVE ENTERPRISES WITH BUDGETS ORIENTED TOWARDS
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tives for implementation of the inno-
vative function and the parameters
for execution of the individual stages
of the innovation life cycle - genera-
tion of ideas for renewal, their for-
malisation in innovation projects and
further materialisation in the form of
new or improved products, process-
es and business models.

On this basis, a sizeable share of the
surveyed innovation enterprises
(95 %) invest some of their budget
for R&D and innovation in long-
term projects - projects that do not
ensure fast return but which may
serve as a basis for future technologi-
cal leadership.

For 73 % of the enterprises, up to
30 % of the budget for R&D and inno-
vation is oriented towards the future,
and for another 15 %, 31-60 % of
the financing is oriented to the long
run."” Also, there are companies (7 %)
which permit themselves investments
in research and innovation within the
range of 61-100 %. Only 5% of the
companies included in the sample
limit their budgets to the currently
implemented innovation projects.

Continuous renewal requires
good knowledge of growth
sources, traceability of each
step of the innovation life cycle
and evaluation of the results of
the application of the techno-
logical know-how and financial
resources. Underestimation of
this issue places the manage-
ment team in a subordinate po-
sition, as it is not able to control
and channel the typically limited
inflows in a direction support-
ing the objectives for market,
technological and competitive
positioning that is adequate to
the current setup of external
and internal factors.

Innovations of the product portfo-
lio are most common and of major
importance for the market perform-
ance of enterprises in the provision
of new and elaborated products and
services. Accumulated experience
in this regard logically leads to the
streamlining of the process through
adoption of well-tested and clear
work-flow procedures, criteria for
advancing beyond various thresh-
olds and shift from one stage of the

7 The time span of the long-term projects varies by business sector. For high and medium high-tech businesses,
the period may be maximum 3 years, during which period particular trends and impacts can be projected and
project-based activities can be planned with high level of certainty. For traditional sectors this period can be

longer.
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project to another, and staff com-
mitment.

In support of this, data about enter-
prises included in the sample show
that in regard to product innova-
tion the share of respondents with
formally adopted procedures, clear-
ly defined stages and expected in-
terim and final results of the project
implementation is the highest: over
75 %. Only 12 % have stated that
they do not have such procedures;
among the rest, slightly above 12 %
have them but at a lower level of
readiness and application.

For the next type of innovation -
providing new services, process and
organisational innovations - the ra-
tio is gradually shifting downwards
from enterprises with a formalised
innovation life cycle in favour of
those lacking such cycle. Renovation
of business models is similar to the
behaviour regarding process innova-
tions.

Almost all (93-97 %) of enterprises
start innovation projects with pre-
defined objectives for the period of
project implementation, a budget
and end result quality. Quite of-
ten, the objectives are achieved at
a 50 % level of the envisaged time
and up to 1/3 of the entire required
investment. As regards the quality
of expected end results, there are
least surprises — about 54 % of all en-
terprises are able to set parameters
which remain unchanged by the end
of the innovation project. In many
cases the companies implement
projects which are not generic but
are geared to the requirements of a
concrete client who sets the techni-
cal parameters for the end product.
In such situations quality compromis-
es are out of the question.

The implementation of a single in-
novation project does not normally
put pressure on management. When
a portfolio of projects is concerned,
however, and when each of them has
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its specifics in terms of the so-called
“project triangle” (time, budget,
quality) and in regard to combined
sources of finance, adding new com-
petences and development of the
existing potential (through training
and/or recruitment of staff), organi-
sational changes and external ef-
fects, a balance needs to be sought
between input efforts and the ef-
fect achieved.

Critically important for innovative
enterprises are factors such as invest-
ments, return and risk. All compa-
nies included in the study state that
by and large they seek a balance be-
tween low and high costs for the im-
plementation of innovation projects
and between estimated return and
the risk inherent in any innovation.
For 27 % of the enterprises such an
evaluation is absolutely mandatory
for the purposes of current survival
and long-term growth.

About 25 % of the respondents
evaluate the ratio between long-
term and short-term projects on a
consistent basis. Little over 17 % is
the share of those who consider it
important to strike a balance be-
tween incremental and radical in-
novations.

Over 80 % of the enterprises state
that in planning and implementing
their innovation activities they seek
to capitalise on lessons learned -
successes achieved but also errors
made in previous projects. For 1/3
of them (including all high-tech
companies in the sample) this is
done in the implementation of each
project.

Monitoring and evaluation proce-
dures at the project level and the
consequent traceability of inputs
and results provide the manage-
ment team with knowledge about
growth factors at corporate level
and ability to exercise control on
their impact. The summary results of
the surveyed enterprises show that
slightly over 34 % of them rely en-
tirely on internal “organic” growth.
The other two factors - “External
growth (mergers and acquisitions)”
and “Compliance with international
standards and changes in legisla-
tion” - do not have a decisive effect.
For 78 % and 54 % of enterprises
respectively they did not have any
impact.

In most cases, internal growth is as-
sociated with the successful imple-
mentation of innovation projects



and promotion of new or improved
products and services.

Consequently:

° 80 % of enterprises state that
some of their profit is generated
from innovation developments;

o for 14.6 % of the enterprises
the total profit is generated
from innovations (this applies
to businesses in the high-tech
sector and traditional activities;
to enterprises manufacturing
products and those providing
services);

» for another 14.6 % of the com-
panies, innovations ensure over
80 % of the profit.

Along with the direct contribution
to the generation of a positive fi-
nancial result, innovations have also
an indirect positive impact on en-
terprises that implement them, for
instance by streamlining production
costs. Moreover, the result is incre-
mental over time and has cumu-
lative effects. For a period of four
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years the number of enterprises with
successfully implemented process
and organisational innovations has
doubled, and the average weighted
effect has jumped from 8.4 % to
13.5 % as regards the achieved im-
provement.

An interesting finding of the analy-
sis — which supports the argument
that the success of innovative en-
terprises does not depend or de-
pends to a small degree on exter-
nal publicfinancing - is the fact that
only 29 % of enterprises included in

Ficure 13. THE IMPACT OF INNOVATION ON THE PROFIT OF INNOVATIVE ENTERPRISES
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the sample have used such financ-
ing in their practice over the past
4 years. Obviously other external
factors are decisive for successful in-
novation. The results of the latest
international studies presented in
this report (see further the Innova-
tion product section) indicate what
these factors are - reduction of
corruption, applying the principles
of the rule of law, development and
retention of talents, development
of entrepreneurship and innovation
culture.

About 70 % of surveyed enterprises
rely on external markets to a cer-
tain extent for validating the suc-
cess of their innovation projects.
The remaining part is entirely ori-
ented towards the national or lo-
cal market for the sale of their new
products.

As people are the most valuable as-
set for enterprises, particularly for
those which recognise innovation
as the main source of competitive-
ness, it is no wonder that almost all
enterprises included in the sample
have adopted policies for human
resource motivation and develop-
ment. A relatively small share of the
companies have internal awards for
innovation and a procedure for their
presentation (17 %). In most cases
this means official recognition of the
achieved results and creative think-
ing (80.5 %), combined with a flex-
ible working schedule (65.9 %) and
extra pay (56 %).

Technological knowledge is dy-
namic, variable, adaptable in
its application and suitable for
combining, which means that
innovation ideas have diverse
sources and the main ones, if
not all, should be in the focus
of management. For the suc-
cessful outcome of innovation
activity, it is important to make
the exchange of knowledge
and technologies in all forms
part of the corporate innova-
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tion strategy so that benefits
forgone are minimized and suc-
cessful projects are fully capi-
talised.

Within the national innovation eco-
system, there is typically no trust
between potential partners and
hence the affinity for sharing ideas,
joint research and innovation and

interaction across the technologi-
cal value added chain is not high
either. Innovative enterprises in-
cluded in this study do not make
an exception - preferred partners
in making innovation are final
consumers (90 % of respondents
state such interaction), followed
by network partners (clusters, asso-
ciations, etc. - 81.6 %) and research



units and universities (78.9 %). The
latter finding is mostly due to so-
called academic entrepreneurships
including (present and future) rep-
resentatives of academia. The “sci-
ence - business” cooperation in
the country happens thanks to per-

sonal contacts and commitment by
individuals at the expense of formal
institutionalisation.

Partners down the technological
chain (suppliers, companies extract-
ing and processing raw materials) are

perceived to a lesser extent as sourc-
es of ideas for improvement - only
62.5 % of enterprises interact with
them within the innovation process.
The share of enterprises using the
services of external intellectual prop-
erty experts is similar.

The company Tickey Mobile Solutions was launched in 2014. At that time, its co-founders won third place in the en-
trepreneurial competition StartUP Weekend with a prototype of a mobile application to buy public transportation

tickets.

The company created an innovative mobile platform for payment for urban mobility services via a universal e-ticket
Tickey. The system allows the users to buy tickets for different types of in-city and out-of-city transportation from a
smartphone. Tickey offers the best price, combined tickets and discounts based on the user’s history of travel and in-
dividual profile. “The problems with urban mobility are similar everywhere. A smart (intelligent) city is the one using
the latest technologies to gather and analyse data from different sensors — about the quality of air, the flow of pas-
sengers, the public attitudes to different projects, so that the services the city offers to the citizens may be improved
constantly,” says Dimitar Dimitrov, Executive Director.

Tickey Mobile became part of the portfolio of the Eleven Venture Fund and obtained funding totalling EUR 100,000.
Next came two years of hard work, participation in the international accelerator programmes Seedstars and Kickstart
and a breakthrough on the Bulgarian and the international market at the end of 2016. In 2016, the company won an
award in the Innovative Enterprise of the Year competition in the Start-Up category.

Tickey operates in the Sofia metro and in parts of the public transportation systems in Burgas and Varna. In July 2017,
it ventured into the Portuguese market, in the capital city of Lisbon - offering e-tickets for trams, bike hire and other
accompanying services. The company also introduced the system in Sherbrooke, Canada and a ferry operator in the
United Kingdom. “This is the result of almost 3 years of work, constant contacts with municipalities and transport
operators, participation in specialised exhibitions and forums. We are on the road almost every other week. Once you
have 1-2 functioning projects and have been to 5-6 expos, it's clients and partners who come looking for you. Every
market has its peculiarities and we are looking mainly for partners who have already implemented joint projects with

local municipalities and transport organisations,” Dimitar Dimitrov, Executive Director, concludes.

Source: Applied Research and Communications Fund, 2017.

Technological product

The technological product (protected
and unprotected new technological
knowledge) is the result of the crea-
tive activities of various participants
in the innovation process. Its unique
characteristics and economic signifi-
cance make it attractive as an object
of transfer. The analysis of applicant
and patent activities, as well as the
attitudes of Bulgarian and foreign
persons in this field, makes it possible
to assess an essential aspect of the
functioning of the innovation system
and to seek ways to improve it.

In 2016, the patents issued by the
Patent Office of the Republic of
Bulgaria (PORB) for inventions to
Bulgarian holders registered by the
PORB increased by 6 from the previ-
ous year totalling 40. This increase
could put an end to the six-year de-
cline in the patent activity of Bulgar-
ian entities on the territory of the
country, even though such expecta-
tions are not supported by changes
in the clumsy patent procedures of
the PORB.

Rather than waiting an average of
four years from application to pat-

ent issuance — a time in which the
invention could become relatively
obsolete and there would be ben-
efits foregone for the company from
its full use, inventors are turning
to protection of the technological
novelties they have created as util-
ity models, i.e. in the form of the so
called “small inventions.” The protec-
tion period for them is smaller but
this is also true for the time and costs
for their protection.

Albeit with certain fluctuations, the
upward trend in foreign patent ac-
tivity on the territory of the country
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Ficure 16. NUMBER OF PATENTS ISSUED FOR INVENTIONS IN BULGARIA
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Ficure 17. TOP 10 OF THE PATENTS ISSUED TO FOREIGN HOLDERS EFFECTIVE ON THE TERRITORY OF BULGARIA,
2007 - 2016 (NUMBER)
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Ficure 18.
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continues (1,840 patents in 2016);
it should be noted that 95.3 % of
the patents of foreign patent hold-
ers were issued by the European
Patent Office (EPO) and are effec-
tive on the territory of Bulgaria as
a Community member. The protec-
tion of objects of intellectual prop-
erty through the EPO is not yet
practiced by Bulgarian inventors.
There have been only 13 European
patents registered by the business
sector since 2001 (or less than 4 %
of all company patents for the pe-
riod). As for the other sectors, such
a practice is missing.

Germany remains the European
leader in generating technological
innovation almost equalling the pat-
ent activity of the USA (more than
3,000 patents for the past ten years),
followed by Switzerland (1,481 pat-
ents), France (1,189 patents) and
Italy (1,162 patents). Japan is also a
traditional top-ten performer.

Significant changes are observed
in the institutional structure of
the patent activity in the country,
mostly in terms of reduction of the

Ficure 19. PATENT ACTIVITIES OF ACADEMIC INSTITUTIONS IN BULGARIA,
2007 - 2016 (NUMBER)
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Ficure 20. PATENT ACTIVITIES OF THE HIGHER EDUCATION SECTOR ON THE TERRITORY OF BULGARIA, 2007 - 2016

8
[ Technical University - Varna 7 }
6
3 [ University of Chemical Technology /
and Metallurgy - Sofia > A /
[ Technical University - Sofia 4 / \ /
3
I Lyuben Karavelov High School 2 / \ /
of Building and Construction 1 / “
B Technical College - Yambol 0 ; \4
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Source: Based on data from the PORB Official Bulletin.
Ficure 21. SHARE OF SECTORS IN THE PATENT ACTIVITIES IN BULGARIA, 2007 - 2016, NUMBER
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share of individuals and increase of
the share the public sector, business-
es and higher education. The rela-
tive share of individuals decreased
almost five times from 86 % in 2002
to 18 % in 2016. Unfortunately, how-
ever, fewer patents by individuals is
not made up by an increase in the
number of patents in the other sec-
tors. After the two peak periods -
2001 - 2003 and, to a lesser extent,
2008 - 2010 - individual inventors
who have no institutional affilia-
tion and who decide to go down
the long path of patenting and
investing their own funds are dis-
appearing in Bulgaria - they start
looking for opportunities outside
the country or lose interest in such
an exercise.

In practice, while the patent activities
of the government sector (including
higher education because the techni-
cal and technological higher educa-
tional institutions - patent holders
are state-owned) and businesses
remain relatively the same, it is the
upward and downward trends in
patenting by individuals which drive
the national trends in the area as a
whole.

In 2016, the Bulgarian Academy of
Sciences added five new patents'
to its collection of 88 patents for
the period 2007 - 2016. For the past
ten years, its most active bodies
have been the Institute of Manage-
ment and System Research (22 pat-
ents), the Institute of Metal Science
(12 patents) and the Institute of
Mechanics (10 patents), which con-
tribute 50 % of the overall patent
activity of the Academy since Bul-
garia’s joining the EU. These are also
the scientific organisations where
research activities are held system-
atically and there is a sustainable
intensity with respect to the results
achieved in almost every year of the
period under review.

Tase 1. COMPANIES REGISTERED IN BULGARIA WITH THREE OR MORE PATENS
EFFECTIVE ON THE TERRITORY OF THE COUNTRY, 2007 - 2016

Company patent holder

Sopharma AD, Sofia
VMZ AD, Sopot

AVM-AGRO OOD, Plovdiv
Euroconsult OOD, Plovdiv
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Sparky Eltos AD, Lovech

11 Laktina OOD, Bankya
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Non-Ferrous Metals Company AD, Plovdiv

Mauer Locking Systems OOD, Varna

Number of patents

Hyundai Heavy Industries Co AD, Sofia 23
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Source: Based on data from the PORB Official Bulletin.

In 2016, the institutes of the Agricul-
tural Academy focused their efforts
primarily on new types of plants and
new animal breeds.

The patent activities of the Military
Medical Academy remain less than
modest. There have been no patent
activities at the Medical Universities
in Pleven, Plovdiv, Sofia and Varna,
despite the country’s achievements
in medicine with respect to scien-
tific publications, references and the
H Index (See section Scientific prod-
uct). It should be noted here that the
means used for treatment are sub-
ject to patenting while the methods
of treatment are not.

2016 was a good year for the high-
er education sector with a total of
7 patents - an unrivalled achieve-
ment in the period after 2000. The
main contribution to this result was
that of the Technical University -
Varna with five patents issued (or
a total of nine patents over the past
ten years). Additionally, one patent
each was awarded to the University
of Chemical Technology and Metal-
lurgy (with a total of 4 patents for

the period) and the Technical Univer-
sity — Sofia (with a total of 3 patents
for the period).

The greatest share of overall patent
activities has been registered in the
sectors manufacture of chemical
products and manufacture of me-
dicinal substances and products - a
little above 46 % of all patents effec-
tive on territory of the country for
the past ten years and 55 % of the
patents in Processing Industry.

As for the Bulgarian patent holders,
first come the sectors manufacture
of electrical equipment (122 pat-
ents) and metal products (102 pat-
ents). Outside processing, the great-
est number of protected inventions
are in the sectors of transport, ware-
housing and posts (53 patents) and
construction (41 patents).

The territorial distribution of the
“business” patents issued in the
country is highly uneven. Apart from
the capital city — which has the great-
est concentration of businesses - the
Southwest planning region may be
deemed a patent-free zone.

" In 2016, a patent was issued by the PORB to each of the Institutes of Metal Science, Solid State Physics, Physical Chemistry, System Engineering and Robotics, and Information
and Communication Technologies. The R&D activities of the Institute of Information and Communication Technologies was presented in detail in the report Innovation.bg 20716.
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The South Central Region has the protected inventions followed by the the Northeast Region gravitating re-
most even distribution of patent- parts of the North Central Region and spectively around Gabrovo and Varna.

Ficure 22. TERRITORIAL DISTRIBUTION OF PATENT ACTIVITY OF BUSINESSES, 2007 — 2016 (NUMBER)
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In the period 2007 - 2016, PORB registered a total of 1,492 utility models. Despite the annual fluctuations, the inter-
est of creators in the so called “small inventions” has grown over time resulting in a doubling of the number of utility
models registered annually — from 107 registrations in 2007 to 217 certificates issued in 2016.

A factor for the high growth is primarily the amendments to the Patents and Registration of Utility Models Act which
entered into force at the end of 2006. Their purpose was to turn utility models into an attractive form of protection of
technical solutions through a series of measures such as:
* Reducing the duration of the procedure for their registration and simplifying it;
° Lowering the novelty criterion;
* Introducing lower requirements with regard to the so called “inventive step” in comparison to that for inven-
tions.

Along with this, the registration of a utility model requires less financing from the applicant in comparison to the
procedure to patent inventions.




Ficure 23. UTILITY MODELS REGISTERED ON THE TERRITORY OF BULGARIA, 2007-2016 (NUMBER)
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Unlike patents, close to 95 % of the utility models registered are held by Bulgarian entities - individually or jointly
with foreign partners. The low activity of foreign applicants is the result of the fact that utility models are not equally
popular as a form of protection in all national legislations. Some countries do not provide for such a form of rights
protection for technical solutions and thus their citizens and businesses are not aware of this option.

Along with this, utility models are usually considered a less stable form of protection. In Bulgaria as well, a utility model
is registered without an expert examination of the newness, the inventive step and the industrial applicability of the
technical solutions. This means that the existence of these grounds for registration may always be challenged and,
respectively, the rights arising from the registration may be lost.

Foreign holders come from 24 countries. There are almost equal shares of foreign applicants from Russia (17 %),
Turkey (16 %) and the Czech Republic (15 %), followed by Germany (6 %) and Slovakia (5 %).

An interesting aspect is the procedure for filing applications, which allows for two options - as per national regime
based on an application to PORB or as per the international regime under the Patent Cooperation Treaty. The data
show that more than 2/3 of the applicants have chosen the first option. Thus, since the application under the Patent
Cooperation Treaty is cheaper for registration in foreign countries, it is logical to assume that the prevailing applica-
tions under the national regime are related to a specific interest in Bulgaria as a commercial destination and not just an
intention to realise a technical solution in a large number of countries, including Bulgaria.

The greatest interest in the registration of utility models over the period under review was that of the business
sector with 781 registrations, followed by individuals who registered 525 utility models individually or in groups. Over
the ten-year period, the activity of individuals has declined similarly to the situation with patents.

The leader among academic institutions in terms of the number of utility models is the Bulgarian Academy of Sci-
ences with 20 registrations, followed by the Agricultural Academy (5) and the Military Medical Academy (1). In the
public sector, there are also the National Science Fund and the National Centre for Radiobiology and Radiation Protec-
tion within the Ministry of Healthcare with 1 utility model each.

Four higher education institutions hold utility models - Technical University Varna (6), Rousse University (4),
Higher School of Transport (3) and the University of Chemical Technology and Metallurgy (1). As with patents, the
activity of higher schools is relatively low, which, to a large extent, is due to the lack of a strategic vision about
development, entrepreneurial culture and understanding of the significance of intellectual capital. The Ministry of

INNOVATH 37



Education and Science introduced a requirement for academic and university bodies to adopt internal intellectual
property regulations applying to the implementation of OP Science and Education for Smart Growth. The require-
ment, however, has been implemented formally in most cases, without these organisations taking targeted and
specific measures in this regard.

Ficure 24. STRUCTURE AND DYNAMICS OF THE REGISTRATION OF UTILITY MODELS, 2007 - 2016 (% AND NUMBER)
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A total of 49 utility models are held jointly by Bulgarian entities and their number has been constantly growing over
the period. The main reason is the shared risk in joint applications and the better opportunities for finding markets for

the technical solution.

Source: Applied Research and Communications Fund, 2017.

Research product

New scientific knowledge is an im-
portant condition for enhanced in-
novation activity in the country. The
analysis of the dynamics and struc-
ture of the process reveals the po-
tential of Bulgaria to successfully fit
in the global scientific networks, its
comparative advantages in various
fields of knowledge and its ability to
successfully compete on the market
for intellectual products.

In 2016, there was a resurgence in
the publication activity of Bulgar-
ian scientists in the Scopus data-
base following the one-year decline
of this indicator in 2015 - up to
3,978 scientific publications reach-

ing the level of the peak 2012 - 2014
period. The increase is by 15 % on
an annual basis and it is the most
significant one for Bulgaria since
2007, when growth reached a little
over 24 %.

Given this background, the country
maintains relatively stable posi-
tions with respect to the interna-
tional, European and regional sci-
entific community. The comparative
data show that the slight move for-
ward by a position — up to the 22
place - among EU-28 is accompanied
by a decline of two positions to the
53" place on the international stage.
The regional ranking for Bulgaria
does not change as regards the over-
all number of documents, while it

has swapped its ranking for citation
per document and the H Index.

According to 2016 data only, Bul-
garia ranks 60" in the world in
terms of the total number of pub-
lications in the Scopus database in
the group of Vietnam, Morocco and
Bangladesh, which are immediately
before Bulgaria. Bulgaria’s posi-
tioning in the Balkans also seems
unfavourable. The comparison of
the national numbers of scientific
publications and the numbers of
citations per R&D expert for 2016
allows for an analysis of the pub-
lication activities in the countries
from the Balkans. Three categories
emerge in view of the results of the
respective scientific communities in



Ficure 25. PUBLICATION ACTIVITY IN THE SCOPUS DATABASE, BULGARIA, 1996 - 2016
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Tase 2. POSITION OF BULGARIA IN THE GLOBAL SCIENTIFIC COMMUNITY PRESENTED IN SCOPUS, 1996 - 2016
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Source: SCImago. (2007). SJR - SCImago Journal & Country Rank. Retrieved August 23, 2017, from http://www.scimagojr.com

terms of number, significance and
impact of the publications made.
Croatia and Serbia have the best
results in each analysed benchmark,
followed by Romania, Bosnia and
Herzegovina, and Slovenia. Bulgaria
is last but one in the region, after
Montenegro and before Macedo-
nia. After ten years in the EU and
constant reforms of the national
scientific and innovation system as a
whole, and its individual institutions
in particular, Bulgaria is in the com-
pany of countries which, in the pe-
riod 1991 - 2001, suffered the most
serious military conflict in the new
European history, are still far away
from full EU membership (if this can
be used as an indication of reforms,
harmonised legislation and guaran-
tees for the rule of law) and still can-
not make full use of the European
framework financing for science,
technology and innovation.”

The prospects for Bulgaria’s partici-
pation in the regional, and therefore
international scientific community
are also poor. There is a continuing
decline in the share of the publi-
cations of Bulgarian scientists in
the regional and international re-
search output. This also holds true
for research areas where Bulgaria
is specialised and which determine

FiGure 27.

PUBLICATION ACTIVITY OF THE WESTERN BALKAN COUNTRIES,
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Source: SClmago. (2007). SJR — SCImago Journal & Country Rank.
Retrieved August 23, 2017, from http://www.scimagojr.com; Eurostat, 2017.

the scientific profile of the coun-
try — physics and astronomy (25 %
of all publications), medicine (20 %),
engineering science (15 %).

Bulgaria has the strongest results
in physics and astronomy. In terms

of the number of scientific publica-
tions, the country ranks 45" glo-
bally and 20 in the EU. However,
after 2007, despite temporary fluc-
tuations, Bulgaria’s share in the glo-
bal and regional scientific output
has been on the decline constantly,

* Such results should come as no surprise given the methods and mechanisms applied in the management of scientific institutions in Bulgaria. A case in point is the
Agricultural Academy — in 2017 alone, the Academy, which is a second-level budget spending unit within the Ministry of Agriculture, Food and Forestry, changed three
presidents (Prof. Totka Trifonova until February, Prof. lvan Pachev until July and Prof. Vasil Nikolov until the publication time of this report) or a total of six presidents for the
past six years; this is in addition to the intention of subsuming the Agricultural Academy into the Bulgarian Academy of Sciences and thus undermining its independence

and standing.




from 0.4 % globally and 3.46 % in
the region for 2007 (a peak year for
Bulgaria) to respectively 0.28 % and
2.09 % in 2016 when there was a
slight increase in comparison to the
previous year.

The same trend, but even stronger
on a regional scale, is observed in
medicine (55" globally and 22 in
the EU, an identical positioning as
with engineering science). The slow-
down has been taking place since
1996 from a baseline of 6.74 % and
reaching 2.45 % in 2016, or a drop of
more than 36 %. Medicine is not an
isolated case — with few exceptions,
the decline is almost as pronounced
in all 27 areas of science.

Ficure 28.
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Entrepreneurship

Entrepreneurship is one of the binding elements of the national innovation system. It is embodied in newly-established
companies and in the means of interaction and exchange of information, know-how and technologies among
stakeholders in the innovation economy. Entrepreneurship is crucial for the robustness, adaptability and flexibility of
the national innovation system. A high spirit of enterprise and a culture of innovation should underlie the national

objectives of innovation policy.

In 2016, for a second year in a row,
Bulgaria was included in the Global
Entrepreneurship Monitor (GEM),?°
the study of the dynamics of entre-
preneurial ecosystems on the largest
scale. GEM 2016 covers 64 countries,
25 of them in Europe. The study as-
sesses the social and individual at-
titudes to entrepreneurship, the
entrepreneurial activity at its vari-
ous stages, and the framework
conditions of the entrepreneurial
ecosystem viewed as a dynamic in-
teraction among the entrepreneurial
attitudes, abilities and aspirations of
individuals, which determine the dis-
tribution of resources in the process
of creating and developing new en-
deavours.?’

The two-year period in which Bul-
garia has been part of the compara-
tive analysis is too short to expect
substantial changes or trend-setting.
There have been changes in certain
indicators but, at this stage, they
only confirm the country’s disap-
pointing positions at the bottom of
both the European and the global
rankings.

Although with lower values than
2015, the respondents’ assessment
of the high status of a successful
entrepreneur and entrepreneurship
as a good choice of career develop-
ment remains at levels which are lit-
tle above the European average. Still,
the share of latent entrepreneurs
(intending to start their own busi-

2 http://www.gemconsortium.org

ness within three years) remains
low - a mere 7.09 % of the popula-
tion aged 18-64 which is well below
the European average of 11.86 % and
the countries with the highest entre-
preneurial spirit - Poland (20.83 %),
Latvia (18.94 %), Croatia (18.17 %).
The highest result is that of Macedo-
nia - 24.85 %.

The intentions to develop entrepre-
neurial activities are typically lowest
in the countries with a high innova-
tion-based economic growth, a cat-
egory most European countries be-
long to (an average of 15 %). A high
standard of living and security of the
population reduce the motivation to
start one’s own business. Although,
as it transpires from the data further,
the relatively low entrepreneurial
activity in these countries is of the
highest degree of innovativeness
(measured as the level of novelty
and complexity according to the sec-
toral structure of entrepreneurship)
and social impact (from the point of
view of jobs created).

In terms of comparison, in countries
with a factor-based growth an aver-
age of 30 % of the population aged
18 to 64 indicate an intention for
entrepreneurial activity. In the coun-
tries whose growth is based on an
increase in efficiency (as is the case
with Bulgaria according to the meth-
odology of the World Economic Fo-
rum), this share is 26 %. Therefore, in
the group of countries with a simi-

lar economic situation and sources
of growth, Bulgaria is distanced
from the average levels by almost
20 points.

In 2016, the profile of the typical Bul-
garian entrepreneur shifted slightly
in terms of age (25-34 year olds)
but preserved its low motivation in-
dex - a mere 1.1 % of the new busi-
nesses were created on the basis of
new growth opportunities or aimed
to improve the entrepreneur’s fi-
nancial situation. In most cases, the
decision to start one’s own business
is dictated by external circumstances
and the need to provide for the fam-
ily. Similar levels of the motivation in-
dex in Europe are present in Greece
(1.1 %) and Slovakia (1 %).

The two extremes of the European
scale are occupied by Macedonia
with the highest entrepreneurial at-
titudes of almost 25 % (albeit with
the lowest motivation index of 0.7 %
and one of the lowest levels of in-
novativeness), and Sweden where
the population with the highest en-
trepreneurial intentions is among
the least (a little over 8 %) but has
a record-high motivation index of
11.8 % (compared to an average
3.4 % for Europe) and a significant
level of innovativeness. Bulgaria
combines low entrepreneurial ac-
tivity with a weak innovation po-
tential and expected social impact:
* A little over 17 % of the entre-
preneurs who started their own

2 REDI: The Regional Entrepreneurship and Development Index — Measuring regional entrepreneurship, http://ec.europa.eu/regional_policy/sources/docgener/studies/pdf/

regional_entrepreneurship_development_index.pdf
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Ficure 29. PROFILE OF ENTREPRENEURIAL ACTIVITY, EUROPE, 2016
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business in the past three years
indicate that the services and
products they offer are a novel-
ty (at least) for some of the con-
sumers and competitors - the
lowest level in Europe (assum-
ing that Macedonia with 15.5 %
and Russia with 5.4 % are "off
the scale”) and far from the av-
erage levels in Europe of more
than 28 %.

The differences in terms of the
expectations to create jobs are
also considerable - 13.4 % of
the entrepreneurs intend to

Entrepreneurial intentions

The 2016 Global Entrepreneurship Monitor (GEM).

expand their business and cre-
ate 6 and more jobs in the next
5 years. Bulgaria is followed by
Greece and Spain with 9.7 %
and Austria with 13 % given an
average for Europe of almost
22 %. Close to 70 % of those
who started a new business in
Bulgaria do not envisage to cre-
ate new jobs - a relative share
which places the country first in
Europe and 6™ globally.

As a result, Bulgaria's entrepreneur-
ial potential remains locked in low-

tech activities, even more so in 2016
than in 2015. The share of new enter-
prises in wholesale/retail has grown
by ten percentage points at the ex-
pense of sectors such as ICT, trans-
port, mining. The biggest growth,
despite the very low baseline, is typi-
cal of the professional services and
agriculture.

Entrepreneurial employee activity in
Bulgarian companies is completely
in line with the general trend. The
staff who demonstrate initiative
and creative thinking in their work



and commit to ideas for new prod-
ucts, organisational and marketing
improvements in the companies
where they work are less than 1 %.
The result in Bulgaria is almost identi-
cal to that of Russia (0.7 %), followed
by 1.4 % in Macedonia and Greece.
Leaders in this regard are Austria
(7.3 %), Luxembourg (7.3 %) and the
United Kingdom (7 %).

Bulgaria’s low values in this indica-
tor is probably the reason why it
has not been included in the spe-
cial report on entrepreneurial em-
ployee activity. According to this
report, which complements the
regional profiles of entrepreneurial
activity, the European countries to-
gether with the USA, Canada and
Australia (the countries with an
economic growth based on inno-
vation) demonstrate much higher
levels of entrepreneurship at the
workplace in which the staff, rather
than develop their own new prod-
ucts and services independently,
initiate and implement such within
the organisations their work for. To-
gether with the creation of new en-
terprises, entrepreneurial employee
activity forms the overall entrepre-
neurial activity of each country.
With a result of 22.46 % for this in-
dicator (16.16 % of the population
aged 18-64 who have started either
as entrepreneurs or as owners of a
new business plus another share
of 6.3 % of entrepreneurial staff)
Estonia is the European leader.
Bulgaria is at the bottom with en-
trepreneurial activities of a mere
5.74 % (4.84 % and 0.9 % for the
individual indicators).

On the other hand, Bulgaria tops the
European ranking when it comes to
female entrepreneurship as it has
the highest results for the ratio of
female to male entrepreneurs with
the number of women with a new
business being 80 % of the level for
men (together with Russia 83 % and
Spain with 81 %). The average for
Europe is 59 %.

Ficure 30. SECTORAL STRUCTURE OF ENTREPRENEURIAL ACTIVITY, 2016, %
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Bulgaria’s scores on the framework
conditions indicators diverge widely,
ranging from very high values for
factors such as physical infrastructure
and services (with the highest aver-
age for all 65 countries), tax environ-
ment and accessible sources of fi-
nancing, to very low for government
policy and entrepreneurship educa-
tion (with the lowest average for all
65 countries). Bulgaria comes last,
or 65™, in the international ranking
in terms of relevance of the govern-
ment policy in the area of entrepre-
neurship and 60 in terms of gov-
ernment programmes in support
of entrepreneurship, which demon-
strates the insufficient role and im-
pact of the government institutions
in the entrepreneurial ecosystem.

As shown by the data about Bulgar-
ia's progressin 2016 in the implemen-
tation of the principles of the Small
Business Act — a European SME sup-
port initiative?? - the assessment of
the progress achieved is lowest for
entrepreneurship, which envisages
measures to create “an environment
in which entrepreneurs and family
businesses can thrive and entrepre-
neurship is rewarded.” The change
achieved is insignificant and the per-
formance of the country is worsen-
ing. Added to poor performance in
terms of skills and innovation, this
points to an exceptionally low inno-
vation potential of the SME sector
in Bulgaria.

Similarly to the results from the Glo-
bal Entrepreneurship Monitor, in the
EC study the relatively high results for
Bulgaria in terms of entrepreneurial
intentions are not matched by cor-
responding levels of entrepreneurial
activity. The measures laid down in
the National Action Plan Entrepre-
neurship 2020 - Bulgaria to include
entrepreneurship in the curricula at
all educational levels, to stimulate
the practical training of pupils and

Ficure 32. LEVEL OF INNOVATIVENESS OF ENTREPRENEURIAL ACTIVITIES,
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students, develop university entre-
preneurship centres and the wide
range of competitions and awards
for young entrepreneurs are a step
in the right direction.

However, the expected results are
not immediate and need to be sup-
ported by sustainable policies to-
wards the other factors of the en-
trepreneurial environment in view

22016 SBA Fact Sheet, Bulgaria; Annual Report on European SMEs 2015/2016, SME recovery continues, SME Performance Review 2015/2016, Contract number: EASME/
COSME/2015/012, FINAL REPORT, November 2016, http://ec.europa.eu/growth/smes/business-friendly-environment/performance-review-2016_en
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of the needs of the different groups traditional family businesses or new

of entrepreneurs - social or profit- fast-growing industries; young or ex-
oriented; situated in high or low- perienced entrepreneurs; serial en-
tech activities; representatives of trepreneurs.

Ficure 33. FRAMEWORK CONDITIONS OF THE ENTREPRENEURIAL
ECOSYSTEM, 2016

Entrepreneurial finance

Government policy:

Cultural and
support and relevance

social norms

Physical infrastructure

. Taxes and procedures
and services

Internal market burdens
or entry regulations

Government
programs

Entrepreneurship
education

Internal market
€ arke at school stage

dynamics

Entrepreneurship education

Commercial infrastructur . .
ommercia as N at higher education

and professional services

R&D transfer

Bulgaria Europe

Source: The 2016 Global Entrepreneurship Monitor (GEM).

Ficure 34. PROFILE OF BULGARIA, THE SMALL BUSINESS ACT 2016

Entrepreneurship
0.8

Internationalisation Second chance

Environment Responsive

administration

State aid and

Skills and public procurement

innovation

Single market Access to finance

Bulgaria — EU-28

Source: 2016 SBA Fact Sheet, Bulgaria, http://ec.europa.eu/growth/smes/business-friendly-
environment/performance-review-2016_en

INNOVATH 47



Ficure 35. BULGARIA’S PROGRESS IN ENTREPRENEURSHIP, 2008 - 2016,
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Investment and Financing of Innovation

Spending on research and innovation is a measure of the investment in the creation, use and dissemination of new
knowledge in the public and business sectors. It is considered an indirect indicator of the innovation capacity of
the national economies. A high ratio of R&D financing to GDP is a factor fostering dynamic economic growth and

competitiveness.

R&D spending

In 2016, for the first time in the past
seventeen years, the R&D costs de-
clined in absolute amount. The drop
was significant - by close to 14 %
which, given the growing GDP (1.06
in comparison to the current prices
indicator of 2015), is accompanied by
an even more abrupt decline in their
share of almost 19 %. The data about
the sources of financing for R&D indi-
cate the main reason for that, namely
that the greatest decline is observed
in funding from abroad (close to
33 %), which includes mainly foreign
company resources. In fact, after
2014 and 2015 when projects started
in the 2007 - 2013 period were final-
ised (and, respectively, funds used),
there was a calming-down as a re-
sult of the delay in the procedures to
approve the new programme docu-
ments and “unlock” the new project
financing schemes.

The main drawback of financing
R&D in Bulgaria primarily with
funds from abroad is that it makes
it impossible to achieve sustainabil-
ity (under the influence of external
factors outside the control of the
Bulgarian government) and targeted
action (due to the priority financing
of projects determined at the Euro-
pean rather than the national level)
in the area of new technologies and
innovation which are said to lie at
the foundation of the national and
company competitiveness.

The reduction in R&D spending is a
factin all sectors; itis most significant
in higher education. Enterprises are
the only sector which, in 2016, con-

Ficure 36. R&D SPENDING IN BULGARIA, 2000 - 2016
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tinued to invest increasing resourc-
es in innovation. The public sector
reduced, for yet another year, the
resources for R&D and innovation.
The decline in this indicator raises
serious doubts whether Bulgaria will
be able to achieve its ambitious, as it
is, goal of a 1.5 % share of GDP for
R&D costs.

In 2016, the main participants in
the national innovation system
remain confined to their respec-
tive groups. Enterprises contract
R&D work to the public research
institutions (Bulgarian Academy of
Sciences and Agricultural Academy)
and (mostly) the public universities
amounting respectively to at a mere
1 % and 3 % of their R&D budgets.
The financial flows in the other di-
rection are even more limited. The
situation is similar with regard to

the government sector — 85 % of
the budget of the academic institu-
tions remains at their disposal, an-
other 10 % are channelled to higher
schools, most of which are also pub-
licly funded.

The greatest diversification in terms
of the sources of financing is in high-
er schools followed by enterprises.
The latter get some serious financial
resources from abroad which are
largely allocated competitively. Un-
like them, the R&D units of the public
sector are financed primarily from the
state budget, which is mainly institu-
tional financing.

The only planning region in Bulga-
ria to have an increase in R&D costs
for 2016 was the Northeast (by al-
most 45 %). Against the backdrop of
the decline in R&D costs in the other
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planning regions, seen to the great-
est extent in the Southwest and
North-central regions (respectively
by 19 % and 18 %), the Northeast
region managed to almost double
its share in the regional structure in
this indicator. For the second year in
a row, the Southwest region loses
its importance in the regional al-
location of R&D costs. This trend,
viewed as a factor to balance out
the country’s regional structure in
terms of new technologies and in-
novation, theoretically has a posi-
tive impact. However, taking into
account the fact that it is not the
result of a deliberate national policy
of regional development and imple-
mentation of the strategy for smart
specialisation, the effect is rather
dubious.

The decline in financing for R&D has
almost no impact on SME budgets
for innovation. In 2016, SMEs again
reported higher financing for inno-
vations. The situation with large en-
terprises is quite the opposite, espe-

Ficure 37. R&D SPENDING BY ENTERPRISES, BY ENTERPRISE SIZE, 2014 - 2016,
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cially in those ranging from 250-499 three years is close to 80 % in com-
employees where the decline over parison to the peak year 2014.

Ficure 38. PUBLIC SPENDING ON R&D BY SOCIAL-ECONOMIC OBJECTIVE, 2016, %; 2008 - 2016, BGN THOUSAND
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Ficure 39. PUBLIC SPENDING ON R&D BY SOCIAL-ECONOMIC OBJECTIVE, GROWTH FOR THE PERIOD 2008 - 2016, %

Overall development of knowledge: R&D financed from other sources

Overall development of knowledge: j
R&D financed from public university funds |

Study of political and social systems, structures and processes |:

Culture, recreation, religion and mass media

Education

Agriculture, forestry and fishing |:
Healthcare
Improvement of industrial production and technologies [

Production, storing, distribution and use of energy ‘
Transport, telecommunications and other infrastructure

Exploration and exploitation of space

Research and exploitation of the surface, waters and atmosphere

Source: NSI, 2017.

Government budget spending on
R&D encompass the R&D work car-
ried out both in and out of the coun-
try. The annual membership contribu-
tions to the budget of international
scientific organisations and the pay-
ments related to the participation of
the Republic of Bulgaria in bilateral
and multilateral R&D programmes are
also considered government budget
costs for R&D.

The four-year trend of slow growth
in the public financing of R&D came
to an end in 2016. Along with the
decline in the state’s share in the
structure of costs for R&D, there is
now a decline in absolute amount -
to a little above BGN 187 million
which is the lowest level for the past
nine years. As regard the sectoral
profile of enterprises, predictably the
greatest contribution to R&D costs is
that of the highly diversified group
of enterprises in the processing in-
dustry which invested a total of BGN
185.8 million in innovations in 2016,

52
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Environmental protection |:
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Defence ‘
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or 35 % of the entire budget for the
enterprises sector. Almost equal -
32 %, or BGN 171.7 million - is the
share of the enterprises engaged in
“creating and disseminating informa-
tion and artistic products; telecom-
munications,” which is largely due
to the development of information
technologies (including computer
programming) and telecommunica-
tions. Third, with a significant share
of 28 %, come the enterprises in the
subsector “professional activities and
research.”

There is a decline in all areas of use of
budget funds, most drastically (85 %)
in defence, together with transport
and telecommunication (49 %) and
energy (40 %). There is a minimum
increase in the budget funds of 5 %
on an annual basis solely in the gen-
eral university funds for research.
Within the nine-year period, the are-
as of defence and energy have been
the largest losers in the allocation of
budget funds for science. The great-

200 300 400 500 600

est increase in comparison to the
2008 baseline has been in culture,
recreation, religion and mass media,
in healthcare and in education.

Bulgaria in the EU framework
programmes

As of July 2017, 279 organisations in
Bulgaria had taken part in EU frame-
work programmes and received fi-
nancing totalling EUR 46.57 million.
Of them, 53 are SMEs with a contri-
bution of EUR 7.81 million. Bulgarian
organisations and persons applied
with 2,809 projects with a success
rate of 9.6 % - significantly lower
than the EU 28 average of 13.3 %.
Based on that, Bulgaria ranks 20" in
terms of number of financed projects
and 24™ in terms of the EU funding
provided. The top 5 main partners of
Bulgarian organisations in the joint
implementation of R&D projects in-
clude Germany (401), Spain (355), UK
(329), Italy (304) and France (230).



Ficure 40. SHARE OF VARIOUS SECTORS IN THE FUNDING BY HORIZON 2020, NUMBER OF PROJECTS AND AMOUNT

RECEIVED, EUR
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Source: European Union Open Data Portal, last updated 22 December 2016.

The greatest number of EU funded
projects is that of R&D organisa-
tions® (36 %), followed by the busi-
ness sector (24 %). Higher schools
have equal positions with the public
sector and NGOs, which make up al-
most the entire category “Other.”

A leader among the Bulgarian re-
search organisations is the Bulgar-
ian Academy of Sciences. Seventeen
BAS institutes received EU funding
of EUR 7,880,479.65 for 42 projects
under Horizon 2020. The largest
number of projects have the ICT In-
stitute (6), the Institute of Nuclear
Research and Nuclear Energy (6)
and the Institute of Oceanology (4).
As for the funding received (EUR
1,966,337), the leader is the Institute
of Molecular Biology.

A special case is the Centre for
Plant Systematic Biology and Bio-
technology in Plovdiv set up under
the PlantaSYST projects with fund-
ing of EUR 7,350,000. Although it
was created with the participa-
tion of the Bulgarian Academy of
Sciences (through the Institute of
Molecular Biology and Biotechno-
logy and the Institute of Microbio-
logy) and the Agricultural Academy

(through the Maritsa Vegetable Va-
rieties Institute, Plovdiv) which are
public bodies, the new Centre is
privately owned. This is not the first
case of outflow of technological
know-how from the public to the
private sector to allow for unham-
pered decision-making in private in-
terest and distribution of dividends
from the use of the research infra-
structure created with public funds.
The other channels to privatise sci-
ence include spin-offs between the
BAS/public higher schools and the
private sector which are also regis-
tered as private property* and the
registration of patents by individu-
als as inventions created in state-
owned labs. Such practices are the
direct result of the lack of under-
standing about the significance and
competitive potential of science at
the national level which naturally
leads to a lack of a strategic vision
about the development of public
institutes and their R&D capacity.
Failing to institutionalise the results
of R&D activities entails their inef-
fective and unsustainable use and

10,000,000

15,000,000 20,000,000 25,000,000

diminishes their effect in resolving
public problems.

In the higher education sector,
15 higher schools received fund-
ing under Horizon 2020. First with
12 projects and EUR 2,585,081.21
comes Sofia University, followed
by the Medical University, Varna
(EUR 935,791.25), Technical Univer-
sity, Sofia (EUR 682,500) and Plov-
div University (EUR 116,812.49) with
three projects each.

In the national ranking of number
of projects funded under Horizon
2020 ARC Fund comes immediately
after BAS and Sofia University with
9 projects. ARC Fund is a non-profit
institution, registered as a research
organisation in the Research Activity
Register at the Ministry of Education
and Science and is a leader in the re-
search of innovation potential, tech-
nological transfer and information
society.

In 2017, Bulgaria performed well in
the SME Instrument in comparison

% The sector includes units of the Bulgarian Academy of Sciences, the Academy of Agriculture, the Military Medical
Academy and NGOs registered in the Scientific Activity Register of the Republic of Bulgaria.

% See further Innovation.bg 2010, p. 41; Innovation.bg 2012, p. 38.
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Ficure 41. BENEFICIARIES UNDER HORIZON 2020 WITH 3 OR MORE PROJECTS, NUMBER OF PROJECTS
AND FUNDING RECEIVED, EUR
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Source: European Union Open Data Portal, last updated 22 December 2016.

TasLe 3. BULGARIA'S PERFORMANCE IN THE SME INSTRUMENT

Boosting the potential of small businesses
1 Cores EOOD 71,429 50,000 2015 1 for eco-innovation and a sustainable
supply of raw materials.
Clinical research for the validation
2 Comac Medical Ltd 71,429 50,000 2015 1 of biomarkers and/or diagnostic
medical devices.

SCA Development Stimulating the innovation potential

3 71,429 50,000 2015 1
Ltd of SMEs for a low carbon energy system.
4 Bulteh 2000 Ltd 71,429 50,000 2016 1  Resource-efficient eco-innovative
food production and processing.
5 Biodit Global 71,429 50,000 2017 1 Small business |nnovat|.o.n resear.c.h for
Technology Transport and Smart Cities Mobility.
Accelerating the uptake of
6 lonitech Ltd 71,429 50,000 2017 1 nanotechnologies advanced materials or

advanced manufacturing and processing
technologies by SMEs.

7 EnduroSat AD 2,030,138 1,206,588 2017 Open Disruptive Innovation

Source: https://sme.easme-web.eu/




to previous periods. The number of
projects almost doubled and the
funding received by Bulgarian com-
panies grew many times as a result
of a project awarded in the second
phase of the programme. Still, be-
cause of the increase in the pro-
gramme budget and the heightened
competition among companies, Bul-
garia dropped a place in comparison
to its 2016 ranking to being 27" out
of 37 countries entitled to take part.

The countries with the largest
number of successful projects and
total amount of funding - Spain,
Italy, UK, Germany, France and the
Netherlands - preserved their lead-
ing positions from the previous year.
These are also the countries which
cover all 13 priority areas in which
companies have had the possibility
to apply so far.

For the next period 2018 - 2020, the
EC is changing some of the rules for
participation in the SME instrument
as follows:

* Increase in the programme
budget

An increase in financing is planned for
each of the three years until the end
of the programme period. The an-
nual budget will be allocated equally
among the four annual sessions.

EUR 48,219,000
(an increase by 45 %

Phase 1 . .
in comparison
to 2017)
EUR 419,505,300
Phase 2 (an increase by

10.6 % in comparison
to 2017)

Phase 1 EUR 54,159,000
Phase 2 EUR 471,183,300
Phase 1 EUR 58,774,000
Phase 2 EUR 511,333,800

* The priority areas are removed

The EC will not set priority areas to
restrict the interest of enterprises

Ficure 42. GEOGRAPHICAL CONCENTRATION OF PROJECTS FUNDED

BY HORIZON 2020
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Source: European Union Open Data Portal, last updated 22 December 2016.

FiGure 43.
INSTRUMENT, EUR
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in applying. It is expected that the
two changes (higher budgets and
no fixed thematic areas) will sig-
nificantly boost the competition
among enterprises, which is already
high.

* Changes in the project evalua-
tion methodology

Instead of the equal weights allo-
cated to three criteria — excellence,
impact and quality and efficiency of
the implementation - the greatest
number of points will be given to

impact (50 %). The other points will
be distributed equally to excellence
and quality and efficiency of the
implementation. In this way, the fo-
cus shifts from priority areas to im-
pact - within the European (or glo-
bal) market and with regard to end
consumers or communities.

* New assessment procedure

With the increase in the significance
of the results and the impact of
project implementation, the assess-
ment procedure is also changing
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Ficure 44. NUMBER OF PARTICIPANTS AND ALLOCATION OF THE SME INSTRUMENT BUDGET
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which will affect primarily on those
applying in Phase 2. Two stages are
introduced: 1) an overall assessment
as per the three criteria at the first
stage, which will end with an expert
report; and 2) an in-person interview
in Brussels when the project team
will be evaluated. It is believed that
entrepreneurs will thus gain more
experience which will be useful to
them in procedures for financing of
their future projects through venture
capital funds.

COSME is another important EC in-
strument encouraging the competi-
tiveness and innovation potential of
SMEs by providing capital and debt
financing, improving the business
environment and entrepreneur-
ship. During the current program-
ming period, 65 countries from all
over the world have participants in
projects funded by the programme.
Bulgaria ranks 15* with 25 partici-
pants (SMEs, NGOs, public adminis-
tration) and a total funding received

Ficure 45. THEMATIC BREAKDOWN OF THE BULGARIAN PROJECTS FUNDED
FROM THE SME INSTRUMENT
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so far of EUR 3,077,929.45. Bulgar-
ian organisations coordinate 5 of

the projects in which the country is
involved.



EnduroSat is a start-up specialised in satellite engineering which develops services and products in the area of space
technology. The company has been engaged in R&D activities for about 2.5 years. EnduroSat creates communication
infrastructure and provides accompanying training so that start-ups may focus directly on the applications, services and
analysis for the purposes of industry. The goal is to build a network of interconnected satellites in orbit.

“"We are working in the segment of the so-called nanosatellites or CubeSat, which is a niche product. This is the
only fast developing segment in the satellite market today. The reason is that nanosatellites are small enough to be
launched as a secondary payload on carrier rockets. The launch price is many times smaller than that of ‘standard’
space missions,” said the company.

EnduroSat is the first Bulgarian enterprise to be awarded financing under Phase 2 of the SME Instrument of Horizon
2020 for its InnoSpaceComm project. The project aims to launch a new generation of satellite communication modules
and connect directly European SMEs, the industry and academia through educational resources. The communication
modules will create new opportunities for many start-ups giving them access to a data transmission satellite
infrastructure at an affordable price.

Mr. Raycho Raychev and his team applied directly under Phase 3 and were successful at their third attempt. EnduroSat
wrote and edited repeatedly their project proposal. “We identified the SME Instrument as a tool to obtain support
in the realisation of the next generation of communication satellite modules designed and built in Bulgaria. Through
the InnoSpaceComm project, we will take the next step in our development - from a start-up to a growing company
with a market share of more than 15 % of the European market,” Raychev concludes.

Source: Applied Research and Communications Fund, 2017.

Ficure 46. THEMATIC BREAKDOWN Ficure 47. NUMBER OF COSME-FUNDED PROJECTS BY COORDINATOR
OF THE BULGARIAN PROJECTS NATIONALITY
FUNDED UNDER COSME
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Ficure 48. NUMBER OF PARTICIPANTS AND FUNDING RECEIVED FROM COSME
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Human Capital for Innovation

Staff engaged with R&D together with those employed in scientific and technological activities comprise the human
resources directly responsible for the creation, application and dissemination of new knowledge in the area of
technologies. The indicator of employment in high-tech sectors characterizes the country’s specialisation in sectors

with a high level of innovation activities.

Of the two resource streams fuelling
the innovation system - financing and
R&D staff - the latter is more conserv-
ative and does not mirror the signifi-
cant drop in R&D costs in 2016. Since
2001 (excluding the post-crisis 2010
and 2011), the number of people
engaged in R&D has been growing
constantly; it almost doubled com-
pared to its 2000 level and increased
1.6 times in comparison to Bulgaria’s
first year of EU membership.

However, the discrepancies between
R&D personnel and financing end
here. Structural changes confirm the
conclusions reached in the previous
section:

* The business sector preserves
its active role in R&D and inno-
vation;

* The public sector, and to a less-
er degree higher education,
suffer a marked drop in posi-
tioning in these areas.

The structure of R&D personnel in the
business sector reflects the distribu-
tion of enterprises by size: the largest
share of 37 % of R&D staff is in large
enterprises with more than 250 em-
ployees, followed by medium-sized
(50-249 employees) and small (10-49
employees) enterprises. In those, the
shares of R&D personnel are respec-
tively 27 % and 22 %. Micro enterpris-
es have a share of 14 % of R&D per-
sonnel, including 3 % for those who
are self-employed. There is a lasting
trend of an increase in R&D person-
nel in all categories of enterprises. For
the past ten years, the increase in the
large enterprises has been more than
5 times, and for all other categories it
has been between 4 and 6 times.

Ficure 49. DYNAMICS OF THE NUMBERS OF R&D STAFF
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Ficure 50. SHARES OF VARIOUS SECTORS IN OVERALL R&D STAFF, %
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The benefit enterprises receive as a
result of their growing commitment
to R&D and innovation is two-fold -
along with the development of new

technological solutions from their
R&D work, they optimise produc-
tion processes and increase labour
productivity as an indirect effect of
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successfully implemented process in-
novations.?

After the peak year 2013 when
the share of researchers in the to-
tal R&D personnel was the highest
(72.15 %), in 2016 there was a de-
cline of the indicator to the 2007
levels of 65 %. The main reason for
the increase in the number of tech-
nical personnel and a reduction in
researchers is related to the strong-
er performance of the enterprises
sector in the innovation system and
the outflow of R&D personnel from
academic and university bodies in
the country.

As the interest of the enterprises
sector is in the technical sciences,
the greatest increase in R&D per-
sonnel is in these areas - in 2015
and 2016, 40 % of that personnel
was engaged in the technical sci-
ences. Natural sciences are signifi-
cantly farther behind with 19 %,
followed by the medical sciences
(15 %), the social sciences (11 %)
and humanities (8 %). The least at-
tractive (see the reasons for this
discussed in the Research Product
section) are the agricultural scienc-
es with 7 % of the R&D personnel
in the country.

Ficure 51. DYNAMICS OF THE NUMBER OF R&D PERSONNEL

IN THE ENTERPRISES SECTOR
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R&D in the public sector and high-
er schools remains unattractive to
young people. In 2016, only 15 % of
the R&D personnel in public research
units (which mostly consist of the
bodies in the Bulgarian Academy of
Sciences and the Agricultural Acad-
emy) were aged up to 35. In high-
er education, their share reached
21 %, which does not seem promis-
ing when it comes to generational

change and getting young people
into science. On average, the share
of each of the following age catego-
ries is about 26 %. The category of
those aged 65 and more amounts
to a little more than 5 % of the R&D
personnel of the academic institu-
tions in the country and there has
been a lasting upward trend since
2010. Their share in university faculty
remains about 4 %.

ICT are horizontal technologies which ensure progress in all other areas of economic and social life. As such, they
still one of the most attractive sectors for professional development and career, including young and highly qualified
people. An additional incentive is provided by the numerous policies and financial instruments at the European and

national levels.

In 2016, more than 8.2 million were employed in the ICT industry across Europe (or 3.7 % of the overall employment in
the EU), which is an increase of almost 30 % in comparison to 2011.

In 2016, there were 80,900 ICT experts in Bulgaria, which was 2.7 % of the overall employment in the country. The
change during the five-year period is positive in terms of both the number of people employed and the share in na-
tional employment (50 % for both). As for the growth in the number of ICT experts, Bulgaria comes in sixth in the EU
after Portugal (65 %), Estonia (64 %), France (58 %), Hungary (55 %) and Germany (54 %). In terms of the growth in the
share in the overall employment, the country is fourth after Portugal (171 %), Estonia (156 %) and France (152 %).

% Industrial Scientists and Engineers Don't Just Do R&D, The NBER Digest, National Bureau of Economic Research, September 2017. See also the results of the survey of the
management practices of innovative Bulgarian companies in the section Gross Innovation Product.




SHARE OF ICT EXPERTS IN ALL EMPLOYED, 2016, %
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There is a strong link between ICT and the development of the innovation potential, which is evidenced by the
countries at top positions in the ranking where there is a tie between the European innovation leaders Finland and

Sweden.

Third comes in Estonia which is known for its affinity to open innovation and the development of e-society. Three of
the four main priorities of the country in this area as it assumed the presidency of the Council of the EU for the second
half of 2017 have been: open and innovative European economy, safe and secure Europe, digital Europe and free move-
ment of data. This is the result of the country’s overall policy after the democratic changes:

Estonia is a country of a mere 1,315,944 people (2016) who understood quickly that they could not afford an
expanded public administration and police structures;

The right to internet use is enshrined in the country’s Constitution as a fundamental right of Estonian citizens;
The territory of the entire country is covered by public wireless access points which are largely free of charge;
Voting via the internet is provided in the country;

More than 700 public services are provided online;

Electronic health record;

Electronic school (eKool, or e-school)

Almost 100 % of bank transactions are done online;

The Tiger Leap programme is implemented with the help of a government-supported investment organisation
named Tiger Leap Foundation with three main priorities - computerisation and internet connectivity of schools,
development of educational software, and computer training for teachers;

Programme Work in Estonia (www.workinestonia.com) in which Estonia is looking for IT specialists from
abroad;

Electronic company registration with a record 18 minutes for a registration;

Electronic resident of Estonia (https://e-resident.gov.ee/), or the new digital nation, allows business registration
and management from anywhere around as an Estonian resident.

ICT are mostly male territory with 83.3 % of those employed in the sector in 2016 being male (given 54 %, or almost a
complete balance, in the European economy as a whole). In Bulgaria, the ICT sector has the best balance in terms of
gender equality in the EU with a slight predominance of men of only 69.8 %. At the other extreme of the spectrum is
Slovakia (90.8 % of male employees which is ahead of Turkey which has 90.1 %).
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In 2016, almost 65 % of those employed in the ICT industry in Bulgaria had a higher education (given an EU average of
61.8 %), which was double the rate in the economy as a whole (32.4 %). Almost half of the ICT specialists (47.4 %) are
aged under 35 given a share of young people employed in the country of 27.2 %.

The greatest shortage of personnel with ICT competencies is in the Czech Republic where 66 % of the companies have
such difficulties. The same holds true for 39 % of the Bulgarian companies, which is a little below the European aver-
age of 41 %.

Source: Eurostat, 2017.




Information and Communication Technologies

The ICT sector continued its tur-
bulent development and, in 2016,
it provided 4 % of the jobs, 4 % of
the revenue and 9.3 % of the added
value in the economy. For the first
time in 2016, the revenue in the sec-
tor exceeded BGN 10 billion. These
results were achieved by 2.4 % of the
companies and 3.6 % of the assets
in them.?® Between 2005 and 2010,
the revenue of telecommunication
companies accounted for more than
50 % of the total amount. In 2016,
they were under 30 % with a down-
ward trend in the coming years
due both to European regulations
and the transition from voice serv-
ices to internet-based services via
telephones and the falling prices for
mobile internet. In 2015, for the first
time the revenue of the companies
in the subsector “Other information
technology activities” was higher
than the revenue in “Telecommunica-
tions.” The hectic search for talent in
the sector increased personnel costs
3 times from the average to a level
of 11.2 % of the overall amount for
the economy.

The sector has become attractive
not only to labour migrants from less
developed countries such as Ukraine,
Moldova, Russia and Macedonia but
also from Iltaly and the Netherlands.
The ICT sector alone employs more
migrants from the European Union
than the overall number of refugees
in Bulgaria. In some companies, the
share of foreigners is as high as 30 %
(in Sitel, for example). A large part
of those employed in the sector have
been through the first acquisitions,
mergers, take-overs, outsourcing,
expansive corporate growth, home
office, work in global virtual teams,
they have managed multinational
teams. Unlike the times of privatisa-

% According to BvD Amadeus.

Ficure 53. DYNAMICS OF THE REVENUE IN THE ICT SECTOR, EUR THOUSAND
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tion in other sectors when the inten-
sity of innovation was much lower,
now almost everyone has seen or
taken an active part in some innova-
tive process. This leads to early stage
access to new technologies, to in-
ternalisation of the codified know-
how in foreign companies, to a rich
experience and familiarisation with
a broad range of potential clients,
which is an excellent prerequisite
for the successful development of
entrepreneurship attitudes among
those employed in the ICT sector.
Through its contact with other sec-
tors - e.g., human resource man-
agement, education, finance and

banks, transport and logistics — the
ICT sector is disseminating process,
organisation and marketing innova-
tion. Thus, for example, through the
development of specialised mod-
ules for a connection between the
electronic systems of courier com-
panies (Econt) and electronic trade
platforms (Magento) entrepreneurs
and companies from all sectors can
easily have an online store with an
integrated payment and delivery sys-
tem created by a person with good
computer skills but not necessarily
a developer/web designer. The ap-
plication designed by Datecs turning
smartphones (Blackberry and iPhone)
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into a mobile payment terminal has
revolutionised retail sales in the US,
thus boosting the effectiveness of
chain stores.

The most important feature of
the sector, however, is still its role
of an “anchor” for talent who are
not only well paid but also have
the sense of being at the “centre”
of global events. The R&D work of
companies such as VMware, Visteon,
SAP, Melexis, Datecs, Progress (for-
merly Telerik), Interconsult, Software
Group Bulgaria, Chaos, Endurosat,
Ontotext, Software AG and others
gives confidence to hundreds of soft-
ware engineers in Bulgaria that they
are part of the global technological
innovation.

Learning through export in the ICT
sector (including electric facilities and
equipment) proves to be one of the
most effective and the share of the
sector in the overall exports rose
from 10 % in 2015 to 14 % in 2016.
The growth is attributed primarily
to the increase in exports of auto-
motive equipment as well as greater
outsourcing of business services. This
trend is expected to continue in the
coming years.

The share of exports in the overall
revenue in the sector was 54 % in
2016 compared to 36 % in 2010. If
this share is recalculated to exclude
electronics (electrical facilities and
equipment), there is again growth
albeit smaller - from 19.5 % in 2010
to0 26.5 % in 2016. The domestic con-
sumption of ICT services is stable
standing at BGN 5 billion for the pe-
riod 2010 - 2016 but is showing signs
of stagnation.

Bulgarian enterprises are lagging
significantly behind the average
European values in almost all e-
business indicators monitored by
the European Commission. The
use of cloud services is among the
lowest in the EU (5 %) and so is
the overall digital intensity (with a
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Ficure 55. COUNTRY PROFILE FOR BULGARIA, E-BUSINESS INDICATORS
Enterprises paying to advertise on the internet :| 19%
(in % of enterprises) °
Cloud computing services (medium-high 59
sophistication) (in % of enterprises) °
Enterprises with high levels of digital intensity - |
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Enterprises sending e-invoices :l 10%
(in % of enterprises) °
Enterprises using social media
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Persons employed provided with a portable device 9%
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sophisticated functionalities - SMEs 1%
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Lowest EU Highest
EU country average EU country

Source: European Digital Scoreboard.

high result for only 7 % of the en-
terprises) and online sales (5.39 %
given an EU average of 17.8 %).
Bulgaria has one of the greatest
shares of enterprises with low dig-
ital intensity — 63.7 %; Romania is
the only country with a lower result
of 66 %.

The use of specialised enterprise
resource planning (ERP) software
(24.9 %) is below the European av-
erage (35.6 %) but is better than

[J Under EU average [J Above EU average

Estonia, Romania, Poland, Hungary,
Latvia and even the United King-
dom. As for customer relationship
management software, the situa-
tion is worse — only 13.3 % have such
a software (or a module in an ERP
product) compared to the European
average of 20.9 %. Although more
than half of the enterprises have a
website (50.7 %), we are again lag-
ging behind Europe in this indica-
tor - 77 % with only Romania behind
us with 42.4 %.



All these negative signals about
the development of e-business in
Bulgaria, and hence the limited in-
ternal demand for ICT services, are
explained by the typical positioning
of the Bulgarian enterprises in the
international value added chains.
The sales and customer relationship
management are handled by the
European (or other) owners of the
enterprises or they are very limited
(when it comes to resource extract-
ing enterprises) and, respectively,
there is no business need for such a
software. When a parent company
needs to follow more quickly and
accurately what is happening with
its subsidiary in Bulgaria, prepare
reports and so on, it implements an
ERP software or more specific prod-
ucts or electronic supply chain man-
agement - 17.6 % compared to the
EU average of 16.8 % or uses access
and personnel tracking radio fre-
quency identification (RFID). With
regard to this indicator, Bulgaria is
among the leading countries in Eu-
rope. The average value is 10 % with
only Austria and Finland with better
results.

Bulgaria is an unconditional leader
with regard to RFID products with
9.25 % compared to the European
average of 3.85 %. Bulgaria special-
ises in low-tech niches where it is
important to get to effective label-
ling, packaging, warehousing and
logistics of ready products, which
would be very slow and expensive
without the technology, even with
the low prices in Bulgaria. Very of-
ten, the overall systems come direct-
ly from the parent companies so this
is yet another reason for the limited
internal demand for ICT services. In-
depth interviews with participants in
the RFID market have indicated a se-
rious stagnation after the first deals
which propelled the country to the
top ranks.

Because of the same type of position-
ing in the international value added
chain, Bulgaria has the lowest share

of revenue of enterprises generated
online — under 4 % compared to the
EU average of 16.4 % and one of the
lowest shares of B2C website func-
tionalities — 3 % given an EU average
of 7.19 %.

Internal demand for ICT services may
also be stimulated by users seeking
options for online shopping and
sophisticated additional services re-
lated to the selection of products,
personalisation, delivery tracking,
return options and others. Certain
market niches are entirely dominated
by internet platforms with detailed
information and online orders. In
the B2C segment, these are the used
cars market, residential area leasing,
real estate sales, job applications
(in the segment of highly-qualified,
highly-paid work and/or manage-
ment positions). In the B2B segment,
this is, for example, the order of

spare vehicle parts by repair shops.
In other spheres, even though tradi-
tional shopping remains dominant,
the online users’ behaviour has a
high impact on the price and market
strategies of companies. In practice,
when purchasing electronic and/or
domestic appliances, each user with
internet access compares the prod-
uct features and prices online. To a
lesser degree, the same holds true
for the selection of loans, car insur-
ance, vacations, information about
healthy food or healthcare.

Unfortunately, Bulgaria cannot ben-
efit from this opportunity because
the population has low levels of
digital skills and scarce experience
with online shopping. A mere 17 %
of Bulgarian citizens shopped online
in 2016 and only 6.3 % shopped for
services online. It is online services
which require more complex ICT sys-

Ficure 56. COUNTRY PROFILE FOR BULGARIA, E-COMMERCE INDICATORS
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tems and their increased use would
result in an increased internal de-
mand. Creating an online store for
physical goods without additional
services is generally very easy; almost
as easy as maintaining a blog and a
social media account, regardless of
the fact that the levels of digital skills
in Bulgaria are very low, at lease ac-
cording to the European Digital
Scoreboard.

The use of computers at the work-
place is the lowest among EU mem-
ber states — 26 %, almost half the Eu-
ropean average of 50.2 %. Similar is
the share of those who use content
processing software (text, picture,
video) - 26.3 % of internet users
have such skills given an EU average
of 48.7 %. In Bulgaria, digital skills
are not acquired at school/university
(only 20 % of the workforce have
acquired some skills, albeit at a low
level). In the leading countries (Scan-
dinavian states), the share is 40 %. A
mere 1 % of the people claim that
they have written code - most prob-
ably, in addition to programmers
these are graduates of math schools

Ficure 57. COUNTRY PROFILE FOR BULGARIA, KEY DIGITAL SKILLS

Persons employed using computers at work 26%
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Source: European Digital Scoreboard.

Ficure 58. DIGITAL ECONOMY AND SOCIETY INDEX (2017)
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and those who were students in the
1980s when programming was part
of the formal curriculum although
not all schools had computers.

To respond to those significant de-
ficiencies and lagging behind in the
workforce’s skills in Bulgaria given
the ever greater demand for IT spe-
cialists in the country and the ten-
dencies to look for such specialists
abroad through a Blue Card, the
government approved changes
to the curriculum for the 3™ and
the 4" grades to come into effect
respectively from 2018/2019 and
2019/2020 according to which all
children will study computer model-
ling, which is supposed to teach the
kids the foundations of algorithmic
thinking and visual programming.
An issue with the curriculum is the
requirement for the courses to be
headed by primary school teachers
who are not prepared at all and it
is highly unlikely that the IT teachers
in higher grades will earn in a year
additional qualifications for primary
school teachers to be able to teach

the subject. At the same time, in
the past 4-5 years, many companies
and NGO initiatives have sprung up
in larger cities in Bulgaria (for exam-
ple, Coder Dojo which was started
in 2014 by ARC Fund and was later
taken up and popularised by the
Digital National Coalition) which of-
fer training and fun for children of
different ages with programming of
robots, controllers, computers and
mobile applications. These courses
are taken very well by the children,
including children at a disadvantage,
which suggests that the experiment
with computer modelling might
be successful if effective training is
provided to the teachers along with
ready e-content and methodologi-
cal guidance. Pioneers in this respect
were Robopartans (for robots), Tel-
erik’s Children’s Academy (for pro-
gramming) and the team of Assoc.
Prof. Galya Momcheva from Varna
Free University (with the platform
Scratch); currently, the largest player
in the marker is the Software Univer-
sity (with Micro:bit). Such activities
will improve the students’ creativity

and entrepreneurship and contribute
to the long-term competitiveness of
human resources in Bulgaria.

The European Commission has cre-
ated a composite index to measure
the progress of member states as re-
gards the digital economy and infor-
mation society. Bulgaria’s results in
this index show serious deficiencies
in human resources, use of internet,
integration of digital technology and
digital services provided by the pub-
licadministration. Unfortunately, the
good positioning in certain indica-
tors is not enough for the country to
be at an average European level in
another indicator but connectivity.

Yet, there is an indicator which al-
lows for optimism. This is the use of
internet and applications via mobile
phones - at 62 % Bulgaria is above
the European average of 57.7 %
for 2016. As regards the indicator
of mobile broadband internet, Bul-
garia is better placed than Austria,
France, Germany, Belgium, Greece
and others. A number of Bulgarian

The IT Career Training programme was developed in partnership between the Ministry of Education and Science, the
Bulgarian Association of Software Companies, Bulgarian Association of Information Technologies, ICT Cluster, the Bul-
garian Qutsourcing Association and SoftUni. The programme provides financial, organisational and logistical support
to students in their tenth year in secondary school acquiring the professional qualification “applied programmer.” The
course includes 900 hours of training spread over three academic years. Over nine hundred students out of 1,200 ap-
plicants have enrolled in the programme’s first cycle, which will take place in five regional centres - Sofia, Plovdiv, Bour-
gas, Rousse and Pravets. In November 2017, 250 students already started their training in Sofia. Each centre has been
established in partnership between a secondary school and a university. For the 2017/2018 academic year these are:

1. The Technical School Electronic Systems in Sofia and Sofia Technical University.

2. The High School of Mathematics in Plovdiv and Plovdiv University.

3. The Vocational High School of Electrical Engineering and Electronics in Bourgas and Assen Zlatarov University,

Bourgas.
4. The Vocational High School of Electrical Engineering and Electronics in Rousse and Rousse University.
5. The Vocational School of Computer Technology and Systems in Pravets and Sofia Technical University.

The programme covers room, board and transport costs for students who do not live in the cities where the training
is delivered. At the end of 2017, the programme’s budget is BGN 300,000 but it is expected to rise in 2018, possibly
through funding from European structural funds. Given good intermediary results, the programme is expected to be
extended in 2018 or 2019 to other cities where there is demand for such experts, such as Varna, Veliko Tarnovo, Blago-
evgrad and Gabrovo. SoftUni provides shorter free of charge courses to young people and even teachers in 34 smaller
towns not covered by the national programme.

Source: Applied Research and Communications Fund, 2017.
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companies develop new products
and services based on mobile tech- Ficure 59. MOST POPULAR MOBILE APPS IN THE FINANCIAL SPHERE
AS OF 1 NOVEMBER 2017

nologies, test them in Bulgaria and
then seek markets abroad. Such is
the case with Sirma Mobile and the
SMS parking project in South Ameri-
ca, Tickey Mobile Solutions (recipient
of the 2016 Innovative Enterprise of
the Year Award of ARC Fund) with a
project for contactless payment for
tickets and use of public transport/
metro/ferryboat in Bulgaria, Canada
and the United Kingdom. Given the
trend of having all appliances and de-
vices connected to the internet and
managed via mobile phones, Bulgar-
iais in a very good position to be an
early adopter and tester of complex
solutions. Such models have already
been applied in Bulgaria (Vivacom
transitioned to Huwaei and then its
engineers helped other telecoms
to implement the technology) and
Moldova (Orange experimented with
the transition to a next generation
of networks there to avoid risking in
France). Also, mobile projects usually
require smaller teams than the con-
ventional network projects based on Android
computers and servers, which is an

additional benefit to smaller compa-

nies in Bulgaria.

iPhone

The market in mobile applications in
Bulgaria is very dynamic and shows
that companies from all sectors are
experimenting with different innova-
tions. In terms of shopping via mo-
bile apps, the most popular ones in
both main markets are OLX (with
more than 1 million installations
for Android) and eMag (between
100,000 and 500,000 installations
for Android). In addition to direct or-
ders, some companies are using mo-
bile apps as a marketing tool - for ex-
ample, the famous game of Queens
juices simulating the opening of a
juice cap with a message of luck. The
game can be done in a day if the piec-
es of luck have already been inserted
from the actual caps and there have
been from 500,000 and 1,000,000
downloads for Android only, which Source: AppAnnie.
makes it a very effective marketing
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tool compared to the potential costs
for billboards or TV commercials.
Even banks such as DSK are using the
same approach with a numerology
app to advertise themselves to po-
tential and current customers. Worth
mention is the chaotic investing and
experimenting with mobile apps by
companies which have been quite
conservative on the web, TV and
print advertising.

The tendency for mobile phones to
turn not only into internet access de-
vices but also becoming a key tool for
managing the time and behaviour of
individuals at work, study or at home
has not been lost on banks and fi-
nancial institutions. Although it is
possible for users of online banking
services to use them via the phone
browser, people who are not using
bespoke apps are more of an excep-
tion and the data are indicative of
the respective market shares. Such
indicators will be gaining ever more
importance for the analysis of con-
sumer behaviour than, for example,
the statistics of the Bulgarian Nation-
al Bank about the number of bank
clients/accounts.

Social media are also an impor-
tant tool of marketing innovation
for companies all over the world
and, in particular, Bulgaria. In Bul-

garia, 31.7 % of companies use so-
cial media for work purposes, while
this share in the EU is 44.6 %. Only
9.42 % of companies use more than
one media. The most popular one
is Facebook, followed by Instagram
and Twitter. The most famous top 20
Bulgarian brands* which have their
own Facebook profiles have an aver-
age of 340,000 followers, approxi-
mately 44,000 average monthly in-
teractions via three posts every day.
Even though it is widely known that
video is more popular, Facebook
page administrators often post pho-
tos (46 %) or a link (43 %) and only
share videos in 11 % of the cases.
They are probably optimising time
and money because it is much more
difficult to make a quality video than
a photo or an existing publication
from the corporate website or a me-
dia publication.

Samsung Bulgaria has the largest
number of fans - approximately
500,000 - which demonstrates that
a good mobile app can easily attract
more clients and it is easy for the
company to get the client’s attention
via a mobile app. Depending on their
target group, the companies choose
to be more active on Facebook
(if the target group is in Bulgaria) or
Twitter (if the target group is in the
USA or around the world) - an exam-

7 Data from SocialBakers for September 2017.

ple is Enhancv which has more than
8,000 clients paying monthly for the
development of a new CV. Enhancv
is an innovative company which has
demonstrated how to create a “blue
ocean” market out of a seemingly un-
sellable service because everyone in
Europe is using the Europass CV form
and Microsoft Word offers numerous
free CV templates. Enhancv was the
fastest growing Bulgarian brand on
Twitter in September 2017.

Social media are a valuable market-
ing tool for many small entrepre-
neurs who sell on Facebook and
without which they would not have a
market. Some of them use PayPal to
receive payments from abroad and,
sometimes, Bulgaria. To give approx-
imately 12,000 small entrepreneurs
the opportunity for a quick way
to expand their business or create
new jobs, the Bulgarian institutions
should pursue reforms in the regula-
tions of cash registers and mobile/
virtual payment terminals and make
it possible for mobile phones to be-
come not only a means of payment
but also a means to accept payment
similarly to the case in the USA with
the payment terminals of Apple and
Blackberry. In Bulgaria, most banks
are still conservative with regard to
providing a classical payment termi-
nal which could change its location.
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APPLIED RESEARCH AND COMMUNICATIONS FUND

The Applied Research and Communications Fund is a Bulgarian research non-profit organization, registered in
public benefit, established in 1991. Its mission is to support the development of innovation and the knowledge
economy in Bulgaria through:

advice and advocacy on establishing national, regional and local level policies and strategies for the
country’s successful integration into the global innovation economy;

research and analyses of development trends and policy options for supporting innovation as well as
information and communication technologies;

public-private partnerships among businesses, public institutions, the academic community and civil
society for addressing specific issues of ICT and innovation based competitiveness.

The Applied Research and Communications Fund has set up two functional units for the provision of IT and
consulting services:

European Innovation Centre - Bulgaria is part of the largest information and consultancy support
network in Europe: Enterprise Europe Network, and coordinates its work in Bulgaria. The Network aims
to assist small and medium-sized enterprises in their innovation potential development and to raise
their awareness about the European Commission’s business-oriented policies.

ARC Consulting EOOD is the consulting arm of the Applied Research and Communications Fund. The
company offers consulting services in the fields of innovation and information and communication
technologies, as well as advisory services in the design and implementation of national and international
projects under the EU Framework Programs, the Cohesion and Structural Funds.

Applied Research and Communications Fund
5 Alexander Zhendov Street, Sofia 1113

tel.: +359 (2) 973 3000 m fax: +359 (2) 973 3588
www.arcfund.net
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