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Infroduction

Twenty-four years since it was established in 1991 as an innovation policy and research
institute, the Applied Research and Communications Fund (ARC Fund) remains
dedicated to fulfilling its mission of promoting and shaping the information society
and the knowledge economy in a national, regional, European and global context. The
means ARC Fund employs to realize this goal are applied research and analyses, design
of innovative solutions to development problems, formation of new policy concepts
and innovative policy-making tools. As an active and reliable partner, ARC Fund has
encouraged coalition-building and public-private partnerships, provided trainings and
facilitated the transfer of knowledge and good practices in order to strengthen the
capacity of various professional groups.

During 2015, ARC Fund’s research and advocacy work covered a wide range of areas:

» Tackling environmental challenges by enhancing green growth and promoting green
innovation;

« Promotion of innovative entrepreneurship in Bulgaria and fostering of innovation in
trans-national cooperation;

e Assessment and management of sustainable innovation;

 Research and analysis of social innovation practices in education, environment and
energy policy fields;

« Enhancement of collaborations and networks for facilitating a more efficient knowledge
and technology transfer;

« Formulation of policy recommendations to support the public sector innovation;

« Inclusion of all relevant stakeholders in setting research agendas, based on societal
visions, needs and demands.

As each year, in 2015 ARC Fund published its trademark Innovation.bg report, which
analyzes the strengths and weaknesses of Bulgarian companies in terms of their
innovation potential. One of the main findings of the report is the fact that although
Bulgaria is expected to improve its innovation performance, mainly in the field of
incremental innovation, it will remain below the average EU-28 level. The report identifies
human potential as the most serious growth barrier in Bulgaria. This is a direct result
of the insufficient quality of the Bulgarian higher education, which has so far failed to
participate in the creation of new research-based knowledge.

For a second time, the Green Innovation.bg report was published. The report examines the
progress made over the year in terms of the overall shift towards low-carbon economy,
analyzes the main policy measures aimed at helping SMEs achieve green growth,
and looks at the examples of local companies, which have successfully integrated
green practices in their work. It also provides policy recommendations for achieving the
greening of the economy.

Apart from the Green Innovation.bg report, ARC Fund produced another important output
aimed at fostering the greening of innovative SMEs in Bulgaria: the online self-assessment
tool for SMEs on green behavior and performance.

The annual National Innovation Forum has been organized for the eleventh time. The
Forum gathered prominent decision-makers, including the President of the Republic
of Bulgaria, academics and business leaders. The Forum also featured the award
ceremony of the Innovative Enterprise of the Year 2015 national contest.

ARC Fund confirmed its strong track record in performing high-quality applied research,
providing support for the development and implementation of innovation policies, and
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establishing productive partnerships with policy institutions and science centers in Bulgaria
and across Europe. This was demonstrated by its involvement in numerous international
projects and networks.

During the year, ARC Fund has succeeded in promoting the concept and practice of
(parliamentary) technology assessment (TA or PTA) as an important tool for elaborating
better policies, designing more consistent legislation, and raising public awareness
of scientific and technological advances. A policy report presented to the European
Commission included specific recommendations based on the input of more than 1000
citizens across Europe. Another significant outcome in this field was the book “Policy-
Oriented Technology Assessment across Europe - Expanding Capacities.” ARC Fund’s
team co-authored several of its chapters.

In 2015, ARC Fund also explored how members of the society could be more directly
involved in research, innovation and related activities. The use of public engagement
methods and instruments in research and innovation was promoted through the
development of an Action Catalogue online tool and policy briefs on six different aspects
of public engagement.

Advancing innovation in transport by fostering trans-national cooperation and promoting
the active participation of different actors and regions in EU Transport research calls and
projects, especially Horizon 2020, was another focus area of the Fund during the year.

ARC Fund performed extensive mapping of innovation cases from the 28 EU countries,
which was used for the elaboration of an assessment and management framework for
sustainable innovation practices. Stakeholder workshops, where the framework was tested,
were held in addition to organizing national citizen consultation panels for elaboration of
citizens’ vision for sustainable future.

In the beginning of 2015, ARC Fund conducted a thorough desk research on social
innovation practices in the fields of education, environment and energy. Based on the
research, country reports and policy field reports were produced. Then, towards the end of
the year, ARC Fund prepared an Eastern European Regional Report, including information
about Bulgaria, Hungary, Poland, Slovakia, and the Czech Republic. The report focused
on general social innovation strategies, which were defining social innovation in Eastern
Europe.

During the year ARC Fund employed peer learning (identification of practices, experiences,
pilot projects) to enhance and amplify collaborations, networks and ecosystems of
knowledge and technology transfer. Improvement of knowledge transfer should contribute
to the creation of a favorable ecosystem for SME innovation through active collaboration
of public enterprises, SME intermediaries, end users and suppliers. In order to accomplish
this objective, ARC Fund cooperated with partners from Belgium, France and ltaly.

The Fund was also involved in: sustainably enhancing STI cooperation between the EU
and the Black Sea region; increasing the understanding of cluster policies and cluster
management; establishing direct business contacts between cluster managers from the
EU and target countries and raising awareness on the programming of as well as on the
advantages of inclusive, sustainable and social innovation. These activities were executed
in cooperation with 19 partners from 16 countries.

Another focus area was the establishment of genuine dialogue between citizens,
stakeholders, scientists and policy-makers in order to develop visions and scenarios for
the desirable futures and produce recommendations and suggestions for research and
innovation policies and topics. To do that, the Fund established partnerships with 29
organizations from across Europe.
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ARC Fund continued its intensive work as the coordinator of Enterprise Europe Network’s
national consortium, which includes 12 partner organizations from 8 Bulgarian cities. This
year marked the beginning of the new program period for the Network (2015-2020). A new
portal www.een.bg for business information, advice, and opportunities for cooperation
was launched. Other activities included the ongoing information and advisory support to
SMEs from different industries with traditional focus on sectors like ICT, machine building,
mechatronics and automation, textiles, food and beverages.

Apart from its focus on the innovation and on the knowledge and technology transfer,
ARC Fund remained fully engaged as the coordinator of the Safer Internet Center, where
it has been working since 2005 to provide a safer and more positive online environment
for children and young people. During the year, the Center’s Hotline has received and
processed 2,463 reports about online content and conduct, which was illegal and/or
harmful for children. Additionally, 322 children, young people, parents and teachers were
consulted by the Helpline for online safety. Towards the end of the year, the Safer Internet
Center launched its new website — www.safenet.bg.

The Safer Internet Center was very effective in awareness raising. Among its most
prominent campaigns were “Children, parents and teachers against the hate speech and
discrimination,” “National campaign against gender-based violence” and “Mobile clinic
for digital devices used by children.” As prevention is essential for protecting children in
the Internet, ARC Fund has developed various educational materials and resources, and
organized numerous trainings for children and professionals working with them. One of
the most successful training initiatives undertaken this year was the Cyberscout program,
with the participation of 126 children from 5 Bulgarian towns.

ARC Fund marked the international Safer Internet Day 2015 with the public discussion
“Is there a national policy on protection of children from the online sexual exploitation
in Bulgaria?” held in the Information Office of the Representation of the European
Commission and the European Parliament in Sofia. To celebrate the International Human
Rights Day (December 10), ARC Fund and the Center for the Study of Democracy in
partnership with the Council of Europe and the Bulgarian Chairmanship to the Council of
Europe, hosted the international conference “Human Rights of the Internet users.”

Major milestones for ARC Fund and ARC Consulting in 2015 include:

e Publishing of the reports Innovation.bg and Green Innovation.bg.

o Safer Internet Day 2015, celebrated for the 12th time. The event included a public
discussion on the topic “Is there a national policy on protection of children from the
online sexual exploitation in Bulgaria?” (10 February, Sofia).

e International Brokerage Event in the field of ICT at Mobile World Congress 2015, co-
organized by Enterprise Europe Network at ARC Fund for the fifth time (2-4 March,
Barcelona).

e Industry MatchMaking 2015 - International bilateral business meetings for trade co-
operation and technology transfer, co-organized by ARC Fund and the Bulgarian In-
dustrial Association in the framework of Enterprise Europe Network (12 March, Sofia).

e Seminar “Innovations based on design in Europe: Political frame, priorities and chal-
lenges (12 March, Sofia).

« Go Green 2 Environment 2015 — International bilateral business meetings for trade co-
operation and technology transfer, co-organized by ARC Fund and the Bulgarian In-
dustrial Association in the framework of Enterprise Europe Network (13 March, Sofia).

e  Future Match 2015 — International ICT Brokerage Event at CeBIT-Hannover, organized
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by Enterprise Europe Network and Leibniz University Hannover (16-20 March, Han-
nover).

e Organization of two consultancy meetings on sustainable future with citizens in Sofia
(April) and in Plovdiv (November).

e Cyberscout training program (April-November, Vidin, Pleven, Smolyan, Targovishte,
Shumen).

« Public discussion “International competitiveness of Bulgaria for 2015,” presenting the
results of the IMD World Competitiveness Yearbook 2015 (27 May, Sofia).

e “Online business in the EU: Regulation, possibilities and financing” — an open door
meeting for representatives of Bulgarian SMEs, organized by Enterprise Europe Net-
work and Dnevnik.bg (5 June, Sofia).

e Round table “The role of primary education in prevention of hate speech, discrimina-
tion and radicalization” (15 June, Sofia).

« “Mobile clinic for digital devices used by children” initiative (June-September, Sofia).

« Start of the National campaign against gender-based violence (September, Sofia).

e Business mission of companies from Bulgaria, Serbia and Republic of Macedonia
to Gothenburg, Sweden as part of Enterprise Europe Network (21-22 October, Go-
thenburg).

e Go International — ICT brokerage event in the framework of Enterprise Europe Net-
work (13 November, Skopje).

e The Eleventh National Innovation Forum and the national contest Innovative Enter-
prise of the Year 2015 (8 December, Sofia).

« International Conference “Human Rights of Internet Users”, marking the Bulgarian
Chairmanship to the Council of Europe and honoring the International Human Rights
Day (10 December, Sofia).

« A special award of the Ministry of Interior for civic contribution to the work of the
police, given to the ARC Fund’s Safer Internet Center (29 December, Sofia).
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Innovation.bg 2015

For the eleventh consecutive year the
annual report Innovation.bg assesses
the innovation potential of the Bulgarian
economy as well as the status and potential
for growth of the Bulgarian innovation
system. It makes recommendations for
improving the public innovation policies
in Bulgaria and in the EU, building on
the most recent theoretical and empirical
studies and taking into account the
specific  economic, political, cultural
and institutional framework in which the
country’s innovation system operates.
Over the past 10 years, Innovation.bg has
proposed numerous specific measures for
improving the country’s innovation policy
and practice, which have been supported
by business and academia. The lack
of specific and sustainable actions by
Bulgarian governments on the proposals
made - despite their commitment to the
process at the highest political level -
reveals a serious institutional deficit in the
development and application of policies in
the field.

Innovation.bg 2015 analyzes the status
and potential for growth of the national
innovation system based on five groups of
indicators:

e aggregate innovation product;

e entrepreneurship;

e investment and financing for innova-
tions;

e human capital for innovation;

e information and communication tech-
nologies.

A highlight in Innovation.bg 2015 is the
analysis of the management of innovation-
related activities applied by Bulgarian
innovation enterprises. Innovation is a
creative process and its successful launch
entails many risks. Nevertheless, most of
the activities for generation, development
and implementation of new ideas can
be fostered, guided and assessed so
as to facilitate the innovation process
and enhance its positive impact on the
performance and market positions of a
company.
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Figure 1. Innovation Union Scoreboard 2015
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National Innovation Policy in 2015

As a number of international indices and
rankings indicate, a typical feature of
innovation leaders is a well-functioning
innovation ecosystem built on the basis
of a streamlined interaction among
stakeholders, investment in human capital
and a developed innovation infrastructure.
The lack of such growth-enabling factors in
the other countries creates a pronounced
dividing line between innovation leaders
and followers — a divider which is gaining
an ever increasing importance, to the
extent that it started to substitute the
familiar categories of “developed” and
“developing” countries.

One of the main findings of the 2015
Innovation.bg report is that Bulgaria
is expected to improve its innova-
tion performance, mainly in the field of
incremental innovation, while still lag-
ging behind the average EU-28 level.

Despite the ambitious strategic framework
adopted for the new EC programming period
2014 - 2020, a number of problems persist:
The innovation potential of the
Bulgarian economy is driven primarily
by the impact of external factors
(European structural financing, EC
pressure for developing an innovation-

oriented policy framework), and
hampered by the existing obstacles
at the national and local levels (lack
of understanding among policymakers

of the importance of innovation;
low administrative capacity; lack
of  mechanisms for  promoting

entrepreneurial and innovation culture;
corruption).

Numerous cases of misappropriation
of public funds intended for science
have gone unpunished.

There is no comprehensive vision
on the priorities of the national
economy and the innovation system in
particular, resulting in ad hoc policies
and inconsistent and unsustainable
measures for their enforcement.
The input indicators of the national
innovation ecosystem and of its
functioning vary significantly from
year to year, thus highlighting the
precariousness of the Bulgarian
innovation policy, which has no clear
direction and parameters.

R&D spending in Bulgaria rose by about
26% in 2014 as compared to the previous
year — the highest growth of this indicator
since 2000, mostly as a result of the
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participation of private sector companies
in international value added networks.
Since 2010, the main sources of R&D
investment have been foreign investments
and the European structural funds, whose
importance for the national economy has
grown. In 2014, this trend continued and
their share in the total R&D spending
reached 51%. Given its pull effect in terms
of business expenditure for R&D, external
financing becomes central to the existence
and development of the national research
and innovation system.

Using data from the European Innovation
Management Academy, Innovation.bg 2015
analyzes the strengths and weaknesses of
Bulgarian companies in commercializing

innovation. Although 80% of companies
have innovation strategies, they are rarely
communicated clearly to company staff.
While such strategies have the potential to
focus the use of limited resources, their full
effect cannot be achieved if staff, business
partners and clients are not sufficiently
aware of them. Bulgarian companies have
a lower level of readiness for organizational
and cultural innovations compared with
companies from other countries. Data on
the innovation cycle indicate that Bulgarian
SMEs are on par with companies from
other countries with respect to the
generation of ideas but seek to associate
their innovation strategies with processes
that potentially hamper the achievement of
good commercialization results.

Figure 2. R&D spending in Bulgaria, 2000 - 2014
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Figure 3. Innovation Union Score-
board: Bulgaria compared to EU-28
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The Bulgarian ICT sector continues to be
a key source of national competitiveness,
making up 10% of exports and over
6.5% of GDP. In 2015, Bulgaria won the
European Outsourcing Association award
in the category "Offshoring Destination of
the Year” by generating investment in cities
other than the capital — mainly Plovdiv, Varna
and Burgas - thus creating expectations
for increased employment in this sector.
In addition to higher remuneration of staff,
some companies outsourced their R&D in
the country. In this context, it is worrying
that the government took a position in favor
of the status quo and against innovation in
a landmark case against a shared travel
company, regardless of the fact that the
company had established an R&D unit in
Bulgaria.

While business enterprises have internal
drivers for growth generation, supported
further by European financing, higher
education is the component of the national
innovation ecosystem sustaining the
heaviest adverse effects:

For a fifth year in a row, the R&D
budget of the higher education sector
is decreasing. In 2014, spending
through university research funds for
R&D was halved, while the decrease
compared to the peak 2009 was 90%.
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Figure 4. Bulgaria Country Profile
by Broadband Speedd and Prices
Indicators, 2014
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The intention to make education a
priority in the 2016 budget is a step
in the right direction provided that it is
sustained in the long term until 2030.
A worrying sign is the extremely low
patent activity of the higher education
sector. Only 8 out of 51 higher education
institutions have regisered patents. In
2014, for a second year in a row there
was a fall in the number of research
publications.

While universities form the largest share
of beneficiaries in EU-28, in Bulgaria
they hold the fourth (last) place among
the institutional sectors with only 9
higher education institutions receiving
financing under Horizon 2020.

In 2014, for the first time in the last seven-
year period there was a reduction in the
number of graduates with bachelor’s
(-7%) and master's (-3%) degrees,
resulting from the continued reduction
of the number of students over the
recent years. Evidently, Bulgarian
higher education does not manage to
offset negative demographic trends at
home by attracting foreign students,
which also indicates that there has
been no improvement in the quality of
education.

The number of Bulgarian students
abroad is about 10% of the students
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studying in Bulgaria. As the data of
the second edition of the Global Talent
Competitiveness Index 2014 show,
among 93 surveyed countries Bulgaria
holds the 89" place by “brain drain”
and the unenviable 88" place by "brain
gain”.

« Among the 61 countries in the World
Talent Report 2015 of the Institute of
Management Development in Switzer-
land, Bulgaria holds the last place and
has regressed from the result in the
preceding year, including in the indi-
cators investment and development —
54th place; appeal — 60" place; readi-
ness — 60" place.

e Bulgaria and the other Central and
East European countries continue to
be net donors of highly qualified hu-
man resources because of the differ-
ence in the remuneration rates applied
in the EU for researchers participat-
ing in European research projects. A
qualified researcher can significantly
increase his or her rate in a project
by registering, for example, in an Aus-
trian university instead in a Bulgarian
one. The continued discrimination of
Bulgarian and East European talent in
the EU undermines the convergence
policies of the Union.

e Low educational quality makes for
limited human resources in software
outsourcing (software engineers/pro-
grammers) and customer service cen-
ters (good language skills), both of
which enhance the competitiveness
of the national economy. Poor teach-
ing of mathematics and IT is likely to
continue being an obstacle (given, for
example, the teaching of software cod-
ing in preschool education in China).

Education is among the national priorities
only in government documents and in
political speeches. It is obvious that the
artificial (not governed by market rationale
and not reflecting the changes in society)
inflation of the sector (unjustified number
of higher education institutions, growing
number of aca-demic staffy does not
lead to qualitative changes such as more
patents and research publications, and
participation in EU research projects.

It can be expected that more sectors
will share the experience of ICT services,
machine manufacturing and other fields
which face serious growth barriers not in
terms of demand, quality, or productivity
but in terms of human potential. Reversing
this trend would require serious political
commitment.

Eleventh National Innovation Forum and Contest for Innovative Enterprises 2015

On 8 December 2015 the Applied Research
and Communications Fund, Enterprise Europe
Network — Bulgaria and the Representation
of the European Commission in Bulgaria,
with the support of Directorate General
GROW, EC, the Executive Agency for SMEs,
EC, and the Norway Grants, organized
the Eleventh National Innovation Forum
“Development of the innovation eco-
system for sustainable economic growth
in Bulgaria.” The Forum featured the award
ceremony of the Innovative Enterprise of
the Year 2015 national contest.

Dr. Ognian Shentov, Chairman of the Applied
Research and Communications Fund,
opened the Forum by outlining the key
external and internal factors for the
development of the innovation potential

of the Bulgarian economy and highlighted
the growing input of the ICT sector to the
national GDP. Dr. Shentov emphasized the
importance of the external funding for the
national innovation ecosystem’s further
development and the role of the higher
education, which continues to lag behind
in recent years and is characterized by the
ever growing brain drain.

Mr. Ognian Zlatev, Head of EC Representation
in Bulgaria, highlighted the importance
of the economic growth, based on
knowledge and innovation, which remains
one of the top priorities of the European
Commission despite the topical issues
related to security. He also stressed on the
high potential of the country’s advanced
economic sectors and on the significance



The President of the Republic of Bulgaria
Mr. Rosen Plevneliev speaking at the
Eleventh National Innovation Forum

of the public investment in the national
entrepreneurial ecosystem, mentioning in
particular the Juncker Plan for 315 billion
Euros of investments in the EU economy.

The President of the Republic of Bulgaria
Mr. Rosen Plevneliev acknowledged
the importance of the findings in the
annual Innovation.bg report. He also
emphasized the high potential of the
Bulgarian innovation ecosystem and the
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importance of education and innovations
for the growth of every modern economy.
Mr. Plevneliev highlighted the strategic
place of the ICT sector in the country’s
economy and gave examples of innovative
Bulgarian enterprises that earned leading
positions on the international markets —
Walltopia, Aglika Trade, Roo’Bar. The reform
in the education system and the need for
implementation of e-government were also
outlined in his speech.

During the forum, President Plevneliev
presented awards to the winners in the
National Contest for Innovative Enterprise
of the Year 2015. The impact of innovations
was recognized in nine areas:

1) “Innovative technologies in traditional
sectors” — Bulteh 2000 Ltd. The company
is the leading distributor of control and
automation systems for the dairy and food
industries in the world’s biggest markets,
e.g. India, Brazil, China and Mexico.

2) “Technological leader in a global
value chain” — Aiger Engineering Ltd. Aiger
Engineering designs and manufactures
innovative solutions for the tobacco
business, which can also be applied in the

Eleventh National Innovation Forum "Development of the innovation eco-system for sustainable
economic growth in Bulgaria®, from left to right: Dr. Ognian Shentov, Chairman of the Board
of the Applied Research and Communications Fund and Mr. Rosen Plevneliev, President of the
Republic of Bulgaria.
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pharmaceutical and packaging industries.

3) “Innovation for market leadership” —
Mobile Systems Ltd. Mobile Systems is
a leading Bulgarian IT company, which
has developed the global top 3 most
downloaded word processing application
for Android devices OfficeSuite.

4) “Workplace innovation” — Solvay Sodi
Jsc. The company was recognized for its
integrated cycle for collecting, analyzing
and implementing employees’ innovative
ideas.

5) “Innovation for a better quality of life”
— Aleks 1977 Ltd. Aleks 1977 uses its in-
house method to harmlessly draw snail
extract, which is a key component of
cosmetic and medicinal products used
to treat the digestive system and promote
skin regeneration.

6) “Social innovation” — Triada Soft Ltd.
Triada Soft Ltd has developed “Magical
world,” an interactive learning system for
children with special educational needs.

7) “Green innovative start-up” - Make
Bulgaria Ltd. The company has developed
an innovative system for thermal wall

insulation.

8) “Innovative business cluster” -
Srednogorie Med Industrial Cluster. The
cluster is recognized for its commitment
towards the development of the economic
competitiveness of the Srednogorie region
in Bulgaria, based on the innovative
“Shared Value” concept.

9) “Innovation management,” in line with
the IMP3rove methodology — A Data Pro
Ltd. A Data Pro is a provider of knowledge
intensive services for content processing,
analysis and creation. It received the highest
marks among over 10 innovative Bulgarian
companies that were benchmarked in
2015 by IMP3rove innovation management
assessment.

During the National Innovation Forum,
Mr. Ruslan Stefanov, Coordinator of the
Innovation.bg group at ARC Fund, presented
the main challenges for the development
of the national innovation system, as
outlined in this year’s Innovation.bg and
Green Innovation.bg reports. Mr. Stefanov
highlighted the need to promote innovation
in the public sector, especially on a regional
level, and suggested that Bulgaria would

Finalists in the Innovative Enterprise of the Year 2015 National Contest



benefit greatly from a centralized institution
that supports all innovation activities in the
country, following the example of Innovation
Norway.

Dr. Milen Vrabevski, founder and executive
director of Comac Medical, one of the three
Bulgarian companies that were awarded an
innovation grant under the SME Instrument
in 2014-2015, emphasized the importance
of working with young talents and investing
in their development from an early age.
He also presented his company’s policy
for selecting candidates from the leading
Bulgarian universities and for providing
scholarships to children from vulnerable
groups. Furthermore, Mr. Vrabevski shared
his successful experience with the EU
framework programs and Horizon 2020 in
particular.

Mr. Vassil Momtchev, Member of the Board
of Directors of Ontotext, which was among
the winners of the 2014 edition of the
National Contest for Innovative Enterprise
of the Year, highlighted the difference
between innovations and traditional
research activities and expressed his

Green Innovation.bg report
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positive outlook on the development
of innovations in Bulgaria, and more
specifically in the IT industry. He shared his
experience at Ontotext, which was founded
exclusively with Bulgarian capital and has
become one of the top three software
providers of semantic technology in the
world. Mr. Momtchev also pointed at the
current positive trend of young motivated
professionals, who return to Bulgaria
in search of career development after
finishing their studies abroad.

Mr. Elvin Guri, Executive Director of
Empower Capital, concurred with
the findings and conclusions of the
Innovation.bg reports and shared
his experience as an investor in the
healthcare, software and food industries.
He pointed out that despite the lack of
good management practices and strategic
thinking in Bulgaria, there are many strong
local companies, which are already well-
established on the international markets
and are set to boost the growth of the
national economy.

For a second consecutive year, ARC Fund
published the Green Innovation.bg report.
The report includes an overview of the
progress made over the year in terms
of the overall shift towards low-carbon
economy, the main policy measures aimed
at helping SMEs achieve green growth and
examples of local companies, which have
successfully integrated green practices
in their work. It also provides policy
recommendations towards achieving the
greening of the economy.

The data suggest that Bulgaria is beginning
to decouple its economic growth from
greenhouse gas emissions by shifting
towards a less carbon-intensive economy.
Nevertheless, the CO2 emissions relative
to GDP remain relatively high (in 2011
they amounted to 0.44 kg, compared to
0.20 kg in the EU). On the other hand,
emissions of fluorinated gases, which have
a much higher global warming potential
compared to the other greenhouse gases,
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have increased sharply between 2000 and
2012 from 0.03 to 0.47 million tons of CO2
equivalent per year, due to increased
use of refrigeration and air conditioning
technologies.

Despite the outdated and inefficient
technological base, Bulgaria’s energy
productivity is slowly improving and reached
1.6 EUR/KOE in 2013. It remains lower
than the EU average, which amounted to
7.1 EUR/KOE in the same year. Energy
efficiency levels are also slowly improving
in all sectors of the economy. Energy
poverty among the population is slowly
declining, both as a result of rising incomes
and energy efficiency improvements in the
residential sector. Nevertheless, it remains
high in comparison with the rest of the
EU. In 2014, households spent on average
12.6% of their income on energy products,
compared to 14.4% in 2012.

The manufacturing and energy sectors are
still lagging in terms of adopting greener,
more efficient technologies, which would
result in significant energy savings. The
share of renewable energy sources in
total energy consumption (18.9% in 2013)
is rising and is set to continue to grow
in the next decade. However, this growth
has been associated with very high
feed-in tariffs (FITs) and poor regulatory
framework, causing financial losses in
the energy sector, as well as with popular
discontent and backlash against green
energy investment.

Developments in the transport sector are
primarily focused on road infrastructure,
which accounted for 80.9% and 75.9%
of passenger and freight modal split
respectively. The share of renewable
sources in road transport is about 5.6%
and there are very little incentives to use
biofuel or hybrid/electric technology in
road transport.

Bulgaria will continue to rely mainly on
external resources to fund the adoption
and development of green innovations. The
Operational Programs will remain the main
source of funding for SMEs looking to
introduce green innovations in their work.
The Partnership Agreement on using EU

Structural and Investment Funds for the
programming period 2014-2020 between
Bulgaria and the EU and the newly
approved Operational Programs place
a strong emphasis on promoting energy
efficiency, renewable energy sources,
waste management and green transport
systems.

Operational Program  “Innovation and
Competitiveness” will provide about EUR
1.4 billion in order to stimulate research and
innovation, enhance SME competitiveness,
support the shift towards low-carbon
economy and promote resource efficiency.
Operational Program “Environment” will
also provide some funding opportunities for
SMEs through Priority Axis 2: Improvement
and Development of Waste Treatment
Infrastructure, which focuses on municipal
waste management. About 20% of funds
made available through Operational
Program “Regions in Growth” will be
dedicated to improving energy efficiency in
municipal and residential buildings, which
will likely provide funding opportunities
for companies working in this field. An
additional source of funding for green
innovations is the Norway Grants funding
mechanism. Currently, the government of
Norway and the European Commission
have agreed on a total of EUR 210 million
for the next programming period, part of
which will be allocated to support green
industry innovation.

Bulgarian SMEs must overcome
several challenges to improve their
competitiveness on the EU level and help
the economy shift to low-carbon growth.
First, as a result of the financial crisis, on
average they had to make redundant 8% of
their staff and their added value decreased
by 4% between 2008 and 2013. Their recovery
was slower compared to bigger enterprises
due to their lower productivity and difficulty
in diversifying their markets. Despite the
positive attitude towards entrepreneurship
and the relatively easy procedures to set
up a new business, there are a number of
structural obstacles that slow down SME
growth. Business owners are still burdened
with complex administrative red tape,
especially in applying for and implementing



EU-funded projects, as well as the slow
progress in e-government rollout and
lack of coordination between different
authorities. Furthermore, local companies
suffer from the lack of available funding,
low levels of research and innovation,
and poor environmental performance.
In this regard, not many companies are
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investing in green technologies, with the
exception of resource efficiency measures,
which were mainly funded by Operational
Program “Competitiveness 2007-2013” (with
a period for implementation ending in
2015). Only 11% of local companies have
tapped into the eco-friendly market and
offer green products to their customers.
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Capacity Building for Greening Bulgarian Innovative SMEs

In 2015, ARC Fund continued its work
on fostering the greening of innovative
SMEs in Bulgaria. This was done within
the framework of the “Capacity Building
for Greening Bulgarian Innovative SMEs”
action, executed in cooperation with the
Nordic Institute for Studies in Innovation,
Research and Education (NIFU) and fund-
ed by the Norwegian Financial Mechanism
and Innovation Norway. In order to tackle
environmental challenges, accelerate the
uptake of environmental technologies and

Online self-assessment tool

ARC Fund’s team performed numerous in-
depth interviews to assess the measures
and technologies Bulgarian SMEs use to
improve their green performance. Overall,
most Bulgarian SMEs have not yet made
the most of the financial and environmental
benefits of green innovations. This is largely
the result of lack of funding, both within
the companies and from external sources.
Many companies also lack the human and
financial resources to assess their energy
performance and therefore to identify the
most suitable measures to improve their
energy management. In light of these
conclusions, ARC Fund, in cooperation
with external energy experts, developed

increase local competitiveness, the project
team developed an online self-assess-
ment tool for SMEs on green behavior
and performance, and prepared the Green
Innovation.bgreport. The report was based
on an analysis of the overall progress of
the country in terms of green growth, the
national and EU-level policy and regulatory
framework promoting green innovation in
Bulgaria, and the current technological ac-
tivities in SMEs from the green perspective.

an online self-assessment tool to help
local SMEs in their first steps towards
improving their energy management and
environmental performance. The tool allows
them to evaluate their energy management
practices and establish how their energy
expenditures affect their final production
costs. Furthermore, registered users can
see how they perform in comparison to
their competitors in terms of size, sector
and location. The tool will be promoted
through a series of events, so that it
reaches a large number of Bulgarian SMEs
and helps them to start improving their
energy performance.



TRANSINNOV
In 2015, ARC Fund commenced
the implementation of the action

TRANSINNOV, together with three partners:
Agence de Stimulation Technologique (Wal-
lonia, Belgium), Bretagne D veloppement
Innovation (Bretagne, France) and ASTER
(Emilia Romagna, Italy). The project aims
to better structure and drive innovation
ecosystems, based on knowledge and
technology, which lead to all types of in-
novation into SMEs. This is to be achieved
by identification of practices, experiences
and pilot projects, set up by the project
partners in order to enhance and amplify
collaborations, networks and ecosystems
of knowledge and technology transfer.

European Transport Network Alliance

The overall objective of ETNA Plus is
to foster innovation in trans-national
transport cooperation with a focus on
promoting the active participation of new
actors and regions in EU research calls and
projects. Transport National Contact Points
(NCPs) are key players in this mechanism,
but their role has been complemented and
enhanced by other relevant stakeholders
and knowledge hubs like ARC Fund.

In 2015, the ETNA Plus partners further
developed their partner search service
to facilitate participation in Horizon 2020
Transport calls and other relevant funding
sources.

The network organized two ETNA Plus
webinars and two ETNA Plus Academies
for capacity building and knowledge
exchange on Horizon 2020 Transport
proposal building and project management.
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Identified good practices will be shared
among partners and serve as the basis for
the first draft of the design options plan
(DOP). The draft will be distributed to the lo-
cal actors and SMEs. In order to stimulate
the local innovation ecosystems of each
partner and to start a learning process at
the European level, the result of the project
will be disseminated as widely as possible.
Improvement of knowledge transfer in a
structured ecosystem should contribute to
the creation of a favorable ecosystem for
SME innovation in which public enterprises,
SME intermediaries, end users, suppliers
and enterprises are encouraged to collabo-
rate for radical innovation that may not yet
be described and formulated as a project.

Within the Framework of the Horizon 2020
Transport Information Day (5 November
2015, Brussels), the project ETNA Plus
organized a networking and brokerage
event - jointly supported by ETNA plus and
Enterprise Europe Network, represented
by ARC Consulting. The b2b event was
focused on the topics covered by the
Transport Work Program 2016-2017. The
networking and brokerage event took place
in the afternoon, following the information
sessions carried out by the European
Commission in the morning. The b2b event
was attended by 208 participants from 31
countries across Europe and more than
280 bilateral meetings were held.

The project web site www.transport-ncps.
net features all relevant information in the
field of transport such as news, factsheets,
newsletters, open calls, partner search tool
and training materials.
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ETNA Plus networking and brokerage event
during the Horizon 2020 Transport Informa-
tion Day (5 November 2015, Brussels)

ETNA Plus participation in the Horizon 2020
Transport Information Day (5 November
2015, Brussels)

Enterprise Europe Network — world’s largest support network for SMEs with international

ambitions

Since its launch in 2008, the Enterprise
Europe Network (EEN) has evolved as a
key instrument in the EU’s strategy to boost
growth and jobs. At present it is the world’s
largest business support network that
brings together over 600 partner organizations,
such as chambers of commerce and
industry, technology centers, universities
and development agencies in 60 countries
in Europe and across the world. EEN’s main
focus is to help small and medium-sized
companies (SMEs) seize opportunities for
business and technology development in
the EU single market. Fulfilling this mission,

the EEN partner organizations are linked
up through powerful databases with over
13,000 business and technology profiles,
sharing their knowledge and sourcing
technologies and business partners across
all Network countries.

At the same time, EEN serves also as a
gear between the European SMEs and
the EU institutions. The European Union
runs various programs and initiatives that
offer financing and development support
to SMEs, which the 4,500 EEN advisors
promote among entrepreneurs, often
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providing advisory guidance as well.
Furthermore, EEN is the shortest channel
for the European Commission to collect
opinions and feedback from SMEs for
better design of its prospective policies
and initiatives that concern the European
business.

This year marked the beginning of the
new program period for the Enterprise
Europe Network (2015-2020), which is co-
funded by the European Commission.
ARC Fund continued its engagement
as coordinator of Enterprise Europe
Network’s national consortium through its
consulting subsidiary ARC Consulting Ltd.
The Enterprise Europe Network — Bulgaria
includes 12 partner organizations in Sofia,
Plovdiv, Stara Zagora, Yambol, Sandanski,
Vratsa, Dobrich and Russe.

One of the important events this year
was the launching of the new portal
www.een.bg for business information,
advice, and opportunities for cooperation.
The portal operates according to the
priorities set by the EEN’s work program,
which requires that each partner, including
ARC Fund, maintains its own regional EEN
website.

Other activities in 2015 included the ongoing
information and advisory support to SMEs
from different industries with traditional
focus on sectors like ICT (a major driver
for growth of the Bulgarian economy),
machine building, mechatronics and
automation, textiles, food and beverages.
With its expertise in project management,
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smart specialization and technology transfer,
ARC Fund regularly delivers capacity
building support to the business clusters in
Bulgaria. ARC Fund is a founding member of
the Cluster of Mechatronics and Automation
and the Association of the Business Clusters
- the umbrella organization of around 20 of
the largest clusters in Bulgaria.

Brokerage meetings, business missions
and seminars

Every year ARC Fund organizes business
missions and technological brokerage
events in various economic sectors,
e.g. ICT, green industry, engineering, and
machine building. Such pre-arranged
meetings  facilitate contacts between
businesses and research organizations
looking for business, technology and project
partnerships (e.g. for EU funding programs
in research and development).

As in previous years, in 2015 ARC Fund
was among the co-organizers of the
International Brokerage Events at the
Mobile World Congress (in Barcelona,
March 2015) and CeBIT (in Hannover,

March 2015) - leading international
events in the mobile communications
and ICT industry. Five Bulgarian ICT

companies took the opportunity to visit
the exhibitions at preferential conditions
(reduced participation fee, participation in
parallel events, professional consultations
in the fields of industrial property, project
financing, etc.) and to conduct fruitful
negotiations on-site with potential suppliers
of new products and technologies. Another

The new website of Enterprise Europe Network — Bulgaria

@
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global ICT event, during which the EEN
team at ARC Fund co-organized business-
to-business meetings, was Horizon 2020 ICT
Conference in Lisbon in October. Other five
Bulgarian companies had the opportunity
to arrange almost 60 meetings with future
R&D partners and business clients. In
November, ARC Fund participated in the

B2B meetings on the EEN stand at Mobile
World Congress, Barcelona
(2-4 March 2015)

A driver for the increased involvement of
ARC Fund in ICT supporting events was its
renewed membership in the EEN’s Sector
Group “ICT Industry and Services” during
its semestrial meeting on the sidelines
of CeBIT-Hannover. The group combines
business expertise with local contacts and
knowledge of the ICT industry and provides
tailored support to help SMEs innovate and
grow internationally.

By tradition, in March ARC Fund, together
with the Bulgarian Industrial Association,
partner in EEN - Bulgaria, organized two
brokerage meetings during thematic fairs
at Inter Expo Center Sofia - Industry
Matchmaking IMM 2015 and Go Green
2 Environment. Over 70 companies from
Bulgaria and abroad shared experiences
and ideas, showcased their achievements
and learned more about the news and
trends in their respective industries.

Throughout the year, ARC Fund co-
organized together with its EEN partners
abroad 4 company missions — one incoming
of Croatian companies to Sofia in May and
3 outbound in Thessaloniki (May), London
(September), and Gothenburg (October).

In its role as coordinator of the national

very successful “ICT - Go International”
brokerage event in Skopje (Republic of
Macedonia) — a pilot forum organized by
EEN members in South East Europe. Also
in November, ARC Fund participated in
the H2020 Transport Information Day and
Brokerage Event that took place at the
European Commission in Brussels.

B2B meetings during EEN international
brokerage event at CeBIT, Hannover
(16-20 March 2015)

EEN consortium, ARC Fund continuously
organizes  intra-consortium  activities,
stakeholder meetings (in the framework
of the Innovation Business Club and the
Association of Business Clusters), as well
as information days and capacity-building
seminars on access to EU funding for the
2014-2020 period, innovation management,
green business and others.

The EEN advisors at ARC Fund have
provided support and extensive consultation
on business internationalization, technology
transfer and EU programs participation to
almost one hundred new organizations
(in addition to already registered network
clients), the majority among them being
small and medium-sized enterprises.
Twenty-five Bulgarian companies have
participated in brokerage meetings and
business missions, organized by EEN
in Bulgaria and abroad, which resulted
in over 140 business and technology
cooperation contacts between local and
foreign companies.

The European Commission has entrusted
the Applied Research and Communications
Fund the role of information and advisory
service provider for the SME Instrument
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— a new financial instrument, aimed at
highly innovative small and medium-sized
European enterprises under the “Horizon
2020” framework program for research

and development. Two ARC Fund experts
were awarded licenses by the European

IMP3rove
assessment of SMEs

innovation management

IMP3rove is a methodology for systematic
assessment of all aspects and activities,
related to the management of innovation
products and processes in companies.
The methodology was approved by the
European Commission in 2006 and at
present it is part of the services provided
by certified EEN advisers. The assessment
is based on the “House of Innovation”
concept of A. T. Kearney, which analyzes
the innovation management performance
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Top left: participants in Go Green 2 Environment
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Innovation Management Academy, allowing
them to provide innovation management
consulting services with the IMPSrove tool
— a proven international methodology for
assessing and improving the innovation
management of companies.

brokerage event in Inter Expo Center Sofia
(13 March 2015); top right: cluster conference in Varna, co-organized by Enterprise Europe
Network at ARC Fund (12 June 2015); bottom left: meetings during the ICT Company
Mission in Gothenburg (Sweden), co-organized by Enterprise Europe Network at ARC Fund
(22 October 2015); bottom right: ICT Go International brokerage event in Skopje (Republic
of Macedonia) (13 November 2015).

House of Innovation concept for
innovation management
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along the following key dimensions:
innovation strategy; innovation organization
and culture; innovation life-cycle
management; innovation enabling factors;
and innovation results. Thanks to the
unique and large IMP3rove Benchmarking
Database, the innovation management
assessments allow for national and
international benchmarking.

As member of the EEN Network, ARC
Fund is entitled to a number of Enhancing
Innovation Management Capacities (EIMC)
service packages that provide IMP3rove
innovation management assessment free
of charge for SMEs with high innovation
potential.



Foresight and Public Engagement in
Research and Innovation

PACITA: Parliaments and Civil Societies for Technology Assessment

2015 marked the end of a successful pro-
ject and a great learning experience for
all parties involved - the Parliaments and
Civil Societies for Technology Assess-
ment (PACITA) project, which was sup-
ported through the EU’s 7" Framework
Program for Research and Innovation and
involved 15 partners from 13 European
countries. Partner institutions included na-
tional and regional parliamentary offices
for science and technology, science acad-
emies, research institutions, universities,
and civil society organizations. The pro-
ject ran from March 2011 to March 2015.

In early January 2015, following a round
of national-level events on the topic of
Sustainable  Consumption, showcasing
the World Wide Views engagement meth-
od, a policy report was released, sum-
marizing the results of the method’s ap-
plication. ARC Fund took part in a joint
meeting with European Commission repre-
sentatives in Brussels, where the report’s
findings were presented and further dis-
cussed. The policy report details specific
recommendations, based on the input of
more than 1000 citizens across Europe.

In February, a team from ARC Fund par-
ticipated in an international Technology As-
sessment conference in Berlin, Germany.
The conference was a significant and high-
ly visible international event of the PACITA
project and aimed to further support the
exchange of experience and capacity
building in the field of TA across Europe
and the world. In March 2015, ARC Fund
welcomed the entire PACITA consortium
in Sofia, hosting its final meeting, which
marked the official closure of the project.

A long-anticipated outcome of the pro-
ject was published at the end of 2015 by
Palgrave Macmillan. The book “Policy-
Oriented Technology Assessment across
Europe - Expanding Capacities,” which

was authored by the PACITA partners, of-
fers an up-to-date account of the expan-
sion of technology assessment capacities
across Europe, and particularly in Mem-
ber States without established technology
assessment traditions. ARC Fund’s team
co-authored several chapters of the book
focusing on i) training TA professionals
and enhancing capacity for knowledge-
based policy making; ii) adopting TA in
Central and Eastern European Countries;
and iii) the application of the World Wide
Views engagement method on the topic of
Sustainable Consumption across Europe.

ARC Fund takes special pride in being
a pioneer in championing the concept
of technology assessment and prac-
tice within the domestic policy discourse.
We build on our strong track record in
supporting the development and imple-
mentation of innovation policies, in per-
forming high-quality applied research,
in networking with policy institutions and
science centers, and in mainstreaming
technological advances and solutions.

Second European Technology Assessment
conference in Berlin, Germany (25 February
2015)
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ENGAGE2020: Engaging Society in Horizon 2020

2015 was the final year of implementa-
tion of the Engage2020 project (Engag-
ing Society in Horizon 2020), which was
launched in the autumn of 2013 and was
financed by the Seventh Framework Pro-
gram for Research and Innovation of the
European Union. A major objective of the
project was to promote and facilitate the
use of public engagement methods and
instruments in research and innovation
(R&I), as well as to explore how members
of society are involved in R&l today, and
how they could be involved in the future.

The Engage2020 consortium included six
organizations from 5 countries: ARC Fund,
the Danish Board of Technology Founda-
tion (Denmark), the Karlsruhe Institute of
Technology (Germany), the University of
Groningen (the Netherlands), INVOLVE (the
United Kingdom) and DIALOGIK (Germany).
The consortium mobilized experts and prac-
titioners with competencies in the areas of
technology assessment, foresight, science
shops and other approaches for societal
engagement in research and the innovation.

In the frame of the project, ARC Fund’s
team coordinated two major project out-
comes and contributed to a range of other
project activities. ARC Fund coordinated
the completion of a thorough mapping of
existing methods and tools that engage
societal actors in research and innovation.

The results of this mapping were used to
produce an online Action Catalogue, which
is available at: http://actioncatalogue.eu/.
The online tool helps current and potential
practitioners to select and apply the right
method/tool for public engagement ac-
cording to their purposes and resources.

The organization also coordinated the
development and publication of a total
of 6 policy briefs on different aspects
of public engagement. These policy
briefs were based on the results of
the analysis conducted in the frame of
the project and summarized the most
pertinent conclusions, reached by project
partners. The policy briefs are available at:
http://engage2020.eu/publications-page/.

Engage2020 Policy Brief, Issue 6
(October 2015)

Engage2020 Online Action Catalogue
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CASI: Public Participation in Developing a Common Framework for Assessment and

Management of Sustainable Innovation

With the end of 2015, ARC Fund marked
another successful year of implementa-
tion of the CASI action, focused on pub-
lic participation in developing a common
framework for assessment and manage-
ment of sustainable innovation. The CASI
project is an FP7-funded action, coordi-
nated by ARC Fund. The consortium con-
sists of 19 partner organizations from 12
European countries. CASI responds to the
5th Grand Societal Challenge as set out
in the Horizon 2020 program of the Euro-
pean Commission, namely “Climate Action,
Environment, Resource Efficiency and Raw
Materials.” The partners are supported by
an extended network of national experts
in the remaining 16 EU countries not part
of the consortium, as well as by an Advi-
sory Panel of leading experts in the field of
environment, sustainability and innovation.
CASI investigates the scope of sustainable
innovation as a societal phenomenon, ex-
ploring not only the impacts of social and
technological innovation on European and
global society, but also the types of ac-
tors involved and their inherent interests.

In 2015, the consortium advanced towards
achieving one of the major CASI objectives,
namely the elaboration of an assessment
and management framework for sustainable
innovation practices. The draft framework is
based on the extensive mapping of 540
sustainable innovation cases from the 28

EU member states, which was completed
by the consortium in the beginning of the
year. The draft framework was discussed
with stakeholders in all 12 CASI countries
with view of improving it, so as to serve a
wide range of actors in planning and im-
plementing sustainable innovation practic-
es. As part of this endeavor, on 22 October
ARC Fund hosted a stakeholder workshop
attended by 12 representatives of the busi-
ness sector, government, civil society and
academia. The draft framework was pre-
sented and participants were asked to test
it in a real-case simulation. This exercise
kick-started an interesting and thoughtful
discussion and valuable opinions were of-
fered as to how the framework could be
further improved and successfully applied.

A major CASI activity in 2015 was the or-
ganization of national citizen consultation
panels in 12 European countries (involv-
ing altogether close to 250 citizens) for
the discussion and elaboration of citizen
visions for a more sustainable future in
2050. The vision elaboration reflects indi-
vidual and societal concerns, fears, aspira-
tions, challenges, hopes and dreams for
the future, and is seen as “ideal picture
of a desired reality.” The Bulgarian panel
met on 25 April and included 25 citizens.

Following all twelve national panels, a
panel of leading European experts in inno-

Second national Citizen Panel in Sofia, Bulgaria (17 October 2015)
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vation and sustainability convened in Co-
penhagen in June to analyze 50 citizens’ vi-
sions and translate them into 27 research
priorities to offer for consideration to the
European Commission in its subsequent
program planning cycle. To strengthen the
validity of these priorities, the same citizens
were invited for a second round of con-
sultations. ARC Fund hosted the Bulgarian
consultation on 17 October and partici-
pants ranked their top 10 priorities. Having
analyzed all national inputs and rankings,
the project elaborated a list of 10 research
priorities for the EU. A policy recommenda-
tions report will be finalized in early 2016.

ARC Fund has also designed and con-
ducted an EU-wide online survey on
sustainable innovation, receiving 1,793

responses from innovation and sustain-
ability experts across the EU. The survey
was closed at the end of September. Early
analyses of the data indicate a strong
interest in sustainable innovation man-
agement and assessment across all or-
ganizational and professional domains.

In December, CASI’s results were shared
with a wide range of experts and interest-
ed parties in a 2-day webinar, discussing
various CASl-related themes. As part of the
webinar’s program, ARC Fund’s team pre-
sented the CASl projectand held asession
on the topic of “Why sustainability is driv-
ing innovations today.” More information
about CASI activities is available on the pro-
ject’s website at: http://www.casi2020.eu.

CASI Expert workshop in Copenhagen, Denmark (8 June 2015)
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SI-DRIVE: Social Innovation — Driving Force of Social Change

ARC Fund continued to work on the
Sl-Drive project, launched in the beginning
of 2014. In January, the ARC Fund team
performed a thorough desk research in
order to identify social innovation (SI)
practices inthree policy fields —education,
environment and energy. The examined
education cases included Sl initiatives from
Bulgaria, the Czech Republic, Hungary and
Poland; the environmental cases were from
Bulgaria only and the energy actions were
from Bulgaria, Estonia, Latvia, Lithuania,
Poland, and Romania. These case studies
were then clustered according to the social
need that they were responding to. The final
step was to group them into “practice fields”
depending on the specific field/topic/issue
they were addressing (e.g. acquisition of
ICT skills and new teaching practices are
two practice fields in education).

The next phase of the project methodology
was focused on the preparation of country
reports, analyzing the overall SI environment
in the target states. ARC Fund prepared
such reports in the environmental field,
the education field, and the energy field
f