Percepcija | samopercepcija
biotehnologije u Hrvatskoj

Antonio Starcevi¢, Prehrambeno-biotehnoloski fakultet Sveucilista u Zagrebu, Kabinet za
bioinformatiku, astar@pbf.hr

O ORRY
o\ "*"'.

*DISCLAIMER: The findings, interpretations and conclusions expressed herein are those of the author and do not necessarily reflect the view
of the Faculty of Food Technology and Biotechnology.




Samopercepcija
|ZVORI:

* Inkubacijski centar za bioznanosti i komercijalizaciju tehnologije (BIOCentar) -
prezentacija

e Dettenhofer et. al. “Current state and prospects of biotechnology in Central and
Eastern European countries. Part Il: new and preaccession EU countries (CRO, RO,
B&H, SRB)”, 2018.






Biosciences in Croatia

36,6% of all R&D groups in Croatia are
engaged in biosciences

47,1% persons engaged in R&D in
Croatia are working in biosciences
43,9% published research papers in
Croatia are in the field of bioscience
42.7% of total domestic investments
in R&D are investments in the field of
bioscience


















Dettenhofer et. al. Part |

Biotechnology is a key sector of research and
innovation, which could substantially contribute
to the development of high-tech industries,
progress, and the well-being of society.

Part | focused on Central Europe (CZ, H, PL, SK)

Part |l focused on selected new and pre-
accession EU countries (CRO, RO, B&H and SRB).

These selected eight countries are a rep-
resentative sample of the whole CEE region



Part |

e The CEE countries have significantly contributed
to the foundations of early biological discoveries
(strong tradition,.

« Modern BT work mainly restricted to the
academic settings within the CEE countries, had a
slower start, for- profit companies were only
realizable in the period after 1989.

 Regarding H2020 funds, V4 countries still
lag behind more developed EU members.



Major challenge: Bridging the gap between the functioning of the academic
and research environments, with that of the profitable private sector BT
companies!



Dettenhofer et. al. Part Il

e New EU member-states of Croatia and
Romania, plus the preassessment EU states of
Bosnia and Herzegovina, and Serbia.

e One of the first to dedicate itself to the
current state of BT in this part of Europe
cunexplored

* |n contrast to the V4 countries, the BT sector
IS not as mature!



Part ||

* In Croatia, BT developed within the
pharmaceutical industry (Plivay and
emerging food industry.

e Research and engineering development of
advanced production processes have their
roots due to the Croatian Nobel laureates
(Lavoslav Ruzicka and Vladimir Prelog), and
the formation of the national research Ruder

BoSkoviC Institute (RBI):



Historic growth of the industry resulted in a demand for a new
generation of engineers and the founding of a separate department of
Faculty of Food Technology and Biotechnology (FFTB) at University of
Zagreb in 1956. In 1980, FFTB became an independent faculty of the
University of Zagreb:

Most of these visionary initiatives were due to the late professor Vera
Johanides. FFTB is a co-founding member of European Federation of
Biotechnology.

Since the beginning of the BT PhD program in 1967, about 470 PhD
degrees have been awarded.

The University of Rijeka in 2007 founded the Department of BT as a
research and teaching unit, and received national and European
accreditations for teaching BSc, MSc and PhD students. At the Faculty of
Chemical Engineering and Technology (FCET), University of Zagreb, BSc
and MSc degrees are offered in environmental engineering.



Research in BT in Croatia

e Lowin patents

e Participation in EU FP7 and H2020 lags
behind, mostly partners, capacity for
coordination limited

 Croatian research activities in BT are relatec
to the projects financed by nationa
government funds and European Structura
and Investment Funds, which usually are not
resulting in new industrial processes.




e The economic effects of the BT-based industry in Croatia are
significant, mostly oriented to food and beverages productions,
pharmaceuticals, and Adriatic fish production (sea farming).

* Biofuel production, mostly biogas, is growing but is still below
EU expected levels.

e Unfortunately, developed education and research
infrastructure in Croatia is not followed by public and private
R&D investments, and systemic national long-term objectives
and regulatory policy.



In Croatia, investment in R&D has stagnated since 2009. This trend might
widen both technological and economic gap between Croatia and other EU
countries. In a context of rising labor costs and a small share of technology-
intensive goods in total exports (less than half of the EU-27 average), Croatia
and other Western Balkan countries will need to count more on research
and innovation to increase the export competitiveness of their national
economies. For that to happen, governments will need to spend more in
research and innovation.

The economy of Croatia is now a service-based economy and this sector
accounts for 70 percent of total GDP. The industrial sector is responsible for
25 percent of Croatia's GDP, with agriculture, forestry, and fishing
accounting for the remaining 5 percent. Annual GDP growth in 2004-2008
was 4.1 percent on average. Growth is primarily driven by domestic
demand, credit growth, and large capital inflows.

Biggest investment in Biotech R&D since independence are Dept.
for Biotechnology in Rijeka (Est. 2008, , 20 Mil EUR, and
BIOCenter Zagreb (2011, , 20 Mil EUR Invested).
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WORLD BANK TECHNICAL ASSISTANCE
PROJECT (P123211), Dec. 2013

 “Each year that Croatia lags behind the R&D
investment efforts of other nations, the more
the current gap is compounded. R&D cannot
be seen as just another government program
sponsored by one ministry in competition with
other budget demands. Rather, it should be
acknowledged as a critical investment for
economic growth, jobs, and higher living
standards”.



“Intensified efforts are needed to stimulate R&D
and innovation by the private sector.
Government pronouncements and advisory
councils are insufficient if obstacles to
entrepreneurs are not fully understood and
addressed.”

"Human capital building is critical, requiring efforts
to promote science and technology education in
the country, keep the expensively educated
talent within the country. At the same time, it is
necessary to intensify efforts to incorporate
diaspora talent by promoting modern research
infrastructure, challenging career prospects and
attractive remuneration.”





















R&D and Innovation Trends

* Investments in R&D in Croatia are low compared
to similar countries in terms of income level. In
2011 (Table 1), Croatia’s gross R&D expenditures
(GERD) were 0.75 percent of GDP.

e This is considerably below the average of the
EU-27 of 2.03:

 Based on Eurostat data for 2011, Croatia lags
significantly behind comparable countries that
recently joined the EU: Slovenia (2.45 percent),
the Czech Republic (1.84 percent), Estonia (2.38
percent), and Hungary (1.21 percent).



Human resources and brain
drain

e In terms of human capital in science and
technology (S&T) and innovation, Croatia
shows moderate strength. In 2011, the
Croatian scientific community consisted of
around 1,552 full-time equivalent (FTE)
researchers per million inhabitants, which is
less than half of the EU-27 average (3,171
researchers per million inhabitants in 2010).



The number of researchers has been decreasing over time, notably
due to emigration and the lack of new R&D jobs, especially for young
researchers.

With a 0.63 percent share of researchers in the total labor force,
Croatia is at 65 percent of the European average of 0.97 percent.

The demand for scientists is, however, very uneven across sectors.
Public higher education institutions and research institutes together
employ more than 80 percent of Croatian researchers.

Universities and R&D companies are rarely seen as sources of
information for innovation: only 6.9 percent of firms in Croatia would
look to universities for innovation, and 3.9 percent would seek it
from R&D companies. This further explains a weak usage of domestic
knowledge by Croatian firms.



According to a recent report by the European Commission, universities
largely rely on individual initiatives and lack a consistent institutional
approach for technology transfer.

Most of the universities have neither their own university R&D strategy nor
technology transfer infrastructure.

To date, there is no clear legal or regulatory framework covering the field of
intellectual property rights (IPRs) and technology commercialization in
universities.

For example, IPR ownership and commercialization rights for inventions are
stipulated by the Labor Act, which refers primarily to the inventions and
relations between inventors (employee) and employers, and gives the rights
of appropriation to the employers.

There are no clear guidelines or legal framework regarding spinoff creation
by scientists, whether public servants or researchers.

Nor is there guidance regarding incentives to researchers to participate in
technology transfer activities (e.g., recognition in curricula; researchers’
rights to participate in licensing revenues and equity participation in new
firms).



S&T Outputs and Innovation
Performance

e According to this bibliometrics study Croatia shows
the highest levels of scientific publication (SCOPUS)
iIn WBC, where it is the country with the most
publications each year and the highest total for the
period 2003-2010.

e In terms of quality, however, Croatian scientific
research shows a performance close to the regional
average and significantly below the EU-27 averages.
The average citation impact for Croatia during the
period is almost 0.65, while it is 0.62 for the WBCs and
1.31 for the EU-27.



Eurostat - 1 December 2017

R&D intensity above 3% in Sweden and Austria

In 2016, the highest R&D intensities were recorded in
Sweden (3.25%) and Austria (3.09%), both with R&D
expenditure above 3% of GDP. They were closely
followed by Germany (2.94%), Denmark (2.87%) and
Finland (2.75%). Belgium (2.49%), France (2.22% in 2015),
the Netherlands (2.03%) and Slovenia (2.00%) registered
R&D expenditure between 2.0% and 2.5% of GDP. At the
opposite end of the scale, ten Member States recorded a
R&D intensity below 1%: Latvia (0.44%), Romania
(0.48%), Cyprus (0.50%), Malta (0.61%), Lithuania
(0.74%), Bulgaria (0.78%), Slovakia (0.79%), Croatia
(0.84%), Poland (0.97%) and Greece (0.99%).






Deloitte - Croatia Corporate R&D
Report 2014

Croatia has major task in catching up with other member states on this
front.

Investments in R&D are proving to be ineficient in Croatia, with 30
times fewer patent applications per million inhabitants compared to
the EU average.

Croatia’s economy is dominated by low and medium/low technology
sectors and production. The private sector is technologically weak

Insuficient collaboration between the public and business sectors.

According to the World Economic Forum’s Global Competitiveness
Report 2013-2014, Croatia ranked 76th of 148 countries in terms of
university/ industry collaboration in R&D.



Focus - Innovation Policy for Croatia

e Croatia risks sliding down to the category of
‘modest innovator’ in the European Union. In
order to in- crease Croatia’s innovation
capacity, a combination of both the right
framework conditions and an active in-
novation policy that mobilizes R&D
expenditure in the private sector seems
appropriate.



"odljev mozgova" - "Mozak vani nista ne vrijedi! Kilo mozga je dvije marke".

Brain drain — phenomenon that highly skilled people leave the country:



Strategy?


















Figure 1 from Spatial decoupling of agricultural production and consumption: quantifying dependences of countries on food
imports due to domestic land and water constraints
Marianela Fader et al 2013 Environ. Res. Lett. 8 014046 doi:10.1088/1748-9326/8/1/014046



Figure 5 from Spatial decoupling of agricultural production and consumption: quantifying dependences of countries on food
imports due to domestic land and water constraints
Marianela Fader et al 2013 Environ. Res. Lett. 8 014046 doi:10.1088/1748-9326/8/1/014046



