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INTRODUCTION

The European Commi s s i-Gemndiad forResearch amul rinadvation
set up a Policy Support Facility (PSF) under the European Framework
Programme for Research and Innovation 'Horizon 2020' to support Member

States in reforming their national science, technology and innovation systems.
The PSF provides best practice, leading expertise and guidance to Member

States and Associated Countries on a voluntary basis, through a broad range of

services to address their specific needs: (1) 'Peer Reviews' of nati onal R&l
systems; (2) 'Specific Support' to countries; and (3) ‘Mutual Learning Exercises'

on specific R&I topics. The Lithuanian Government expressed its interest in a

PSF Specific Support activity focused on two subjects:

1 Cooperation between the public science base and business; and
i Attracting innovation  -oriented foreign direct investment (FDI).

The aim of this report is to provide experts with the main background

information regarding the two key subjects outlined above. It provides

information in a concise way by concentrating on data not available in other

recent reports, such as OECD (2016) or th e Research and Innovation

Obser vatRQO yeposts for Lithuania . Numerous reviews and studies on
Lithuaniads innovation system and i enncarvedt i on p
out. Therefore, this report has referred to them in order to summarise relevant

findings and build upon them.

The questions addressed in each topic are as follows:

i1 Business -science cooperation: data on industry -research cooperation
(including re cent trends and comparison with other countries in the Baltic
Sea Region and Central and Eastern Europe); demand for technological
upgrading; and current policy framework and the main challenges that exist.

T FDI : evidence on Lithuani alodng fedent trepdsarfdor man c e
comparison to the countryods main competitors
global value chains, and innovation -oriented FDI in Lithuania; and the main

drivers for and barriers to FDI in Lithuania.

It is also important to note that bo th subjects are interlinked T all the points
raised regarding cooperation between the public science base and business are
directly relevant and highly pertinent to attracting innovation -oriented FDI.

The author would like to express her sincere gratitude to the specialists at
Invest Lithuania, Agency for Science, Innovation and Technology (MITA) and
Research and Higher Education Monitoring and Analysis Centre (MOSTA) for
providing the required data and materials, as well as the experts (Alasdair Reid,

Michel Lemagnen and Emily Wise) who provided valuable insights on the
possible outline of this report. While thanking these people for their time and
expertise, the analysis and any errors therein remain the responsibility of the

author.


http://www.oecd.org/countries/lithuania/oecd-reviews-of-innovation-policy-lithuania-2016-9789264259089-en.htm
https://rio.jrc.ec.europa.eu/en/country-analysis/Lithuania/country-report

EXECUTIVE SUMMARY

The Lithuanian Government expressed its interest in a PSF 'Specific Support’
activity focused on:

1 Cooperation between the public science base and business; and
i Attracting innovation  -oriented foreign direct investment (FDI).

Both subjects are interlinked i all the challenges with regards to cooperation
between the public science base and business are directly relevant and highly
pertinent to attracting innovation -oriented FDI.

The analytical Background Report provides an over view of the main facts and
figures in relation to the two focus areas and of the existing public policies,
legislations, strategies and/or concrete initiatives/measures related to these
topics.

1 COOPERATION BETWEEN THE PUBLIC SCIENCE B ASE AND
BUSINESS

1.1 Overv iew of the existing evidence on science -busines
cooperation

Recent trends in industry  -research collaboration in Lithuania do not provide a
positive outlook for the future. First, although data indicates that Higher
education sector expenditure on research and development (HERD) funded by
business is comparable to that of Germany as a percentage of GDP, this does

not correlate well with other indicators. For example, the shares of innovative
companies collaborating with higher education institutions (HEI) an d research
institutes are 2.4 % and 1.4 %, respectively (2014 data). These shares are in
decline. Also, there is a mismatch between official data on HERD funded by
business and that on contract research and development (R&D). Secondly,
contract R&D fell fr om EUR 7.3 million in 2009 to EUR 4.1 million in 2014,
although it remains generally volatile. Thirdly, although the p erformance of
open access centres shows positive trends (in 2015, the value of contracts from
Lithuanian business increased to EUR 5.1 mil lion, and from foreign businesses

to EUR 1.25 million), the overall performance remains very limited. | n
comparison, Fraunhofer -Gesellschaft in Germany (67 institutes and research
units) generates EUR 1.8 billion from contract research annually ! ie. on
average, EUR 26.87 million per one unit per year (EUR 9.6 million in revenues
from industry). According to Technopolis Group and Ernst and Young (2014),

Open access R&D infrastructures (OACs) are likely to face a sharper increase in
expenses than revenues a t least until 2020 and will not have enough funds to

' About 70 % of total contract research comes from industry and publicly financed
research projects, the remaining 30 % being provided by federal and state
governments. Industrial revenue s reached EUR 641 million in 2015, i.e. approx imately
EUR 9.6 million per unit (Fraunhofer -Gesellschaft (2016) ).



reinvest in research infrastructures (RI) (about EUR 118 million will be needed
to keep them up to date)

Most contract R&D is performed in technological sciences. Information and
communications technol ogy (ICT) companies demonstrate a high level of
collaboration with universities and other research organisations. However, a lot

of this cooperation is in the field of higher education rather than R&D. Other
fields receive significantly less attention from businesses.

According to some surveyed businesses, the main drivers of cooperation are: a)
less costly services; b) faster services; c) more support from government
agencies if projects are implemented together with research and HEIs (MOSTA

and LPK, 2014 ). Five key barriers to cooperation are:

1 Mismatch between supply and demand of public R&D services and knowledge
(due to limited business absorptive capacities, public R&D system being too
focused on basic science, and a lack of international -level R&D res ults);

1 Information asymmetry and limited access to public Rls, bureaucratic and
complicated procedures applied by public RIs, and a lack of flexibility and

motivation. Mo s t R projects are dominated
and are too weakly linked to a wider partnership (industrial, societal)
strategy.

i1 Unfavourable researcher career rules, internal institutional policies and other
career and funding conditions, such as: over -dependence on academic
publications, high teaching load, etc.;

1 Lack of professional technology transfer services and active approach when
working with business (both local and foreign);

i1 Insufficient human capital in R& and poor work (salary) conditions,
especially for young researchers. Not only has delivering R&D servi ces to
business become a challenge, but it is also a bottleneck for achieving any
mid -term and long -term R&l goals.

1.2 Demand for technological services from business sector

Data on business absorptive capacities show limited capacities to absorb public

R&D k nowledge or investments without simultaneously dealing with capacity
building. According to the European Commission (2016a), Lithuania rates as the
seventh lowest of the 141 countries analysed, regarding overall knowledge
absorption in 2015.

6 Pur e 6innev&tdn is pursued by firms in those industries or market niches

where there are more technological opportunities, the knowledge base is more

closely linked to natural or engineering sciences, and the returns from private
investment can be appropriated, at least partially. In Lithuania, this is only the

case in a small number of niche industries. Several small high -tech sectors are
shooting up from the research base, namely biopharmaceuticals, ICT and
photonic technologies. However, these sectors are sma Il and fragmented.
Furthermore, most of business R&D investments are made by SMEs, i n contrast
to some other peers (e.g. Hungary) where a small number of relatively big

by



performers create the majority of business expenditure on research and
development (BERD) and companies are better linked to the global value
chains. Both aspects point to the lack of critical mass to produce high impact
innovations and /or innovations new to the market.

In other industries, firms invest much less in research and focus more on
development, or innovate either by acquiring new technology produced by

others, modifying products or using industrial design. Nevertheless, there is

potential in these more traditional fields, such as the food sector, energy,

transport, etc., asrefe cted by Lithuaniads Smart speciali
emerging success stories |ike the 6BOD Groupd o

In 2014, Lithuania defined its Smart specialisation strategy based on its

national strengths. The strategy identifies 20 priorities 2 which a re grouped into

six priority areas. Data from the fi-busitesscal | f
projectsd funding joint R&D projects suggests t

1 Most good -qual ity applications wer e submitted by
60Transport and I CT @ductom doroce§sis wmatepats and
technologiesd.-glihki tpyoomppticati ons wer e in t

creative societyd priority area.

1 The lowest demand for cooperation (as per share of total number of

applications wi th a s ci e n agoeinngvaiont amee fopd wa s i
technologiesd and OEnergy and sustainable en
demand was in the oélnclusive and creative sof
priority areas. These results should be considered with caution because some

ofpat ner shi ps may be O6formald in order to scor ¢

the project selection process.

1.3 Policy framework and proposed changes

Large investments made previously in public Rls (EUR 364 million, excluding
investments in clusters) were necessary considering the poor condition of the
research base. However, in itself, investment in RI did not improve firm
competitiveness, and now a lot relies on how effectively it will be used. Despite

improving the public science base, these investments also contr ibuted to RI
fragmentation, due to the poor coordination of activities (OECD, 2016). The

policy mix for 2014 -2020 was expected to be more focused on exploiting the

RIs created for economic R&D results, thereby strengthening industry -research
collaboration.  To achieve this, innovation culture and skills in the Lithuanian
universities and institutes were urgently required.

On the positive side, compared to the policy mix of 2007 -2013, the current one

pays greater attention to encouraging cooperation between science and
business. At least fivenpovVatiyonnsouamemssd, (&J
business projects6 (Ministry of Education and

N O

2 Ppriorities and their implementation Action Plans in English are available here:

http://www.sumani2020.It/en/
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http://www.sumani2020.lt/en/

science projectséo (Ministry of Economy), 6Dev
resear chers in knowledge -i nt ensi ve firmso and 6l noclust e
investments for cooperation. Indirect investments are made in innovation

promotion services, matchmaking (Inogeb LT) and development of technology

transfer centres.  The policy mix also pr ovides a larger variety of instruments

and is better balanced in terms of addressing innovator types, the innovation

cycle covered, innovation supply -and-demand side instruments (including a
pre -commercial procurement measure), and measures aimed at R&l -based
foreign direct investment (FDI). Nevertheless, current policy framework still has

several flaws:

i High fragmentation of documents, public agencies, research and HEls, etc.,
also leading to over  -regulation.

i High fragmentation of R&D infrastructures and t heir different types (valleys,
open access centres, competence centres, technology transfer centres,
innovation centres, etc.), information asymmetry regarding available R&D
services, and lack of effective knowledge and technology transfer
programmes.

1 Lack of cooperation in designing instruments, which does not allow for the
creation of synergies.

i1 Slow implementation of funding instruments from the 2014 -2020 operational
period.
i1 Specific gaps in the policy mix concerning joint industry -research projects

which may discourage institutions from participating, rendering funds
devoted to intersectoral cooperation obsolete

1 Overcomplicated European Structural and Investment Funds ( ESIF)
regulations and rules (EU and national) leading to a lack of easy -access and
easy -to-manage instruments.

In response to the above, previous studies of the Lithuanian innovation system
proposed the following:
1 Research and HEIs should be encouraged to pursue more active technology

transfer activities and to open technology transfer institutions.

1 The system of research careers should be modified so that commercialisation
of R&D results would have a more positive impact on the career
advancement of resea  rchers.

i1 Investment in developing RIs should be limited to cases where it is clearly
shown that such improvements would be beneficial for the business sector.

i Strengthening management capacities in research and HEIs so that they
provide better conditions fo r intersectoral cooperation.

9 Priority should be given to those R&D projects which include industry -
research cooperation, and financing intensity should be lower than 100 %.

1 The network of innovation -support institutions should be optimised;
developing RIs or technology/competence centres should be more clearly

11



Il inked t o t he clusterséo projects and soft
collaboration and capacity building.

Recent key changes to the regulatory framework include: a) revisions of the

Law on Research and Studies (2016) ; b) the Lithuanian Science and
Innovation Policy Reform Guidelines, proposed by the President of Lithuania
(2016) which focus on reforming R&I governance (c oordination and funding)

and consolidating the public network of RIs and HEIs; and c) a process for
optimising the network of public research and HEls initiated by the
Lithuanian Government. Currently, the stated ambition is that up to five

universities wi Il remain.

12



2 INNOVATION -ORIENTED FDI

General trends

Lithuaniads main competitors in terms of
the Baltic Sea Region and Central and Eastern Europe. Compared to regional
competitors, Lithuania is a modest performer in th is respect. Furthermore, FDI

investments are of a comparatively lower quality, and have not served as a
catalyst for Lithuanian sectors to improve their position in the global value
chains (GVC). Lithuaniads position in tthe

and the country shows | ow & (G@wtkivmwad Fplasr t i ci pat

amongst the lowest in the group of countries of reference (see Chapter 2.1). As

regards greenfield projects attracted per million population, Lithuania was one

of the leading performers in the Baltic Sea Region (2011 -2015). However, the
size of value per greenfield investment for 2012 -2015 was low, even though
2011 saw a large amount of inward FDI. Compared to all Lithuanian companies,

on average, foreign -affiliated enterprises established in Lithuania create more
jobs, have a higher turnover, invest more per person employed, create more

value added at factor cost, and are more productive. However, compared to
competitor countries, they do not perform particularly well. This is especially
true for turnover per enterprise and value added at factor cost per enterprise.

In the period 2010 -2015, the majority of FDI (in terms of employment) went

into knowledge -intensive services sector (KIS), or more specifically T shared
services se ctor (SSC) 1 making Lithuania a regional hub for exported SSC
services. The number of shared services centres increased over time, totalling

45 during 2010 -2016 (with 7115 jobs planned). However, this may become a
risk in the longer term since labour costs are expected to rise significantly in
Lithuania. Meanwhile, FDI in the medium -high technology sector is increasing,
although its share is over five times smaller than that in KIS. A worr ying trend
is the lowest and declining FDI in the high -technology sector. The highest share

of FDI is in financial services (except insurance and pension funding), real

estate activities, and the manufacture of coke and refined petroleum products,

chemical s and (bio)pharmaceuticals.

Vilnius attracts more than half of the FDI projects, followed by Kaunas (15 %)
and Klaipg d 49 %).

Lithuaniads performance

Although Lithuania only attracts a small number of R&D projects, FDI is
considerably higher in the area of design, development and training (DDT),
making Lithuania one of the top performers in the region. The majority of DDT

projects are implemented in ICT. With nine FDI projects in R&D over 2010 -
2016, Lithuania is above Latvia and Estonia, but well below mo st other
competitor countries, and the share of R&D projects in the total FDI portfolio is

3 This indicator corresponds to the value added of inputs that were imported in order to
produce inte rmediate or final goods/services to be exported.

13



small. According to Create Lithuania (2016), in the period 2010 -2014, the
number of R&D projects per million population was 0.7 in Lithuania compared to

34.3 in Irel and, which is among the top performers in this respect. During the

same period, the share of R&D -based FDI projects was 2 % in Lithuania
compared to 20 % in Ireland. Nonetheless, the number of R&D projects
attracted by Invest Lithuania tripled from 2013 to 2015 (from one to three
projects per year).

There are positive trends in terms of emerging
gaming, cyber security and fintech, while s uccess stories in the life
sciences/biotech sector were more evident a few years ago.

Drivers and barriers

According to investors, the availability of a highly skilled workforce is the main

motive for choosing Lithuania as the location for investment, whilst also being a

key emerging barrier. Other drivers mentioned by investors include bus iness
environment and regulation, domestic market potential, and infrastructure and

logistics. Lower costs seem to play a smaller role than might be expected (MCJ
Lemagnen Associates analysis based on Financial Times fDi Markets database).
However, this ma y be also understated as data is only available for public
announcements. Nonetheless, there are indications that Lithuania is losing the
advantage of being a low  -cost country.

Given the regulatory environment, restrictiveness for FDI is not high in
Lithuania, and is found primarily in specific sectors only (e.g. air transport).
Despite this, the regulatory environment has several structural flaws:

1 Relatively high level of labour taxation;

1 Too rigid regulation of labour relations ( 121 out of 138 according to the
World Economic Forum (WEF), 2016) ;

i High administrative/regulatory burden ( 92" out of 138)

In addition to regulation -related barriers, skills mismatch and diminishing

availability of a skilled workforce (especially in regions other than Vilnius) play

an important role. Lithuania fails to both retain and attract talent. According to

the World Competitiveness Index, it ranks only 106 ™ in retaining talent, while
the abil ity to attract talent is even worse (111 ™ place) (WEF, 2016). The
potential shortage of human resources in important fields such as ICT or
engineering may force investors to choose other countries.

Finally, all critical issues in the R&l area, such as la ck of coordination, poor
working conditions for young researchers leading to a lack of human resources

to deliver R&D services, or lack of open access to RIs, are relevant. Combined

with the inadequate availability of a workforce, they could further hinder
attracting innovation  -oriented FDI, especially R&D projects. Create Lithuania
(2016) shows that investors already lack availability of and accessibility to RIs.

Other than that, additional improvements such as better air traffic connectivity
between Vilni us and major cities and better economic diplomacy are also
advocated.

14



FDI policy and reform proposals

Invest Lithuania is the main institution for facilitating active FDI. Its strategy for

2016 -2020 sets targets for 2020, among them: 182 FDI projects in hi gh- or
medium -value -added sectors, and at least 43 R&D -based FDI projects. This
strategy identifies specific target sectors: manufacturing (electronics, metal
manufacturing, industrial equipment, consumer products); life sciences

(medical and industrial bi  otechnology); and services (shared service centres,

technical support centres, design, development and testing T including IT
development 1 and data centres). To some extent, they overlap with the
countryds Smart specialisation priorities.

To attract inno vation -intensive FDI, three European Structural and Investment
Funds (ESIF) funded instruments have been launched: SmartParkas LT (EUR
13m) funds infrastructure for free economic zones; Smartinvest LT (EUR 5.8m)

funds active facilitation of FDI; and Smarti nvest LT+ (EUR 43.4m) funds FDI in
R&D activities, Rl and organisational innovations. Nonetheless, to date, the

quality of the project pipeline for Smartinvest LT+ has been poor and the

majority of the applications were rejected. In addition, Lithuania pro vides
corporate profit tax incentives for R&D. In the case of investment projects, a
reduction of up to 50 % in corporate profit tax is available. Start -up visa was

introduced in 2017.

Recent years have witnessed the advocated reforms needed to increase

Lit huani abds attractiveness t o foreign investor

innovation orientation in particular. This includes reform guidelines put forward

by Invest Lithuania (2016b), and a study by Create Lithuania (2016), etc.
Recent Science and innovatio  n policy guidelines (2016) also focus on attracting
foreign investment.

The main reforms proposed by previous studies include: a) restructuring

education systems to ensure that the demand for skills is satisfied; b)
introducing measures to retain and attra ct talent; c¢) increasing the availability

and accessibility of RIs; d) strengthening institutional cooperation and
increasing institutions6 efficiency; e) i
and f) making the business environment more friendly through improved
regulation (labour tax system, regulation of labour relations, etc.).

15



1 COOPERATION BETWEEN PUBLIC SCIENCE BASE AND
BUSINESS

1.1 Overview of the existing evidence on business -science co -
operation

1.1.1 Mapping key institutional actors

In Lithuania, the R& D effort is predominantly ensured by the public sector,
represented by 14 state universities and 13 research institutes as well as other
public research organisations (PROs) created and/or managed by them. The

quality of public R&D varies greatly *. Although there are islands of excellence,
overall Lithuania is lagging behind (22 " in the EU with respect to percentage of
publications in the top 10 % most -cited publications). International
collaboration in publishing and international publication are also lower than the

EU-28 average (24 ™ in the EU in both cases). This means that either

publication, especially in top -quality journals, is not incentivised, or there are

serious issues with the quality of human resources as a consequence of limited

funding and lack of scie nce internationalisation policies ( Paliokaitaq, Kr & mi
Stamenov, 2016). At the same time, public R&D commercialisation and

systemic collaboration have faced serious problems (reflections of path -
dependency): over -dependence on basic science, outdated pub lic R&D base and

unattractive research careers, confrontation between high - and low -tech

industries, lack of social capital and network failures, weak innovation diffusion
system, and low motivation to learn (Visionary Analytics, 2015).

Since 2007, substan tial policy focus was on upgrading public R&D
infrastructures (RIs), which led to creation of the concept of science, studies

and business valleys (further on i valleys ) and development of open access
centres (OAC)°.

* For a detailed overview of R&D quality in different R&D fields in Lithuania please see
hyperlinks: a) Evaluation of the nation al research potential for the national smart
specialisation process, based on quantitative data (2013); b) Research Assessment

Exercise including panels of international experts (2014 -2015): a summary and

thematic reports . For more on the roles and quality of various institutions, see OECD

(2016), chapter 4. 2. 6Hi gher education institutions and

( p. 89) Incubatads, s6ience and technology par ks( STPs) and networksoé (p.
5 Although regulation on open access infrastructure adopted in 2016 no longer uses the

concept of 6open acces semglog: this éedn, as it was ssedrfe the r t
majority of the period analysed and is still being us ed in various public information
sources .
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Figure 1: Mapping valleys and open access centres by their R&D specialisation

Marine Valley “Santaka” Valley
- Marine environment - Chemical industry
— Marine technologies - Mechatronics
- Informafion and communication

technology “Santara” Valley

= Energy - Biotechnology

- Innovative medicine technologies,
molecular medicine. and
biopharmacy

— Ecosystems and sustainable
development

= Informatfion and communication

technology

“Nemunas” Valley

- Development of safe and
competifive technologies for
growing ond keeping the plants
and animals

- Plant and animal genetics,
biotechnology. selection

— Assurance of food quality and
safety

- Development of modemn
technologies and new products

- Biomass for energy and renewable
energy resources, sustaingble
environment

- Biotechnology

“Sauletekis” Valley

- Lasers and light technologies

— Materials science and nanotechnologies
- Semiconductor physics. electronics and
organic electronics

Civil engineering

Notes: PRO 1 public research organisation, OAC i open access centre, STP 1 science and
technology park.
Source: MITA (2016b), publicly available information on valleys

The main idea behind valleys and OACs was the development of Rls which
would enable the public research system by providing services to external users

both from the public and private se ctors. In parallel, several other types of
institutions were developed to promote cooperation: clusters , science and
technology parks , technology transfer and/or innovation centres

(managed by universities), etc. An interpretation of the roles of these
institutions is provided in the Annex 6.

Table 13 in Annex 4 provides data on 2007 -2013 ESIFs invested in the

OACs/clusters, and structures OACs according to their size, income from

business, related clusters and number of employees (so as to provide an

estimate of the current Oworkforced oTablea Heln suppl y
the same Annex provides detailed mapping of existing industrially relevant labs

and services structured by Smart specialisation priorities and types of

organisations. Data in these tables show that previous European Regional

Development Fund (ERDF) investments into RIs were quite fragmented in terms

of R&D fields and competences . As a consequence, the OACs network is also

fragmented, and many OACs are very small and lacking critical mass (some
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with only a couple of employees which points to a clear lack of human potential
to exploit created RIs).

In 2015, OACs employed a total nu mber of 870 employees, of whom 622 were
researchers. The main OACs in terms of human resource capacity were: the
National Open Access Scientific Research Centre for Future Energy Technologies

(181 employees, of whom 133 are researchers), the Centre for the Advanced
Pharmaceutical and Health Technologies (111 and 79), the Centre for
Innovative Medicine (89 and 66), and the Research Centre for Animal Nutrition,

Health, Biotechnologies and Food, and the Centre for the Material of Animal
Origin Quality (jointly 89 and 71). The least number of people were employed in
Open Access Centre of Prototype formation and integration (1 and 0), Open
Access Center of Processing Technologies I BALTFAB (2 and 0) and Joint Open
Access Center (2and 1)  °.

The average number of  employees per OAC is 48.5, and the average number of

researchers 1 29.3, with medians being 21.5 and 17, respectively. Only 7 OACs

have more than 50 employees. In comparison, in Estonia, the Competence

Center of Food and Fermentation Technologies employs 5 5 people ’. In 2015,

Fraunhofer -Ges el | schaftds 67 institutes ando084&r esear
people (i.e. on average 359 people per single unit) 8

The main technology fields covered by the valleys and OACs are depicted by

Figure 1 above. There is no clea  r classification of OACs according to technology

areas. Some of the OACs are very broad thematically (e.g. National Innovation

and Entrepreneurship Centre), while others concentrate on very narrow fields

(e.g. Open Access Centre for Modeling of Fruit and V egetables Processing
Technologies).

A country of Lithuani abs si zoustetsa,swhieh islyatr ge nun
another indication of high fragmentation (see Chapter 1.3.1 for a more detailed

discussion on this). The concept of the development of Lithuania n clusters 2014

sees <clusters as fian accumul ation of compani e:
institutions and other entities which operates on the principle of partnership and

whose members acting in different interrelated areas of economic activity and

initi atives seek to improve economic performance and increase its
effectivenesso. According to the concept of de\
must include at least five independent companies. Specifics for research and

HEIs are not listed  °.

Note: Data on Vilnius University Physical Sciences and Technologies Research Center,

Vilnius University Laser Research Centre Facility ¢
Conversion and Chemical Coatings, and the National Innovation and Entrepreneurship

Centre were not available.

Information on the Centre of Food and Fermentation Technologies is available here:

http://tftak.eu/about_us/

Fraunhofer -Gesellschaft (2016)

fi Suctures or organised groups of indep endent parties (such as innovative start -ups,

small, medium and large enterprises, as well as research and knowledge dissemination
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According to  MITA (2016a), in 2016, there were 53 clusters (although one of
them had started bankruptcy processes) 19 Some of them are still at the
embryonic stage or are represented only by groups of enterprises whose

collaboration was sparked by the desire to take adv antage of the EU Structural
Funds. Only a quarter of the clusters identified are formed naturally, by
developing new products or services through long -term co -operation and

seeking to gain a bigger market share, thus enhancing the overall competitivity
of the cluster enterprises.

MITA also states that there are only a few clusters operating " successfully:
Photovoltaic Technology Cluster, Alliance of Baltic Beverag e Industry (ABBI),
Laser and Light Science and Technology Association, and Modern Housing
Development Cluster. Other sectors with the potential to form the clusters in
Lithuania include:  wood processing and furniture manufacturing; machinery and
devices, m etal processing industry; food industry; textile and clothing;
chemistry industry; laser and their component manufacturing industry;
information and communication technologies; biotechnology industry; creative

industry; wellness and well -being indosdriyndostries.

MITA (2016a) indicated that all clusters are carrying out R&D activities, but

these are of limited scope as they lack financial resources. More precise data on

the scope or areas of R& D activities is not available. At the same time, there is

a lack of information on infrastructure available in clusters. The main source of
available information is a list of research infrastructure projects that were
supported through the ESIF in 2007 -201 3. This includes 11 clusters which
developed research infrastructure in the following areas: a) ICT (e -services,
anti -piracy, banking); b) photovoltaic technology; c) food; d) biomedicine
(orthopaedics, rehabilitation, stem cells, odontology); e) creative industries and
cinema; f) lasers; and g) engineering (see Annex 4 for more detailed
information).

Despite the emergence of a significant number of clusters, Lithuania ranks only

97™ out of 138 countries with respect to the state of cluster development

(World Economic Forum, 2016). A study on clusters (Knowledge Economy

Forum, 2012) showed that they primarily emerged in services (including

information technologies), the chemical industry and food and beverage

sectors, centred either in the most populous lo cations (Vilnius, Kaunas,

Kl ai pgda, etc.) or t hose wi t h specific Str o

organisations, non -for -profit organisations and other related economic actors) designed
to stimulate innovative activity thro ugh promotion, sharing of facilities and exchange of
knowledge and expertise and by contributing effectively to knowledge transfer,
networking, information dissemination and collaboration among the undertakings and
other organisations in the cluster. o

10 A list of Lithuanian clusters is available here: http://www.klaster.lt/en/clusters

1 For example, in the context of the Incluster instrument, the main expected results are:
a) new members attracted to supp orted clusters; and b) prototypes/concepts of
products, processes or services created in supported clusters. This indicates a willingness
to increase the size of existing clusters and encourage them to carry out innovative
activities.
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Druskininkai). Existing clusters are small (most less than 10 companies) and

depend on external funding, including funds from the EU. In almost all cases,

thecl uster membersdé investment into clust¥er acti
Among the clusters, 84 % indicated they had experienced an increased

turnover and 83 % agreed that their exports were also higher than at the start

of the cluster (Knowledge Economy Forum, 2012). However, it is not clear how

much of the increase can be attributed to clustering itself.

MITA s taking an active role in the clusterisation process as a facilitator/coach.

In addition, eight  science and technology parks and an increasing number of
technology transfer and innovation centres , such as National Innovation
and Entrepreneurship  Centre at Kaunas University of Technology (KTU), provide

commercialisation services. They include ¢ ontracted research and equipment

rental; transfer of technology solutions for business; intellectual property
management; sc ience entrepreneurship and search for funding sources; and
consultation. In 2012, Demola was established in Vilnius, and currently has 30

annual projects with 150 students. Importantly, partners have licensed 40 % of
project outputs. The main platform for finding and ordering relevant R&D
services from PROs is the online eScience Gateway 2 managed by MITA. This
website provides access to more than 2500 different R&D services, but it is
somewhat underdeveloped. For example, less than a fifth of listed R&D ser vices
are assigned to a particular industry sector, and less than a third of listed R&D

services are assigned to a specific science field. Therefore, it is not easy for

private companies to identify services relevant to developing their product or

technolo gy.

To conclude:

1 From 2007 -2015, Lithuania upgraded its public, semi -public (clusters) and
private R&D infrastructure. A network of public R&D laboratories was created
referred to as open access centres and managed by HElIs. Currently,
exploiting these R& D resources remains a challenge.

1 A lack of coordination has led to fragmented development of institutions
responsible for co -operation between science and business. As a result,
various institutions (for example, science and technology parks, technology
transfer centres, open access centres, MITA, Lithuanian Innovation Centre,
and so on) play (or at least should play, according to the definition of their
operations) a similar role. All of these institutions compete for funding which
is allocated to them as "t hin |l ayer o0, making it i mpos:
professional services to attract qualified professionals. It is therefore
necessary to reduce fragmentation, clarify operations and ensure better
coordination (Visionary Analytics, 2014).

12 The eScience Gatewa y can be accessed here:  https:/www.e _-mokslovartai.lt/welcome
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1.1.2 Current state and  trends in business -science co -operation
General data on co - operation

Reference to the general statistics on R&D funded by the business enterprise

sector and performed in the higher education sector (higher education sector
expenditure on research and devel opment (HERD) as % of GDP) gives an
impression that industry ~ -research co -operation is well developed in Lithuania. It

is also above the EU -28 average, which remains constant at 0.03 % of GDP. In
absolute numbers, over the period 2007 -2015, it fluctuated be  tween EUR 17.9
million (2010) and EUR 30.3 million (2013).

Figure 2: HERD and GOVERD financed by business enterprise sector as percentage of GDP (average for

2011 -2015)
0.12
0.1 +—
0.08
0.06 + GOVERD
0.04 - m HERD
o I i B
o - i i ‘ i i ‘ || .
Germany Lithuania Finland EU28 Latvia Estonia Poland Czech
Rep.
Note: EU -28 and German data were calculated for 2011 -2014, d ata for 2015 is not available.

Source: Eurostat

Given the relative amount of R&D funded by business and performed in the

hi gher educati on s gesdlt®are similaritd thoseaohGeanars and
better than competitors in Central and Eastern Europe (CEE) and even in the

Nordic countries. Although R&D performed in the government sector
(government intramural expenditure on research and development (GOVERD )
as % of GDP) is lower than in some other countries, the total HERD and
GOVERD funded by business is only behind Germany.

With reference to other data on science -business co -operation, it is difficult to

explain how such a high number is obtained (Paliok aitQe, Krgminas & St al
2016) **. Furthermore, contrary to expectations, given the amount of HERD

funded by business, in terms of private -public co -publications per million

population, Lithuania even lags behind its neighbouring countries. In 2014,

there were 1.7 private -public co -publications per million population in Lithuania,

while in the EU -28 on average it was 33.88, in Estonia i 6.84,inPoland i 3.66,

and in the Czech Republic i 13.79 (JRC data). The low number of public -private
co-publications ind icates that even if businesses fund R&D performed in the

academia, such co -operation does not lead to a high level of research outputs.

13 This may also be illustrated by looking at absolute amounts of funds provided by the business
enterprise sector to HEIs. In 2015, the tota | was 025.02 million in Lithua
million in Poland. Given the differences in the size of economy of the two countries, there is
reasonable doubt about the situation in Lithuania as described by the data. There is also is a
mismatch with officia | contract R&D figures i.e. G4 million in 20
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Figure 3: Contract research carried out by research institutes and HEIls and ordered by busines s, by science
field (EUR thousands)
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Notes: the data only reflects those cases where experts from the Research Council of Lithuania
(LMT) accepted that the contracted services were R&D. Data does not include research
carried out by university hospitals, s ince it was separately assessed only in 2012 -2014.
Source: LMT (2012, 2015)

According to the innovation survey, innovative enterprises which co -operated
with universities or other HEIls totalled only 2.4 % of all enterprises, and the
share of innovative ent  erprises which co -operated with the government, public

or private research institutes was 1.4 % of all enterprises (Statistics Lithuania,
2016). Compared to 2012, both these indicators fell from 3.6 % and 1.9 %,
respectively. The ICT sector has the highest share of innovative enterprises co -
operating with HEls (22.9 % of innovative enterprises are co -operating),
followed by mining and quarrying (10.7 %). This is a good result, even in the
context of the CEE and the Baltic Sea Region countries. Only Finland has a
higher share of innovative ICT enterprises which co -operate with HEIs. No
sectors stand out regarding co -operation with government, public or private
research institutes, but the leaders are financial and insurance activities

(124 % of innovative en terprises are co -operating) and water supply,

sewerage, waste management and remediation activities (9.4 %). Compared to
other CEE and Baltic Sea Region countries, Lithuania is below the majority. It
must be noted that there are many data gaps for specific sectors depending on

country -years; hence, comparisons across countries should be made with
caution.

Given the actual amounts for contract R&D, current co -operation between
enterprises and research and HEls is low. Data on contract R&D also seems to

contr adict data on HERD funded by the business enterprise sector, as the
numbers for 2012 -2014 do not even reach EUR 6 million per year for all the
science fields taken together. The data also shows that the amount of contract

R&D is volatile 1 sharp annual inc reases or decreases are possible, as can be
seen for technology sciences.
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Data for 2009 -2014 shows that by 2014 the total amount spent by business on

contract R&D fell from EUR 7.3 million to EUR 4.1 million. These changes are

mainly due to a decline in th e purchase of contract research in technology
sciences, which is also the main field of science where research is contracted.

Such a decline might be related to the end of Operational Programme 2007 -
2013. This would signify that a significant share of cont ract research is
only carried out when funded from external sources . However, additional
evidence to support this claim is needed as data for the following years is not

available, and there is high volatility in the amount of contract research.

Institution -level data

The main performers of contract research are Kaunas University of
Technology (KTU), Vilnius University (VU), Centre for Physical Sciences and
Technology (FTMC) *, and Vilnius Gediminas Technical University (VGTU), which
together account for 63.2 % of the total contract research carried out in 2012 -
2014.

Centralisation of contract R&D depends heavily on specific science fields . In
humanities, the main organisations performing
University (KU), Lithuanian Academy o f Music and Theatre (LMTA) and

Lithuanian Language Institute (LKI) (70.3 %), while in social sciences, the top

three performers are VU (together with its Business School), Lithuanian

Institute of Agrarian Economics (LAEI) and Lithuanian Social Research Cen tre -

LSTC (75.9 %). Physical sciences are even more concentrated i VU and FTMC

perform 87.2 % of total contract research. In agricultural sciences, 99.5 % of

contract research is carried out by the Lithuanian Research Centre for
Agriculture and Forestry ( LAMMC), Lithuanian University of Health Sciences
(LSMU) and Aleksandras Stulginskis University (ASU). In biomedicine, 76.95 %
of contract research is done by LSMU, Nature Research Centre (GTC) and VU.

Finally, in technology sciences, KTU, VGTU and FTMC car ry out 80.7 % of
contract research. In addition, it is worth mentioning that university hospitals

also carry out contract research: LSMU hospital conducted research for EUR

0.81 million and VU hospitals for EUR 0.07 million 5

Income from business for OACs has been increasing since 2013, which is
normal since the last OAC project was only finalised in 2015. Most of the

income comes from Lithuanian enterprises as the majority of OACs focus on

working with local business; 14 OACs each received income of less t han EUR
5000 from foreign enterprises.

The National Innovation and Entrepreneurship Centre (KTU) is a leader with

respect to income from enterprises in Lithuania. It attracted 46 % of total OAC
income from Lithuanian enterprises, followed by the National O pen Access
4 The largest R&D institute in Lithuania, established in 2010 by merging three state

institutes: the Institute of Physics, the Semiconductor Physics Institute and the
Institute of Chemistry.
5 |t should be noted that VU hospitals did carry out more contract research for business
than this number implies  , but did not submit full documents for evaluation by the LMT.
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Scientific Research Centre for Future Energy Technologies (22 %). The latter
OAC and Vilnius University Joint Life Science Centre are also leaders in
attracting income from foreign companies, together attracting 45 % of total
OAC income from suc h sources. While some OACs provide services relevant to
several fields, others mainly concentrate on specific areas. As regards the

latter, OACs which provide services related to engineering and energy, and
biological and medical sciences are the most attr active to Lithuanian companies.

In comparison, Fraunhofer - Gesellschaft in Germany (67 institutes and research
units) generates EUR 1.8 billion from contract research annually ® On average,
that makes EUR 26.87 million per unit per year (EUR 9.6 million in revenue
from industry).

Figure 4: Contract R&D ordered by business and carried out by research institutes and HEIs, by performing
organisation, 2012 -2014 (EUR thousands)
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Notes: data only reflects cases where LMT experts accepted that contracted services were R&D
and supporting evidence was provided for their evaluation. Value for VU includes VU
Business School. Data includes contract R&D carried out by university hospitals (LSMU and
VU). Source: LMT (2015)

16 About 70 % of total contract research comes from industry and from publicly financed
research projects, the remaining 30 % being provided by federal and state

governments. Industrial revenue reached EUR 641 million in 2015, i.e. approx imately
EUR 9.6 million perunit (Fraunhofer -Gesellschaft (2016) ).
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According to the Technopolis Group and Ernst and Young (2014), OACs are
likely to face a sharper increase in expenses than in revenues at least until
2020, even though income from international programmes and external sources
should in crease from EUR 8.92 million to EUR 19.32 million over the period
2014 -2020. This also means that OACs will not have enough funds to reinvest

in research infrastructure to keep it up to date. According to the same study,
these RIs are expected to incur hea vy upgrading and maintenance costs in the

national budget i they will require an additional ~ EUR 118 million for the
upgrading of outdated equipment by 2020.
To conclude, recent trends do not give a positive outlook on industry -research

collaboration. Th ere has not been much improvement over time as regards
industry -research co -operation in Lithuania, and there are indications that this
depends on the availability of EU funds for research and innovation. Although
HERD funded by the business enterprise sec tor is comparable to that of
Germany as a percentage of GDP, this does not correlate well with other
indicators.

Although it was expected that the development of valleys and open access

centres would encourage collaboration, many of these projects began | ater than
expected. After the end of 2007 -2013 financing period, the volume of contract
research declined and remains low even though some science fields (e.g.
technology sciences) and economy sectors (e.g. ICT) show a greater
receptiveness for collaborati  on.

It should also be noted that different sectors demonstrate very different results.

As data on contract research shows, most contract R&D is done in the
technological sciences. ICT sector companies demonstrate high collaboration

with universities and o  ther research organisations, although a lot of such co -
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operation is in the field of higher education and not R&D. Other fields receive
significantly less attention from businesses.

1.1.3 Barriers to and drivers for co -operation

Although there has been little res earch into the drivers  of business -science co -
operation in Lithuania, apparently this does include the formal criteria for ESIF
investments. According to some businesses surveyed, the main drivers of
cooperation are: a) the lower price of services; b) fast er services; c) greater
support by government agencies if projects are implemented together with

research and HEIs (MOSTA & LPK, 2014 ).

Five key barriers for co -operation are discussed below based on a variety of
studies. First, there is a mismatch between business needs and research

done in the public R&D organisations . On the one hand, this is induced by

the nature of current R&D demand from business (or rather lack of it) and its

short -term orientation, as discussed in Chapter 2.2. On the other hand, the re
has been a lot of public discussion about the lack of R&D quality (e.g. in the
case of social sciences) and the fact that the public science system (including its
regulation) is  too focused on basic research . Both business and academia
agree that finding a common goal is important for successful co -operation
(MOSTA & LPK, 2014) . Nonetheless, given that researchers and companies
perceive research results differently (Visionary Analytics, 2017), this may be

pro blematic, especially when experienced researchers are working with
inexperienced SMEs (survey of participants in the innovation vouchers
instrument, 2016) . Vi sionary Analytics (2017)
probl emso is the f ac tbeingabletd immovenbusinéss s t-scianse
cooperation in Lithuania (see figure below). According to the respondents from

research and HEIls, a different understanding of the intended project results

between science and business is another notable barrier.

Figure 6: Factors that could encourage business -scienceco-oper ation (researcherso6 opini
I
Interesting problems for applied research 9% 9% 8%
Reviewed criteria for researcher career and 139 -
salary (more weight given to work with business) 9% % 7%
Good access to equipment 16% % 3%
Larger teams / better supply o
of young researchers 21% 1% 48%

1
More attention from management and

9% .
better support from administration 19% 16% 65%

1
Professional research management
7

and marketing services in HEIs 20% 15% 5%
(offering services to business) g
Lower teaching load 32% 14% 54%
1
| , Fundamental
" impact

No
legend  impgct ! 2 3 4

Source: Visionary Analytics (2017); N=149 selected researchers who provided contract R&D
services
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Secondly, studies have concluded that th e public R&D infrastructure available in
Lithuania is not suitable for business needs 7 and/or access to it is not
consumer friendly. At the moment, the potential of R&D infrastructure is very
fragmented and scattered between the universities, institutes, ¢ lusters, and
science and technology parks. About 30 % of manufacturing companies
surveyed lack prototype testing and pilot manufacturing services (Visionary
Analytics, 2014). Nevertheless, public infrastructure covering all technology

sectors, and/or all S  mart specialisation priorities, and all technology readiness
levels is not justified in a small country like Lithuania. Therefore, more
important related barriers are that (Visionary Analytics, 2014):

1 Companies do not have access to the infrastructure and /or they do not know
what infrastructure and under what conditions is available for use;

1 Complicated procedures applied by public infrastructures, bureaucracy, long
execution periods, lack of flexibility and responsibility were confirmed by
several firms s urveyed.

Thirdly, there is a substantial factor limiting public -sector researche
collaboration with companies. This includes the researcher's career rules ,
internal institutional policies and other research career and funding

conditions, such as over -dependence on academic publications, high teaching
load (compared to research), and little attention to economic R&D results in

institutional policies and reseacherbsurvayéd contr a
(see Figure 6) 77 % agreed that better researcher career and funding criteria

would have a significant impact on improving business -science co -operation.

The current system does not sufficiently encourage public -sector researchers to

focus 0 n commercialising R&D results or provide R&D services for business 18

Studies (e.g. Visionary Analytics, 2014) have suggested necessary changes,
such as:

T Researchersdéd contracts should be adjusted to
business community. The employment contract should also specify the
allocation of time between teaching and R&D as well as remuneration options
in case of successfully applied R&D or R&D commercialisation.

1 The researcher should be able to choose between two career directions:
tea ching and performing R&D (with a small number of lecturing hours). The
researchersdé career rules and performance
t

eq
adapt them o different types of researcherséd

r
r

71t should be noted, however, that at the time of many studies (i.e. 2012 -2014) not all
open access centres had been launched, therefore later improvements in availability of
necessary research infrastructure are possible.

8 To understand the current system of public R&D funding (competitive vs . institutional),
please see Pal i okai t g, Kr &mi nas ., ch8ptea n4n wblic (fubding 6oy
public R&B%H (p.32
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i1 In case of projects with business (or other R&D partn ers), a researcher must
be able to delegate part (or all) of his/her teaching obligations to others.

i1 A researcher must be able to receive remuneration if co -operation with a
company or individual R&D leads to a commercial product/service, in
accordance wit h the university's internal IP policy.

1 A similar change should occur across the institutional level.

Fourth, there has been a lack of professional technology transfer offices

(TTO) and active approach when working with business. Technology transfer

and in novation centres are emerging, along with the availability of e -gateway,
as discussed in the previous sub -chapter. However, the quality differs from case

to case, and current TTOs lack human resources. Previous studies (e.g.
Visionary Analytics, 2014) sugg ested that:

1 TTOs, science and technology parks (STPs) and OACs should strengthen
their human resources substantially i employ and train specialists qualified
to work proactively with business companies, potential foreign investors,
researchers and start -ups. The proactive approach needs to be applied,
moving from At hey wil/l come to uso to fAwe wil|

9 It must be ensured that OACs have qualified specialists trained to work with
sophisticated equipment, and can rent those specialists to companies with
use of equipment services. Specialised work clothes and occupational safety
measures must also be available for hire.

i1 Professional management of the infrastructure of OACs and clusters should
be ensured, including the professional marketing of availa ble prototype
testing/pilot manufacturing and other equipment and related services,
according to the unified classification system based on business terminology.

Finally, insufficient human capital in R&I has been widely acknowledged as
both a key barrier  to delivering contract R&D services to business (e.g. MOSTA

& LPK, 2014; RIO reports 2015 and 2016; Visionary Analytics, 2014) and a
bottleneck for achieving any mid - and long -term R&Il goals. This challenge also
affects R&D infrastructure: even though it i s upgraded and up to date, there
might not be enough researchers to use it to its full extent.

The challenge of modest human capital in the field of R&l is further reinforced

by inadequate working conditions and unattractive career prospects for

researche rs (MOSTA, 2016). Salaries are low compared to other EU countries,
which provides an incentive for experienced, young and potential researchers to
emigrate. This creates a twofold problem: on the one hand, young people
willing to pursue research careers ar e in short supply, therefore there are too
few doctoral students and early -stage researchers. On the other hand,
experienced researchers lacking younger assistants in research are overloaded
with work. In addition, there is little actual distinction betwee n researchers and
professors, meaning that researchers spend a significant part of their time
giving lectures and carrying out similar activities (MOSTA, 2016).
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1.2 Demand for technological services from the business sector

The starting point is rather weak. The private sector, in its current
specialisations, does not perceive innovation as a critical factor for long -term
competitiveness. This leads to limited capacities to absorb public R&D
(investments) without simultaneously dealing with capacity building. With
respect to business expenditures on R&D (BERD), Lithuania ranked 23 "“in the
EU-28 in 2014. Furthermore, in 2015, BERD dropped by 10.5 %. Over the last

decade, Li t huania has advanced from the Omodestd
group, mainly due to mor e spending on non -R&D-based innovation
(improvements in design, brand creation or process optimisation). Businesses in

Lithuania still rely more heavily on the acquisition of machinery (more than

70 % of their innovation expenditure) as one of the most imp ortant
mechanisms for knowledge acquisition.

As noted by the European Commission (2016a), Lithuania's ability to absorb

and assimilate external information appears to be very limited . In 2015,

the country was placed seventh lowest out of the 141 countries analysed,

regarding overall knowledge absorption. In particular, it is quite striking that

royalties and licence fee payments, as well as high -tech imports seem to remain
persistently at wvery |low |l evel s. Examining Lit
knowledge in a European context provides similar results with the country at

the bottom of the league (i.e. Lithuania is last in the EU). Some key factors are

discussed below.

First, Lithuania can be considered as a country specialising in labour -

intensive i  ndustries . Export and competitiveness are highly dependent on

relatively large traditional sectors such as transport and logistics, retail,

agriculture, construction, the manufacture of food products, beverages and

tobacco products, and the manufacture of furniture, which come under the
headings Apresent | ocomotivesod and fAsectors in
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Current competitiveness and specialisation

Figure 7: Map of potential for knowledge

"Traditional" sectors:
Modernisation and
strenghtening of
knowledge-driven growth
potential.

Wood and wood products;
Straw products;
Paper produ

Manufacture of furniture;
Construction

€8b value added in
2012

Present "locomotives":
Technological upgading
/search for new niches

Plant growing & animal husbandry:
Forestry & logging;
Foodstuffs, beverages & tobacco

prod
Chemicals;

Land & water transport;
Warehousing;
Telecommunications;
Financial services

-driven growth

€0.7b value added in
2012

Natural priorities:
Strengthening of competitive
advantages and the occupying of
new niches

Computer, electronic & optical products;
Medicinal products & pharmaceutical
Computer programming,
information serv 4
Production of base metals;
Manufacture of machinery & equipment

Sectors in transition:
Shift of production factors toward high-
technologies and skilled labour
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Radical innovation / search
for new markets

Challenges:
Restructuring, search for
new products/markets.

Fishing and aquaculture;
Printing;

Rubber and plastic products;
Water collection, treatment & supply;
Wholesale & retail trade;

Air transport;

Postal and courier services;
Publishing

Manufacture of electric
equipment;
Motor vehicles, trailers & semi-
trailers;
Insurance & pension funds;
Architecture & engineering;
Advertising & market research

€0.7b value added in
2012

Textiles, apparel, leather
and related products;
Non-metal mineral products;
Metal products (except
machinery & equipment);
Manufacture of other
vehicles & equipment

Potential for knowledge-driven growth
Source: Martinaitis et al. (2013) 19

Despite their current
| ocomotiveso depend on natur al resources
regulatory regime and the rising prices of natural resources and labour could

undermine their competitiven ess. For the time being, the majority of
enterprises in these sectors are consumers rather than creators of innovation.

To sustain current competitiveness, these sectors need further technological
upgrading, investments in productivity, and strengthening o f the potential for

®The analysis of current sectorsd competitiveness
demonstrated growth in value added, c) intensity of high -tech and/or skilled labour in
production, d) increasing productivity and high -quality jobs, e) substantial investments
by Lithuanian and foreign investors, f) critical mass created in the economy, and g)
priorities in previous public R&D funding decisions. The analysis of potential for growth
in the knowledge -driven sectors is based on: a) high proportion of innovative
enterprises, b) development of new to market products, c) allocation of considerable
funds to R&D, d) investments in intramural or extramural R&D, and e) participation in
international networks for innovations. S ectors which were not assessed are human
health activities, real estate activities, mining and quarrying, accommodation and food
service activities, legal and accounting activities, head office activities, management
consultancy activities, activities auxi liary to financial services, and insurance activities
(Martinaitis et al, 2013).
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innovation. However, recently the first results of restructuring are emerging,

suchas the BODGroup ®°, Amilina*.or Rgt a

Second, there is the challenge of critical mass to produce high -impact

innovations and/or innovations new to the m arket, or to absorb larger public

R&D investments. Sectors characterised as potential creators of future
innovations (fAnatural prioritiesd and femer gi ng
and high -technology sectors. Several small high -tech sectors are sprout  ing from

the research base, namely the biotechnologies, IT and laser technologies. Most

of the production is exported and many companies have managed to
successfully attract FDI. However, these sectors are small and fragmented.
Furthermore, most business R &D investments are made by companies with
fewer than 250 employees, while about 20 % are made by companies with 500
employees or more, in contrast to peers (e.g. Hungary) where a small number

of relatively big performers make the majority of BERD.

To sum up, Opured R&D innovation is pursued by f
market niches where there are more technological opportunities, the knowledge

base is more closely linked to natural or engineering sciences, and the returns

from private investment can, at least partially, be appropriated. In Lithuania,

this only applies to a small number of niche industries. In other industries, firms

i nvest much | ess in O6researchd and focus more
either by acquiring new technology produced b y others, by modifying products

or by using industrial design. Considering that the majority of Lithuanian

compani es do not have Opur ed R&D <capacity,
technology upgrading to help them to enhance their efficiency in the context of

declining labour -cost competitiveness, and to upgrade the competences

required to move up in the value chain. This also means that n on-R&D
innovation remains an important target, as is research in social sciences,
humanities, service design, etc. (not only 6hi-gadchd) and appl

research/development (not only basic research).

Furthermore, innovation policies may either want to foster the process of
creation, financing, support, organisation, growth of new firms, or rather
consolidate and expand the activi ties of established firms. The goals,

2 Baltic Solar Energy case study (2012) discussing its evolution from CD producer to
solar energy producer is available here: https://www.eurofound.europa.eu/
observatories/emcc/erm/restructuring -case-studies/baltic _-solar -energy . The company
currently operates under the name &olitek 6 and i s building a solar o
Malaysia.

2 Amilina__ is an example of how a low  -tech -based flour factory transformed into one of
the leading producers of wheat starch, gluten and wheat glutted feedstuffs in Europe.
The company wuses O6white biotechnologyd in their pro
with Vilnius University Joint Life sciences open access centre . 6 RE t isdne of the main
Lithuanian chocolate producers which co -operates regularly with at least three
Lithuanian research institutions. The company implemented a EUREKA -funded R&D
project and received an award for o6Lithuanian Product of the Ye
(2016)). 10+ business -sci ence coll aboration routes. Present
Lithuaniabo conference, a \higpi/Mvavlvisiomary.lt/iwp a t -
content/uploads/2016/11/presentation.pdf
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instruments and tools differ significantly in the two cases. The number of

existing R&l performers is rather limited in Lithuania. Moreover, these
performers are smal/l and | ack <criti cadffortsnas s . |
can be based on increasing the number of innovators by focusing on (a)

newcomers, such as start -ups, spin -offs, knowledge -based FDI, and (b)

encouraging previously non  -innovative companies (potential innovators) to

transform their businesses towa rds more innovative activities (Visionary

Analytics, 2015). Some of these firms can be potential partners for business -

science cooperation because (in contrast to established R&D innovators) they

do not have their own R&D departments or specific infrastruc ture.

The study by Visionary Analytics (2014) concl U

from more traditional industries -apsdpim-®ffser gi ng
are also potential clients for OACs, specifically due to the lack of in -house
infrastructu re capacities. Indeed, the focus on co -operation may differ

according to the needs of a specific innovator group. A key limitation is

availability of skills within those companies to understand the value of new

knowledge (even if it is not produced in -hous e), and the lack of networking

links. This is an important issue given that only two out of 20 Lithuanian Smart
specialisation priorities can be attributed t
(Paliokaitqgq et al., 2016).
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