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® calendar

Riga hosts the
second Global
o technology, start-

ups, politics and life-style festival, Digital
Freedom Festival. This year's theme of the
festival is smart cities and cyber security,
artificial intelligence, green technologies,
fintech and digital detox. Within the frame-
work of the festival a number of startups
competitions will take place, that will be
created in collaboration with one of the
world’s leading accelerators: 500 Startups,
the association of international entrepre-
neurs, investors and mentors; Rockstart
and the Latvian Business Angels Network
(LatBAN).

Helsinki, the
capital of Fin-
o land, hosts one

of the most significant events in the start-
up sector SLUSH, where startups, inter-
national investors, experts and the media
meet. In order to attract the attention to
the Latvian market and promote the flow
of investments into new local companies,
within the framework of SLUSH, there will
be Latvian national stand with partici-
pation of IT and startups, as well as two
seminars.

Export & Innovation
Award 2017 ceremony
is taking place. The

com petltlon is organized for the thir-
teenth year by the Latvian Investment and
Development Agency and the Ministry of
Economics in order to congratulate and
honour Latvian companies that create
and manufacture innovative and export
products and provide excellent services,
the produce of which seriously compete
with imported products and which value
the importance of qualified workforce.

Fall season of
the innovation
o platform Demola

Latvia is ending. 17 teams will present
their developed concept solutions for the
challenges submitted by the leading enter-
prises. Demola Latvia unites inter-disci-
plinary and motivated students who during
four months receive help from coordina-
tors, training process and assistance tools
to solve defined challenges of enterprises
with a possibility to continue this coopera-
tion also after conclusion of the project.

The capital of
Finland, Hel-
o sinki, hosts

virtual reality conference. The aim of the
conference is to connect different virtual
reality developers, investors, incubators,
accelerators and enthusiasts from Estonia
and other Nordic countries. The focus of
the conference is on different virtual reality
talks, workshops and networking.
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Riga hosts the
international
o exhibition Tech

Industry of engineering, metalworking, au-
tomation, electronics, electrical engineer-
ing, manufacturing materials, instruments
and new technologies.

With the sup-
port of Climate
o Knowledge and

Innovation Community Climate KIC Riga
Technical University launched the confer-
ence How to engage in innovation. The
aim of the conference is to exchange expe-
rience in realisation of facilitation strategy
of innovations, including development and
implementation of cooperation model of
scientists, startups, students, representa-
tives of industry and state institutions.

Riga hosts Tech-
Chill, an annual
o international inno-

vation and technology conference, which
brings together technology sector special-
ists, media representatives, business peo-
ple, students, and other interested parties.
There will be an exhibition of the ideas and
products of the most promising startups
in the Baltic States — Startup Expo. Forty
startups selected by Startup Expo will be
able to present their products to the audi-
ence, which, according to the organizers,
will enable them to reach potential clients
from the Baltic States, Nordic States and
CIS countries, to create new partnerships
and to find out expert opinions.
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ABOUT MEETING

Science and business present different paradigms. Business-
men and scientists speak in different languages. Business does
not realise the significance of scientific discovery. Scientists can-
not solve business problems. These and similar statements are
heard when scientists and businessmen explain why they do not
seek for their partners in business or science environment. Is
collaboration really so inert? What slows it down and what can
facilitate it? What can the parties obtain through collaboration?
What profit will it bring to national economy? When will the so-
ciety enjoy the fruit of the collaboration? Can every scientist be a
successful entrepreneur and is it really needed?

The aim of the journal is to disperse myths about inability and
unwillingness to communicate, to showcase success stories,
to inspire those who have been doubtful about collaboration.
Latvia is the birthplace of global-level innovative ideas, our sci-
entists can solve industry problems not only on the local, but
also on the global scale. The youths, whose budding entrepre-
neurial capacity has not been dried out by studies but has been
generously encouraged and unfolded as beautiful flower, are
not afraid of taking risks and establishing their enterprises. We
should be proud of it! Certainly, we must protect our intellectual
property, but we should also overcome our fear about it being
derided or stolen. When we were working on the first issue of
the journal, Minister of Education and Science Karlis Sadurskis
told us that only those who have nothing to say to the world hide
their ideas fearful about them being stolen. Therefore, we want
to take pride in and share not only the ideas generated within
the walls of Riga Technical University, but also the success sto-
ries of other Latvian higher educational institutions, of business
achievements and bright ideas at new enterprises. According
to Liga Mengelsone, Director General of the Employers’ Con-
federation of Latvia, a modern enterprise is inconceivable with-
out research in its area and into its product. Without research
and development there is only one way — backwards.

Why did we, Riga Technical University, initiate discussion on
collaboration? Because, for the university valorisation, which
envisages commercialisation of products created at the univer-
sity and promotion of the results of applied research, their pat-
enting, introduction and usage in establishing new enterprises,
is at the heart of the development strategy. As Rector of the Riga
Technical University Academician Leonids Ribicks
has emphasised many times, a modern engineer-
ing technology and high-tech university cannot

develop successfully without valorisation. More-
over, who else if not our own scientists will help
our enterprises to create innovative, value added
products?
We believe that now, when funding is
available for both business start-ups
and for the transfer of scientific
ideas into business, is the time not
only to speak about collabora-
tion but to do it!
Lasma Vaivare,
Editor
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INDUSTRIAL DIRECT
CURRENT NETWORK

The car giant Daimler AG is going to introduce a unigue direct current

L]
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power supply system created in cooperation with Riga Technical University,i‘"“

which is enerqgy efficient and allows reducing electricity consumption M

significantly

The technology transformation era
gives an opportunity to manufacture
smarter, faster, more efficiently and safer
through digitising the manufacturing pro-
cess. At the same time, it raises a question
about sustainability of this process. In-
creasing of the energy efficiency of robots
has been on the agenda of Daimler AG for
several years. Various components have
been improved during the recent years,
making the latest generation robots con-
siderably more efficient than their prede-
cessors; to achieve further improvements,
optimisation of separate components will
not be enough, admits Davis Meike. D.
Meike, an Assistant Professor at the De-
partment of Industrial Electronics and
Electrical Technologies of Riga Technical
University (RTU), was the Project Manag-
er at Daimler AG within the framework of
the EU FP project Automation and Robot-
ics for European Sustainable Manufac-
turing (AREUS). As the information of the
European Commission shows, within the
project a smart direct current electricity
network was created, where it is possible
to restore and accumulate energy, at the
same time integrating in the network the
energy acquired from renewable sources.

Braking effect

«A robot brakes movement, just like a
car. While braking, it doesn’t spend ener-
gy, instead it can generate,» explains An-
sis Avotins, a Researcher at the Institute
of Industrial Electronics and Electrical
Engineering of RTU. RTU was among the
participants of AREUS project. The first
laboratory where direct current energy
was used for power supply instead of al-
ternating current was created here, at the
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university. One of the five industrial robot
prototypes, which can use and transfer
self-generated energy, built by another
project partner — German company Kuka
Roboter GmbH, is now placed in the lab-
oratory and used in studies. Also several
electric drive stands were created in the
laboratory, which imitate the dynamic
operation of any robot. An electric energy
converter, which converts direct current
into alternating current, a high definition
energy consumption meter, and a super-
capacitor and lithium-ion accumulating
system were developed as well.

The created direct current network al-
lows robots to use their self-generated
energy and accumulate it by using the
developed supercapacitor and accumu-
lator systems, says A. Avotins. Direct cur-
rent buses also allow, for example, inflow
and accumulation of solar energy into the
system, continues the researcher. Accu-
mulating systems present a method for
reducing energy costs also during power
peak moments when electricity consump-
tion is the highest and most expensive.

The result is remarkable — by using
the energy recovered by robots and com-
bining it with the energy accumulation
system and smart control power supply
network, energy efficiency increase con-
stitutes 10—20 %, indicates Daimler AG
in the Sustainability Report 2016, inform-
ing about AREUS project. Measurements
in the course of the project were made
both at Daimler AG and RTU, showing
12—15 % savings, says A. Avotins.

First step
«Daimler has plants in various coun-
tries, in separate plants there are prob-

lems with power network stability, there
can be voltage and suddenly it can dis-
appear. Try to manufacture something
when electricity suddenly disappears and
robots stop working halfway through the
process. Technologies are damaged, and
huge loss is suffered. Therefore, it is con-
ceded that, for example, when building a
new plant, complete transition to direct
current network could take place,» says A.
Avotins. Though it is not expected to hap-
pen right now, the developed system can
be considered as the first step towards
energy efficient and sustainable future
manufacturing. As indicated by RTU re-
searcher, «we created the direct current
network architecture, but ready products
and technologies are required for the in-
troduction of the system in the manufac-
turing process. If, for example, Siemens
will manufacture products, Daimler will
buy them. The university doesn’t deal
with such business. Moreover, everything
is standardised in the industry and time is
required for the approval of new technol-
ogy. The introduction of technology can
take five or ten years, nevertheless Daim-
ler goes for it».

Although only the first step has been
made, it is a very important step, confirms
Daimler AD, reporting that researchers and
engineers have created future components
for an energy-efficient car manufacturing
system. In addition, the project DC-Indus-
trie, launched the last year, which is con-
sidered as the continuation of AREUS, sug-
gests that products will follow. The project
is aimed at creating concepts for ensuring
energy at industrial sites by using a smart
control directcurrent network. DC-Industrie
project, which is coordinated by Siemens,
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«The created direct current network allows
robots to use their self-generated energy
and accumulate it,» says Ansis Avotins,
Researcher at the Institute of Industrial
Electronics and Electrical Engineering of
RTU.

Automobile manufacturer Daimler AG
widely uses robots.

FOR INFORMATION

AREUS

Partners: Italy, Latvia, Sweden,
Denmark, Germany, Finland

Total budget: 6 million euro

EU co-financing: 3.68 million euro
Period of implementation: September
2013 — August 2016

SOURCE: EUROPEAN COMMISSION

ONE OF THE
SOLUTIONS FOR
REDUCING COSTS

VILNIS RANTINS

Chairman of the Council of
the Association of Mechanical
Engineering and Metalworking
Industries of Latvia

We are facing an important choice
— which way to go. The population of
Latvia is as it is, companies suffer from
acute shortage of qualified workforce,
the competition on the Western Euro-
pean and Scandinavian markets is huge.
Majority of Latvian companies are work-
ing in large supply chains, they have to
find a way for conquering the market and
staying on it. How? By reducing costs
as much as possible. While working in
supply chains, there are three decisive
requirements — quality, costs and pre-
cise delivery terms. | do not think there
is future in supply chains, the future lies
in creation and manufacturing of high
value added products. It is the manu-
facturing of end products, not separate
components, that creates added value.
The role of engineers is of great impor-
tance in manufacturing high value add-
ed products. Robotisation is one of solu-
tions for the reduction of costs, because,
whatever the calculation, a human is
the most expensive resource. Robotisa-
tion develops and will further develop
also because a human is lazy — it’s true.
There are companies in the industry in
Latvia, which are using welding robots,
robots at programmed machine-tools.

DAIMLER PUBLICITY PHOTO
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involves a number of large companies in-
cluding Daimler AG, Bosch Rexroth, Phoe-
nix Contact, Bauer Gear Motor etc.

Studies continue

Although the direct current system has
been developed and approved in coopera-
tion with Daimler AG for being used by the
Mercedes-Benz plant, it can be used also
by other companies, including companies
in Latvia. A. Avotins admits that robots are
not yet widely used in manufacturing in
Latvia; moreover, local companies are cau-
tious towards investment with a long pe-
riod of recovery of investment. «Whereas
the energy efficiency issue is currently very
topical for the German industry,» he adds.

Studies continue also in Latvia. One of
RTU projects, with which the university
researchers have successfully participated
in programme Support for Commerciali-
sation of Research Results, administered
by the Investment and Development Agen-
cy of Latvia, is related to the development
of an electricity consumption measuring
and monitoring system, which is unique
on the global market. This system is in-
tended for large industrial companies, and
will allow monitoring, for example, energy
consumption of industrial robots, as well
as diagnosing the energy network prob-
lems, thus helping to optimise the amount
of consumed electricity and achieve con-
siderable savings. This system will allow
measuring direct current and alternating
current of various frequency, thus being
adaptable for functioning in any place of
the world. A. Avotins explains that a robot
is very dynamic; the existing measuring
instruments, which make measurements
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once per minute, give the average, not pre-
cise result. The researchers of RTU have
built a measuring system prototype, which
was tested both at Daimler AG, and in
Riga. This measuring system can be used
by any actively manufacturing company
that consumes electricity. In the course of
commercialisation process, it is planned
to understand market requirements and
to create a device with simple assembly.

Also using of the direct current network
in households is worth studying.

Among the most significant

«AREUS project is an achievement. A
direct current power supply network has
not been built in the industry before,
there have been separate attempts relat-
ed to solar panels, but nobody had tried
to rebuild a robot for running on direct
current. Kuka Roboter GmbH was among
the first companies to install a different
power supply unit, also the converter had
to be changed,» says A. Avotins. The proj-
ect has been highly appreciated by the
European Commission, which has sub-
mitted the project for the competition for
the most prospective future technology.

It is a very high appreciation also for
the university. «\We were a very important
partner — the only university of technolo-
gy. Germany has many strong technology
schools itself,» he explains. The coop-
eration with Daimler AG has developed
step by step — through contract studies,
student internships and successfully de-
veloped doctoral theses ( e.g. D. Meike) in
the area of solving energy efficiency prob-
lems, thus proving that RTU is a responsi-
ble and reliable partner. ®
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. Researchers Armands Senfelds and

Ansis Avoting, the Institute of Industrial
Electronics and Electrical Engineering

of RTU, and Associate Professor Péteris
Apse-Apsitis, the Department of Industrial
Electronics and Electrical Engineering,

are satisfied with the electric drive stands
created in the laboratory, which imitate
dynamic operation of any robot.

EVIDENCE OF HIGH
QUALITY

LEONIDS RIBICKIS

RTU Rector Academician,
AREUS Project Manager

Scientists of Riga Technical Uni-
versity are highly qualified, which
is proved not only by collaboration
with the largest companies in Lat-
via, for example, Latvenergo, but
also with international groups. It
particularly refers to the AREUS
project financed by the Europe-
an Union Framework Programme
during which the scientists of RTU
in collaboration with such global
giant as Daimler AG developed a
globally unique industrial direct
current power supply system. The
university was the consortium
member and performed the leading
role within the project, developing
the main power electronics con-
verter for the direct current stage
for power supply of a large group of
industrial robots.

I am proud of our university and
students, who have grown up as sci-
entists and are capable of high-qual-
ity implementation of projects at
such level and are able to cooperate
with local and international com-
panies, solving their problems and
making proposals. The technologies
developed as a result of AREUS study
ensure truly remarkable savings and
impressive economy of resources.

RTU PUBLICITY PHOTO
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The value of
collaboration

Business and higher education establishments are

willing and capable to collaborate, it is only the question of

intensity and motivation of collaboration

«Understanding of collaboration and
types of collaboration is very diverse.
One of widely recognised ways is ap-
prenticeship, but the best example is
the collaboration of scientists and enter-
prises in solving problems,» says Modris
Ozolins, Director of Norway-Latvian MBA
programme [nnovations and Entrepre-
neurship of the Faculty of Engineering
Economics and Management of Riga
Technical University (RTU). M. Ozolins is
one of the authors of the development of
implementation conditions of research
Examination of alternative models for
facilitation measures for cooperation of
study process and industry for measure
Innovation grants for students, co-fi-
nanced by the European Union and to be
implemented on behalf of the Ministry of
Education and Science.

It does matter

Collaboration between higher edu-
cation establishments and industry is
transforming, nowadays it is directed
towards the implementation of student
innovation projects, practical solution of

teksts / Lasma Vaivare
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analysis

challenges for a sector and society, at the
same time ensuring the development of
entrepreneurial skills and creativity. Latvi-
an higher education establishments have
accumulated experience in collaboration,
they have study courses and events fa-
cilitating the development of entrepre-
neurial skills and creativity of learners,
nevertheless the results are not sufficient.
According to the authors of the research
«initiative that could ensure facilitation
of student innovation, development of
entrepreneurial skills (entrepreneurship)
and creativity in higher education in Lat-
via, including collaboration mechanisms
for attraction of co-financing from enter-
prises and transfer of knowledge, moti-
vation mechanisms for students, mutual
collaboration of different stakeholders,
decreasing of administrative burden, is a
set of measures significant for the devel-
opment of entrepreneurship market in
Latvia.»

Starting from 2018 the EU structural
funds co-financed measure Innovation
Grants for Students will be launched in
order to facilitate implementation of stu-

dent research and innovation projects,
strengthen collaboration with enterprises
and attract private financing for the devel-
opment of innovation skills and entrepre-
neurship. The Ministry of Education and
Science informs that student research

and innovation projects should be direct-
ed towards practical and real solutions
of challenges of the sector and society,
applying knowledge in practice and learn-
ing by doing. Total eligible financing of
the measure is about EUR 38.5 million of
which EUR 28.9 million is the financing
of the European Regional Development
Fund and about EUR 9.6 million is the pri-
vate co-financing. Professor Karlis Sadur-
skis, Minister of Education and Science,
explains, that this measure is directly tar-
geted at strengthening of collaboration
between higher education establishments
and business, because in order to attract
financing in the amount of 25 % of the to-
tal amount the education establishments
will have to look for contacts. Agrita Kio-
pa, Deputy State Secretary of the Minis-
try, Director of the Department of Higher
Education, Science and Innovations, says
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that higher education establishments will
have to create a bank of innovation ideas
and problems; enterprises will be able to
express their interests, but students — to
offer the solutions. This is one of business
collaboration possibilities, another one is
to donate resources being confident that
in return there will be a good educational
programme, which will develop innova-
tive and entrepreneurial skills of students.

Lack of information

Within the research, when question-
ing students, it has been concluded that
one of the most significant catalysts for
developing entrepreneurial skills is a pos-
sibility to work in a team, to create and
analyse something by themselves. When
analysing the questions about incentives
that could facilitate the involvement of
learners in innovation, two most import-
ant factors were mentioned: stipends or
other type of financial support and con-
ceptual offer of involvement possibilities.
Not least important are the factors of
available technical, scientific and men-
tor assistance, career possibilities in an
enterprise and project integration in the
study process. Important are also credit
points, and a precise and clearly defined
process. As the main obstacle for involve-
ment of learners in innovation projects
lack of information is mentioned.

Different experience

The overview of information on higher
education establishments made during
the research allowed to conclude that col-
laboration with industry exists, however
the intensity and type of collaboration and
processes and results in each higher edu-
cation establishment are different. There
are higher education establishments
where collaboration has been formalised
— there are technology transfer centres or
contact points, incubators, laboratories,
apprenticeships, contracts are concluded

6

with enterprises. In others, there are pro-
grammes, where collaboration is carried
out, within the framework of elaboration
of student qualification papers, through
collaborative lecturers with industry, lec-
tures by invited lecturers, situation anal-
ysis of enterprises or case studies per-
formed during the study process.

Higher education establishments are
aware of series of obstacles as well as
incentives influencing collaboration, for
example, there is insufficient capacity —
people, who are able to engage in proj-
ects, are already overloaded. A hindering
factor is also «non-existence of a road
map» — both involved parties would ben-
efit from a system to be followed, where
separate details would be described. In
order to develop collaboration and to
motivate personnel it is necessary to have
financial support. Academic staff is not
always motivated, because collabora-
tion with industry is not giving addition-
al credit, when qualifying for the elected
positions of academic staff. Partners still
have alot of unclear questions concerning
application of intellectual property rights
to joint developments, in addition the ex-
isting legal regulation does not stipulate
equal conditions for public and private
higher education establishment. It would
be desirable to decrease the bureaucratic
burden that usually exists during the im-
plementation of projects and delivery of
results.

Collaboration would be facilitated by
success stories, support mechanisms
and cross-disciplinary programmes. As
an incentive should be considered also
the development of new knowledge and
skills for learners and university lecturers,
development of contact network. Sum-
marising all incentives among the main
should be mentioned — development of
practical skills and competencies (social,
professional) of students, possibility to
receive additional financing, develop-

mnovation

Even if the obstacle is removed, nothing
happens if there is no motivation.
Collaboration mainly depends on
motivation and incentives. The question
is open — what they are?

ment of skills of scientific and academic
staff, higher prestige of education estab-
lishments, possibilities to ensure poten-
tial jobs for students, to improve study
process, to widen collaboration with in-
dustry, to perfect qualification, to com-
mercialise scientific research, etc.

Human is the key

Bureaucracy is seen as an obstacle for
collaboration also in separate cases when
collaboration is going on with particular,
known and verified contacts, it does not
seem to be a significant hindrance. Per-
sonal contacts and successful previous
experience is very important. There are
enterprises that are disappointed in com-
petence and motivation of students and
consider that projects, which are related
to specifics of the enterprise would be too
complicated for them. It has also been
admitted that enterprises have not high-
lighted their problematic issues, employ-
ees of enterprises are engaging unwilling-
ly or the enterprise in general has no time,
human and financial resources. Also as a
hindering aspect was mentioned the fact
that higher education establishments do
not know how to sell their ideas/prod-
ucts.

«Collaboration is carried out between
people, not between institutions. If the
approach is formal — you have to collabo-
rate and solve problems, if there is no mu-
tual interest, nothing happens. Human
factor is important, it is established based
on trust built in a long period of time.
Trust is earned with deeds, not words,»
emphasises M. Ozolins. He also believes
that «to facilitate mutual understanding
one party should try to understand the
other. It should be understood that for a
student, if he/she is involved in solution
of challenges of industry, it is not the only
activity, that the student might have dif-
ferent motivation, interest and amount
of energy put into this activity. Some of
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the interviewed enterprises admitted that
during a joint project it can be felt that the
enterprise is giving to the student more
than receiving back. One should be aware
that it may be so: once or twice the enter-
prise will have greater input, however next
time there will be return from the student.
There might be situations when the con-
tribution of both collaborative parties has
to be given for a longer period of time.
Moreover, one should be ready for mis-
takes. It is typically in our region to con-
sider, that a mistake is a failure. In Ameri-
ca a mistake is part of a learning process.»

It turns out that younger managers of
enterprises, as well as enterprises with
foreign capital are more open to collabo-
ration.

Motivation is a must

Intensity of collaboration depends not
only on financial resources, but also on
the needs of enterprises — not all of them
need to develop technologies. One of the
authors of the research, Dean of RTU Fac-
ulty of Engineering Economics and Man-
agement Professor Elina Gaile-Sarkane,
says that «not all enterprises are willing
to have innovations, many are looking for
the solutions for task optimisation. Opti-
misation is to be done by their manage-
ment, not by us.»

The interviewed enterprises as incen-
tives for successful collaboration between
higher education establishments and
industry mention the possibility to de-
velop solutions at a lower cost, to attract
new employees, to influence education
process, to contribute to multiplying of
common benefit, to provide professional
growth of employees of the enterprise, to
develop new and innovative solutions by
engaging external recourses, competenc-
es, experience, skill, support of higher
education establishment in defining the
challenges, etc. Collaboration would be
facilitated by clear communication, con-
crete offers from universities, information
about similar projects, financing activities,
changes in the regulatory framework of
cooperation, awareness and clarity about
issues of intellectual property rights.

Referring to a thesis expressed at the
conference of University Industry Inno-
vation Network (an organization, which
facilitates interaction and collaboration
of universities and industry) E. Gaile-Sar-
kane admits: «Even if the obstacle is re-
moved, nothing happens if there is no
motivation. Collaboration mainly de-
pends on motivation and incentives. The
question is open — what they are?» @

Collaboration between institutions
L o of higher education and the industry

PROMOTED BY

® Opportunity to get solution
at low cost.

® Opportunity to influence the
creation and development of
competences for the potential
labour market, including
student projects, serve as a tool
for attracting and selecting
new employees, an opportunity
to influence the educational
process.

® Additional funding is available.

® Existence of a network of
contacts and positive
experience.

® Flexible involvement of
employees in projects.

® Clear communication, concrete
offer from the labour market.

® Prestige for both sides.

® Decrease of bureaucratic
burdens.

® Lifelong learning —
participation in the
development of the project
ensures the professional
development of personnel for
both sides.

® Additional benefits to higher
education establishments, such
as budget places, funding, new
study programs, etc.

HINDERED BY

® | ack of resources — people,
time, money — on both sides,
explicitly in companies.

® Communication problems —
companies lack information
on opportunities for
collaboration, universities —
on market demand.

® Lack of competences and/or
infrastructure in institutions
of higher education from the
viewpoint of companies.

® Lack of interest in
collaboration, lack of
motivation from both sides.

® Lack of understanding, who
will be the owner of the
intellectual property.

® High bureaucracy, complex
organizational process of
collaboration.

® Lack of unified structure that
coordinates collaboration,
lack of methodology for
project development.

From the viewpoint of the society — improvement of the economic
situation, development or restoration of economic sectors.

From the viewpoint of the institution of higher education — the
creation of new knowledge, the development of intellectual capital,
the attraction of financial resources.

From the viewpoint of the companies — talent recruitment, fast
and cheap solution for company's problems, access to the infra-
structure of the institution of higher education.

THE RESULT

Closer connection between the study process and

industry — improvement of the business environment,

development of entrepreneurship for young people,

decrease of unemployment.

Source: Research Examination of alternative models for facilitation measures for

cooperation of study process and industry
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Mission possible

Intensifying of collaboration between higher

education establishments and business would be beneficial

not only to both parties, but also to the economy in general

text / Lasma Vaivare

«We would like the collaboration between universities and com-
panies to be much more extensive. So that teachers and research-
ers could assist Latvian companies in introducing contemporary
production technologies. Higher education establishments offer
good knowledge of the latest discoveries and trends, and we wish
them to approach Latvian companies saying: «It is very likely, that
five years from now these technologies will be used. We are already
preparing students for this, we also can train your employees, help
with advice or solution.» This was said by Minister for Economics
Arvils Aseradens, who is confident, that «Latvian enterprises will
be able to become rich only by being one step ahead of their com-
petitors — with unique, innovative products.»

Not yet an everyday situation
Statistics and studies show that in terms
of many criteria concerning innovation and
investment in research and development
(R&D) Latvia is far from the average level of
the European Union. A. Aeradens agrees
that investment of the private sector in
R&D does not achieve the planned results,
which mainly can be explained by the fact,
that Latvian companies willingly manufac-
ture cheap and simple things. At the same
time, the Minister blames universities for
not being very active in offering their as-
sistance to companies. Although good ex-
amples can be observed, according to the

Minister collaboration is still not an every-
day situation. «Riga Technical University
(RTU) is the leader in Latvia in terms of
collaboration with merchants. For exam-
ple, the drones with carrying capacity of
100 kg have been created in collaboration
with Aerones. These are the first drones in
the world, which can pull a snowboarder
with speed 70km/h. These drones will be
suitable for using both in sports and also,
for example, instead of people during ex-
tinguishing of highly dangerous fires. Or,
for example, the start-up Conelum, which
brings together RTU researchers, who
have developed a method for fast and ef-

Global Innovation Index 2017
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ficient determination, whether there are
fungi or mold in food products. A good
example is the creation of a unique device
during collaboration between the Univer-
sity of Latvia (UL) and Peruza, which can
automatically arrange fish on a convey-
or qualitatively and precisely by using a
sensor and image processing, also the
practically invisible glass and durability
strengthening coatings developed togeth-
er with GroGlass. Other Latvian scientific
institutions collaborating with merchants
are Latvia University of Agriculture, Insti-
tute of Electronics and Computer Science,
Pauls Stradins Clinical University Hospi-
tal, Rézekne Academy of Technologies,
Biotechnical Centre and others,» says the
Minister of Economics.

Financial incentives

The Ministry of Economics has several
programmes, which are directly address-
ing collaboration between universities and
companies. Until 2020, 430 million euro
are available to entrepreneurs, out of which
194 million euro are intended for strength-
ening of innovation in particular, but the
remaining financing is oriented towards
the development of technologies and prod-
ucts. «The task of the Ministry of Econom-
ics is more complicated than the revision
of R&D indicators. The task is to radically
change the structure of economy of Latvia,
decreasing the number of manufacturers
of cheap products and to have more com-
panies, which develop complicated, partic-
ularly contemporary products,» explains
A. Aseradens. Through raising awareness
about technology transfer and granting fi-
nancing of EU structural funds for particu-
lar projects, The Investment and Develop-
ment Agency of Latvia (LIAA) encourages
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scientists to collaborate more closely with
the private sector.

To step down from the ivory
throne

Minister of Education and Science, Pro-
fessor Karlis Sadurskis, and Deputy State
Secretary of the Ministry, Director of the
Department of Higher Education, Science
and Innovation Agrita Kiopa agrees, that
finances have a significant role in chang-
ing the direction in favour of cooperation.
Financial incentives are integrated in the
university financing model and in support
programmes of studies, practical studies
and postdoctoral research. «Universities
are motivated to step down from the ivory
throne and understand, what is required
for business, in which direction they have
to work. Universities have chosen a good
way, but also entrepreneurs have to un-
derstand, that it is impossible to raise their
competitiveness and productivity without
investing in research. The new tax reform,
which allows applying zero tax rate to re-
invested profit, will be a good incentive for
entrepreneurs to invest in development
and research. Compared to the average lev-
elin Europe, our level of productivity is low;
therefore, we have enormous potential for
development,» says the Minister. «Univer-
sities have developed their own research
programmes, assessed their research of-
fer, validated it with companies and have
focused their offer more on the directions
that are required by companies,» adds A.
Kiopa. Asked, whether such focusing is
sufficient, she admits: «It is sufficient, con-
sidering the state financing for research.»

K. Sadurskis admits, that collabora-
tion between universities and commercial
companies could be better; however, it
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The state cannot order
to collaborate, but
we can support those
who are doing it. We
have defined clearly —
the state support will
be granted to those
enterprises that invest
in new technologies,
develop innovative
products, train
employees, and export.
And such enterprises
frequently develop
joint projects with
Latvian researchers.

has increased significantly: «Previously
there was a great lack of dialogue. Now,
many steps have been made in the right
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direction, for example, RTU has an excel-
lent project Dizaina fabrika. Though it is
more intended for students to improve
their skills, but what do we need from a
young, talented, motivated specialist? It
is new ideas and ability to see opportuni-
ties for commercialisation of these ideas.
Close collaboration with companies in the
form of internship is significant with that
internship becoming the starting point for
further career. Thereby, companies ensure
change of generations for themselves,» ex-
plains the Minister.

Internship is mentioned as the most
traditional, but not the only form of coop-
eration also by Liga Mengelsone, Director
General of the Employers’ Confederation
of Latvia (LDDK). She is confident, that col-
laboration itself is not an innovation any-
more, it is standard. «What is the benefit
of collaboration? Growth. In turn, growth
cannot be achieved by a company, where
staff — the most significant company asset
— is incapable to perform and is not inno-
vative,» she says.

To be closer

Listing the interrelation points, L.
Mengelsone mentions collaboration in
research, mobility of teaching staff and
students. «We can learn about early inte-
gration of youth in the labour environment
from German speaking countries, where
dual training is widely used in profession-
al education. We are only now starting to
introduce the training based in labour
environment. | think, that this approach
could be used also in higher education, es-
pecially STEM areas (science, technology,
engineering and mathematics). Collabo-
ration is necessary in commercialisation
of research results, as well as in the de-
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velopment and implementation of study
programmes. In my opinion, ideally, uni-
versities would come to the entrepreneurs’
organization, which knows the needs and
demand of the sector, to establish, wheth-
er the planned study direction is necessary.
The second way is the industry itself defin-
ing the demand and development of study
programme that is to be implemented col-
lectively,» the Director General of LDDK
outlines her vision. Closer cooperation
could be developed also in lifelong learn-
ing, in development programmes, which
would help to develop entrepreneurship
skills of students and in the area of univer-
sity management.

In the opinion of L. Mengelsone, collab-
oration can be facilitated in several ways,
one of the most significant is physical pres-
ence, for example, by establishing a tech-
nology park in the territory of a university.
The collaboration would also be facilitated
by promoting success stories, more active
communication via sectoral associations,
and strengthening of prestige of collabo-
ration. «Succesful collaboration with com-
panies would be the quality indicator of a
university,» continues L. Mengelsone.

Insufficient information

leva Krimina, Head of the Association
of Latvian Young Scientists, holds a view,
that lack of information is the main collab-
oration hindering factor. There is a lack of
information on the offer and capabilities of
Latvian scientists on the local market, not to
mention beyond the borders of Latvia, but
science is international. «<How a foreign en-
trepreneur would know, what we can offer,
if this information is hidden even from local
entrepreneurs? We are working on estab-
lishing a unified information system. A for-

Such % from GDP in 2016
was used to finance
research in Latvia.

SOURCE: CSP
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Only every fourth innovatively
active company has had collabo-
ration with other companies or
institutions in implementation of
innovative activities. Suppliers of
equipment, materials, components
or software are mentioned as col-
laboration partners more frequ-
ently, whereas higher education
and scientific research institutions
— very rarely.

SOURCE: INFORMATIVE REVIEW INNOVATION IN LATVIA, (CSB)

eign entrepreneur absolutely doesn’t care,
where the scientist comes from. Whereas
for us it is important to ensure, that our sci-
entists are involved in the international net-
work, because we have equipment, machin-
ery, smart people. This information has to
be put on the market, so that money starts
to flow in,» explains I. Krdmina. «When we
are speaking about collaboration and syn-
ergy between entrepreneurs and scientists,
| rememember my family gathering, when
grandmothers poked the family bachelors:
«Isn’t it time to get married?’» What is the

mnovation

result of such reminding twice a year? Zero.
What has to be done — a situation has to
be created, the potential candidate has to
be invited from the other party. Speaking by
itself doesn’t mean anything. A system has
to be established and action has to be tak-
en,» she continues.

There is experience

«Collaboration is established both with
the largest Latvian companies and with in-
ternational companies, for example, Daim-
ler AG, Airbus,» says Laila Elina, Head of
RTU Innovation and Technology Transfer
Centre. «Last year, RTU has implemented
129 contract works, which is considerably
more than in previous years, when this
number was approximately 95—96. The
technology transfer can’t be accounted
for so easy, as it includes various activi-
ties, such as licence agreements, contract
works, projects etc. This competence is
successfully developed at RTU and in total
seven licensing contracts have been con-
cluded, informs L. Elipa.

Linda Gabrusenoka, Head of the Tech-
nology Transfer Office of Riga Stradins Uni-
versity (RSU), indicates: «The increase of
the volume of contract studies or ordered
studies from the industry from less than
two thousand euro in 2008 to on average
200 thousand euro a year at the moment.
Studies that particularly stand out in this
portfolio are related to the safety of work
environment, risks of work environment,
antioxidative capacity of products, testing
of cosmetic products and household chem-
icals, and services in molecular biology.»

«Scientific work of RSU is basically car-
ried out in such areas as medicine, phar-
macy and rehabilitation, where potentially
commercialisable products or services are

Whether and to what extent companies and universities in the country
collaborated in the area of research and development (R&D) in 2016?
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created; however, it has to be taken into
consideration, that elaboration of such
developments or technologies take ten, in
separate cases even more than 15 years,
and requires huge financial investments of
up to several hundred million euro, for this
product to enter the market. We are proud
of each development, which has turned
into a real product,» states L. Gabruseno-
ka, mentioning pharmaceutical products
Fitesten and Glycomune, as well as fer-
mented skimmed milk product Labdaris
as examples. Among RSU achievements in
the last year L. Gabrusenoka mentions as-
suring the global pharmaceutical company
Pfizer of capabilities of the university.

In order to even more strengthen the
collaboration, broader awareness of the
industry is necessary about what our scien-
tists are capable of: «<Sometimes, represen-
tatives of business environment have bias
that we are dealing only with «high» sci-
ence and our researchers are not interested
in looking for simple, practically applicable
solutions. The older generation of entre-
preneurs has similar perception — science
is for free.» Uldis Berkis, Director of RSU
Science Department, Associate Professor,
adds: «For a company such collaboration
potentially increases the added value of
product or service, which also means high-
er profitability. In turn, the benefit to the
university is the opportunity to implement
the so called third mission, namely, in par-
allel to the academic and research activity
the university can ensure transfer of knowl-
edge and technologies. This concept has
experienced significant development in
the last ten years in Latvia and has become
self-evident not only in various strategic
documents, but also in the daily activities
of universities.»
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Money follows an idea.
In the moment when
there is an idea and a

team able to implement
it, the money will be
found. There is a lot
of money in the world
awaiting for ideas. The
task of universities
and companies is to
promote generation of
ideas.

Faster results

Sandra Muizniece-Brasava, Head of the
Technology Knowledge Transfer Depart-
ment of the Latvia University of Agriculture
(LLU), Associate Professor, indicated at
the innovation and technological innova-
tion festival Inovuss, organised by LIAA,
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that collaboration with researchers allows
companies to achieve results faster: «Ce-
real Milzu! is a success story. Entrepreneur
Enno Ence previously was not related to
the food production business. He came
to us, scientists, knowing very specifically,
what he wanted to achieve. If he had pro-
ceeded this way all by himself, the product
definitely would have not reached con-
siderable turnover on the Latvian market
and export to several foreign countries so
fast. Our scientists attend not only scien-
tific events outside Latvia, but also various
events for collaboration with companies.
They have accumulated valuable knowl-
edge, very often a scientist needs only a
short moment for reflection to find new
solutions for problems of a company».

Universities are not sitting on their
hands awaiting, when business will find
them. S. Muizniece-Brasava tells, that also
various events and seminars are attended,
introducing people to what university can
offer. This is indicated also by Marketing
Specialist and researcher at the Depart-
ment of Communication and Innovation
of the University of Latvia (UL) Martins
Boroduskis. The UL has itself intensified
its search for collaboration, the university
participates in seminars of sectoral associ-
ations and LIAA and has created a special
website. «Each week we are speaking with
several companies about specific stud-
ies. We know all external instruments, we
also have an internal instrument — UL Ef-
ficient Collaboration,» he continues. For
successful collaboration «it is important,
that during negotiations with an entrepre-
neur there is a knowledgeable person on
the part of the university. Translators are
needed between a company and scientist,»
admits M. Boroduskis.®@
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text / Lasma Vaivare

photo / Edijs Palens, LETA, personal archive

BETWEEN SCIENCE
AND BUSINESS

Having changed the scientific assistant's white overall for an official

costume, Katrina Krivenko is sending a technology made in Latvia to a

mission to the Moon

Katrina Krivenko is the European Space
Agency project manager of start-up Even-
tech. The company is known as the suc-
cess story of platform Commercialisation
Reactor: in 2016, in cooperation with the
Institute of Electronics and Computer
Science and the Czech Space Research
Centre it managed to attract a contract
of 400 thousand euros with the European
Space Agency on development of applica-
tion of the multi-purpose event timer for
needs of space but this year an agreement
with the British space technology compa-
ny Neptec, which cooperates with NASA,
the European Space Agency, AirBus, the
British Space Agency, etc., was reached.
The company was entrusted with the task
to develop a component of spacecraft
Luna-27 landing system — laser scan-
ning or LiDAR (light detection and rang-
ing) sensors. The sensors have to provide
high-resolution 3D Moon surface images
in order to help finding a safe spacecraft
landing site. The Moon mission is sched-
uled for 2021. Eventech is a spin-off com-
pany, it developed in collaboration with
the Institute of Electronics and Computer
Science and licensed the Institute’s tech-
nology, which was invented by investiga-
tor Jurijs Artjuhs 40 years ago. Jurijs Art-
juhs, who has passed away, invented an
event timer, which ensures high-accuracy
measurements. After his death, scientists
Vadims Vedins, Vladimirs Bespalko and
Jevgenijs Buls continued developing the
idea.

Being among space researchers and en-
trepreneurs, it is important for K. Kriven-
ko to maintain femininity and generate
discussion about women’s place in the
science and technology industry. She has
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At the moment, the
circumstances, the
environment supports
creation of ideas. You
have to believe that
the idea may succeed
and you have to be
proactive. And you have
to do it by yourself.

not always been in the business — Katrina
has studied chemistry, she has been a sci-
entific assistant in the Latvian Institute of
Organic Synthesis and has even thought
about a doctoral degree.

You have been described as an expe-
rienced business process manager with
academic background. How would you
describe yourself: are you more involved
in business or in science?

Today, | associate myself with business
but, if | would not have a scientific expe-
rience, it would be very difficult for me to

do what | do. In the business, | am related
to management of scientific projects.

Iam not longer focused on the academ-
ic since although there was a time when
I thought about doctor’s degree... The
breaking point, when | decided to leave
the Latvian Institute of Organic Synthesis,
came when | faced the situation — today
you have the work but you may lose it in
a couple of month because the project is
coming to the end — for the second time.
When you are a young student, you can
have such a life, but not later, no matter
how big is your love to the science. People
should not be afraid of changes in their
lives.

You have studied chemistry. Why did
you choose it?

Iloved the exact science a lot but I never
got the highest rating in physics at school
although all guys in the class were writing
off the answers from me. | could not be-
cause | am a girl. | chose to study chem-
istry; moreover, when | was looking at
companies as Olainfarm, Grindeks, | saw
a possibility to apply it in practice.

During the studies | came to the Lat-
vian Institute of Organic Synthesis, par-
ticipated both in scientific and commer-
cial projects. Then | went to work for
Grindeks and then for Sandoz. | was the
medicine registration specialist in both
companies but | did not see a great po-
tential for growth; moreover, | noticed
the lack of pharmaceutical education. |
felt the need to change my life again, and
I chose to return to the university and to
study business economy. Shortly after |
received an offer from the Commercial-
ization Reactor.
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Katrina Krivenko

__Education
Master's degree in organic chemistry,

bachelor's degree in business economy

__ Work experience

Currently, the space project manager of SIA

Eventech, head of SIA Snap Latvia

Has worked with the Commercialization
Reactor before, where she was the project
manager of companies Conelum, Spatial
Initatives, Aminostream. Has worked as a
medical product registration specialist in
Grindeks and Sandoz, scientific assistant in
the Latvian Institute of Organic Synthesis

SOURCE: KATRINA KRIVENKO

In the Commercialization Reactor, you
were appointed to Eventech team as a
business process manager?

At that time, | did not have a specific
project management experience, so | be-
came the assistant manager for a number
of start-ups, | helped with everything that
was needed. Over time, | reoriented to
Eventech only. Now I have slightly changed
the business orientation again, and in
Eventech | am working only with the space
project, which is being implemented on
bases of the contract concluded with the
European Space Agency. In parallel, | am
managing Snapchat subsidiary company
in Latvia — | work for Snap Latvia.

Would you like to return to the sci-
ence?

I think a lot about it. | feel that it is a
difficult time in the chemistry science,
there are a lot of substances in the med-
ical market, which are being intensively
used. A giant work is not enough to dis-
cover something new, you need luck. I see
the big pharmaceutical manufacturers
choosing to buy research as an outsource
service; they are looking for medicine
start-ups, which have discovered an ac-
tive substance and work on the base of
this discovery. What is the guarantee that
it will be the pharmaceutical company’s
laboratory where researchers — no mat-
ter how brilliant they are — will come to
the correct molecule? While you are a
student, conclusion of a study with «no
result» is the result as well, but in a com-
pany, a negative result is not enough. Of
course, you can deal with the fundamen-
tal science but, to some extent, it is the
work «for paper». Important publications

in a magazine as prestige as possible, but
itis the same there as well — no one rush-
es to publish a study that has concluded
without a result.

Can we say that today you feel more
comfortable in the business environ-
ment, acting to some extent as a con-
necting element between science and
business?

I wouldn’t say that there are some com-
fort zones in business. You have to do the
maximum every day here as well because
as soon as you sit deeper into the chair, you
miss the right moment. Therefore, you have
to keep yourself in a continuous stress,
think ahead and be proactive. You have to

understand technologies and their applica-
tion, you have to know how to talk both with
partners and other scientific institutions,
the scientific community, because scien-
tists will not do it. | love to achieve results.
In business | see that | manage to achieve
a result, and it encourages me to move on.
The scientific basis is very useful. All young
people have to learn physics, chemistry,
engineering, etc., because technology is ev-
erywhere and it will be even more, and tech-
nical education will always be of high value
in the labour market.

You said that as business process
manager you have to understand tech-
nology, with which the company works.

13
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Eventech team — Jevgenijs Buls, Vladimirs Bespalko,

Katrina Krivenko and Vadims Vedins — at the timer,

which provides high precision measurements.

Are you aware of the space technology?

It is not so simple. Eventech product is
one of the components for the landing
system in the space mission. Eventech
provides a part of the hardware, which will
be used for very precise measurements of
the distance to the Moon surface, in order
to facilitate the landing. If we are talking
about the complete device or the entire
space mission project, even scientists do
not know all the details perfectly — each
has specialized in his or her own field —
and you cannot ask it from people with a
different operating profile.

Is the contract with the European
Space Agency your merit?

I helped. It is the merit of Girts Ozolins,
who was the executive director of Even-
tech at that time. With signing of the
contract Mr. Ozolins decided to leave the
company, and | took over the obligations.

Thus, the implementation of the proj-
ect is your merit.

We all are working actively as a team,
also Nikolajs Adamovics, the investor and
head of the Commercialization Reactor.
My merit is the promotion of recogni-
tion; in the industry, our technology and
the company is already know in the world
market. The contract with the European
Space Agency, which was concluded in
the beginning of 2016, is valid for two

14
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The Commercialization Reactor is a
Latvia-based international deep-
tech technology commercialisation
platform aimed at developing of
new businesses based on scientific

and technological success.
SOURCE: COMMERCIALIZATION REACTOR

years. We have to complete the technol-
ogy until the beginning of next year. The
contractual sum is the biggest in Latvia
by now — 400 thousand euro. We have
succeeded in finding partners abroad, we
cooperate with the Institute of Electronics
and Computer Science in implementation
of the project.

Are you looking for other markets and
applications of the technology?

It is the daily work. The space project is
the result of the daily work. Many areas do
not require such precise technology as the
one offered by Eventech, which is a timer
with a picosecond accuracy; it is enough
with accuracy of up to nanosecond or
even microsecond. The primary applica-
tion of the timer is navigation of satellite
lasers; since 2011, when the company
was founded, we have conquered more
than 50 % of the world market of such
application already. It can be used not

mnovation

Nikolajs Adamovics, head of the platform

Commercialisation Reactor, is to a great
extent responsible for the successful
marketing of Eventech technology

only in landing technologies, but also in
transferring information from one satel-
lite to another, in synchronization tasks
between the satellites and the Earth, and
other applications.

The technology is not new, its roots
lie in the invention made by researcher
Jurijs Artjuhs in the Institute of Electron-
ics and Computer Science 40 years ago,
but it was commercialized only now.

Jurijs Artjuhs came to the Commercial-
isation Reactor by himself, which is not a
very common practice. Usually, scientists
are addressed, and they may refuse to
cooperate. The idea of the Commerciali-
zation Reactor seems great to me — do
not hide your invention, your success,
share it to produce a product, that will be
used by the industry instead of remain-
ing on the paper only for the accounting
in a table drawer. Mr. Artjuhs wanted to
make the technology well-known and to
find other applications; at that time, the
Institute of Electronics and Computer Sci-
ence had several partners already. The in-
stitute scientists had a close cooperation
with the specialists of the Institute of As-
tronomy of the University of Latvia; when
examining the technology, the findings
were surprising — very precise measure-
ments can be obtained from the first time
already, you do not have to repeat the
measurements for several times and then
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Jevgenijs Buls and Katrina Krivenko have something

to be proud of — a timer whose primary application

is satellite laser navigation, which since 2011 has

conquered more than 50 % of the world market of this

application.

to calculate the average. Consequently,
the technology can be applied to moving
objects — satellites — successfully. The
technology was assessed by NASA and
the International Laser Ranging Service
as well. In mutual communication, the in-
dustry experts learned about the technol-
ogy, and an interest rouse about it. This is
considered the beginning of the commer-
cialisation. Eventech, by taking over the
technology, continues to promote it, to
search for new markets. | am very happy
that this is the Latvian success story.

How often success stories of commer-
cialisation of scientific inventions can
occur in such a small country as Latvia?

IT is a science as well; there can be a lot
of success stories in this industry rather
often, for example, the visual presenta-
tion platform Prezi purchased Latvian
company Infogram this year — it is a
success story. During the recession years,
people left the country, depopulation re-
fers to the success, while the absence of
investment does not allow purchasing of
modern equipment. This also limits oc-
currence of success stories. The objective
must be to raise the scientific achieve-
ments’ level in the country — it is the ba-
sis for giving birth to success stories.

A scientist and a business must
meet, and then we can speak of a

possible success story. Are they ready
to meet?

It is difficult to meet. The Commer-
cialization Reactor is a platform where
to meet, universities have technology
transfer centres, there are incubators,
there are various options offered by the
Investment and Development Agency of
Latvia. We have to speak about educat-
ing scientists more.

Are you saying that we have to teach
scientists to speak about theirresearch?

Scientists are often passive and want
to remain passive. There is a coopera-
tion platform, but why all scientists do
not rush to use it? There are researchers,
who are afraid that people will criticize
the idea they have cherished. Yes, it is
possible, in development of any start-up
there are moments, when you can make
some modifications, when the business
tells scientists what they have to do.

How big is the role of the team?

A big one. The investor assesses it;
and, it is important to the investor to be
sure that the team is competent both in
science and business. The research is as
a child to the scientist, he or she has to
stand for it with all of his or her hart. The
business process manager in the team
has to feel the same, he or she in the
team has to be the driving force. ®
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«| have titanium wires implanted
in my body so that | can feel the
magnetic field of the planet. Now
cyborgs may scare the people.
The digital environment in the
middle of 1990s seemed to be a
threat to the music industry. But
what initially seems to be sinister
afterwards turns out to be a
benefit to a mankind.»
Cyborg, co-founder of Cyborg
Nest,
SCOTT COHEN

«Technology allows not only to
solve the problems, but also to be
ahead of them.»
Entrepreneur, lecturer, innovation
activist,
CECILIA THAM

«For me the inventor is the
synonym for the term scientist. His
work is to invent. Researchers may
not always be successful in doing
business. You need to be able to
find people who are doing business
by continuing to make inventions
by the scientist - that is his strong
aspect.»
Entrepreneur, founder of the
Institute of Environmental
Solutions,
GUNDARS SKUDRINS

«Small countries have big
advantages, they can become very
strong in the field of innovation.
You have smart people, you
have a desire to do. In small
countries, it is much easier
than in big ones to develop an
ecosystem where people from
different fields - industry, higher
education, government, army,
etc. — can meet. Being in Latvia
for the third time, | have came to
the conviction that there is not
much that is needed to make this
country a significant player in the
field of innovation on a global
scale. The move has to start with
young people who are ready to
risk and make mistakes again and
again until a success story will be
reached. Success promotes the
success, start with small success
stories and build them bigger and
bigger.»
Entrepreneur, cyber security expert
and advisor,
MANNY BARZILAY
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START-UP
ECOSYSTEM

BUSINESS INCUBATORS

Incubators provide support to priva-
te persons and micro, small and

medium enterprises for starting and FINANCING
developing business activity by provi-
ding consultations, training and FOR GROWTH

events on general business issues,
mentor support, premises and
15 co-funding for business activity

Business

expenses

Creative Industries Incubator in Riga
Provides support to the existing, new

Incubators vides s o exiting,
. 0 and upcoming enterprises working in
| n I_G tV| G the sphere of creative industries. Terri-

tory of activity — entire Latvia.

PUBLIC AUTHORITIES

TOTAL PLANNED Ministry of Economics
FUNDING Policy maker

Investment and Development Agency
of Latvia (LIAA)

Policy executor; aims at becoming the
one-stop agency for start-ups.

FINANCIAL INSTITUTION
Altum . .
State development financial institu- Bl in Ventspils
tion. Administrates acceleration

INCUBATOR PROJECT programme managing 15 million euro

for innovative start-up business ideas,

business and product creation and - -
development, aiming at facilitating Bl in KU|dIgO
their growth and competitiveness,

especially for technological and
industrial projects. Funding is availa-

ble through three acceleration funds. - - -
It is envisaged that 60 million euro will Bl in Liepaja
be available for an additional acceler-

ation programme.

For information: the most active representatives of start-up ecosystem are mentioned
Source: LIAA, publicly available information
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PUBLIC

ORGANISATIONS

Latvian Start-up Association
(Startin)

Public organisation established in
2016 to develop the ecosystem of
Latvian start-ups, to popularize the
start-up movement in Latvia and in
the world and to protect their
interests.

Latvian Business Angel Network
(LatBan)

Public organisation. Aims at widen-
ing and developing investor network
in Latvia and supporting new and
promising projects. It is not limited
to start-ups. Business Angel is an
experienced investor in business and
invests its private funds in business
projects. It supports start-ups with
potential of rapid growth and at the
early stage of development.

Latvian Private Equity and Venture
Capital Association (LVCA)

Public organisation, brings together
the largest companies working in
the sphere of venture capital in
Latvia. By investing finances in an
enterprise, venture capital fund
becomes a co-owner, thus under-
taking part of business risks, but
also expecting payback correspond-
ing to higher risks.

m

Bl in JOrmala
Bl in Jelgava

EDUCATIONAL

ESTABLISHMENTS

Riga Technical University
Educational establishment, Idea Lab,
Design Factory — a place where ideas
of scientists and students are turned
into prototypes due to technological
capacities.

University of Latvia
Educational establishment, student
business incubator.

Stockholm School of Economics
Educational establishment, business
support centre.

RISEBA
Educational establishment, creative
business incubator.

Banku augstskola
Educational establishment, student
business incubator.

Biznesa skola Turiba

Educational establishment, Business
HUB.

Bl in Valmiera

Bl in Sigulda

Bl inOgre
Bl in Jekabpils

Bl in Bauska

Bl in Madona

Bl in Daugavpils

PLATFORMS

TechHub Riga

A community of start-ups, co-work-
ing space for technological
start-ups.

The Mill Riga

A community of start-ups, estab-
lished as a co-working space for
designers and programmers.

Oracule Tang Space
A community of start-ups, co-work-
ing space.

Teikums
A community of start-ups, co-work-
ing space.

Riga Venture Summit

Forum, international start-up
eco-system policy development
round table.

TechChill
International conference on innova-
tion and technology.

Digital Freedom Festival
International festival of technolo-
gies, start-ups and lifestyle.

Startup Slalom hackathon

48-hour event aiming at stimulating
the generation of new and innova-
tive ideas by IT, marketing and
design specialists and start-up
enthusiasts.

Startup Wise Guys
One of the largest B2B accelerators
in Europe.

Commercialization Reactor
International technology commer-
cialization platform aiming at

generating new enterprises based
on scientific and technological

achievements.

Bl in Rézekne
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To look under human skin

text / Lasma Vaivare

«| want to build something big and

permanent — it can be a huge granite
monument and can be a successful
company,» says Sandis Kondrats, the
manager and co-founder of the start-
up Anatomy Next. As a sculptor he has
engaged in the business of medical
education technology.

Anatomy Next offers an interactive application, which helps
to learn human anatomy in three-dimensional (3D) format with
augmented reality possibilities, for future medical and health-
care specialists. Currently, the application allows to study hu-
man head and neck in detail, revealing bones, nerves, muscles
and organs layer by layer. As stated by S. Kondrats head and neck
in their complexity comprise a half of human body. It is planned
to finish also the rest of the body by the end of the year. The next
step is creation of a simulator which will allow to practise the ac-
quired theoretical knowledge and to learn carrying out surgeries
in virtual environment. «We are living in the 21st century, but the
way of training of future medics doesn’t significantly differ from
that in the 17th century. Our aim is to change it. Residents are
still learning and making mistakes while doing surgery on people.
Mistakes have to be made during training, but they can’t leave a
negative impression on real people,» emphasizes S. Kondrats.

The application is tested and used by medical students in Lat-
via and USA, and pilot projects also have been carried out in sev-
eral European countries. The company successfully participates
in various competitions, and it will represent in the competition
of start-ups Creative Business Cup in Copenhagen in November.

First, there was a book

Anatomy Next has grown from an idea of the company
co-founder, sculptor Uldis Zarins, about creation of visual
learning aids for artists. S. Kondrats says that it is easier to il-
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lustrate a human body with visual materials. The book Anat-
omy for Sculptors was created. The book reached a medicine
professor of the University of Washington who looked through
it and approved it as being useful for students of medicine,
whose level of studies drops, who are bored and have gotten
used to interactive, visual information. This was the first indi-
cation. «Step by step, our attention switched from artists to
medics. The breaking point was when we realized that we can
help the artists of the animation studio Pixar, but it is not big
deal if they make a mistake, for example, illustrating a human
nose, but, if such a mistake is made by a doctor, the quality
of life of a person is impacted a lot,» admits the co-founder of
Anatomy Next.

When asked about how much time did it take to develop the
product, S. Kondrats lists: creation of the first book took one
year; two years for the next book, which already had 3D imag-
es; plus an application for artists was created, which served
as a basis for building the application for medics. Financial
resources were attracted both in Kickstarters campaigns (for
books) and in the form of risk capital, for example, in this year
500 thousand euros are attracted. It is planned to attract an-
other 2.5 million euros. S. Kondrats admits that investment is
mainly required for marketing and sales activities in USA. USA
is the target market of Anatomy Next. S. Kondrats has lived and
worked there for along time and still travels between Latvia and
USA. He says, «USA represents one half of the global money for
medicine; it has one language. There is practically no market in
Latvia. Of course, Latvia will benefit from the fact that we devel-
op the product here, so Latvian universities will be the first to
have the opportunity to try it out. We are submitting an appli-
cation to the EU research and innovation programme Horizon
2020, and, if we receive support, we will use these resources
to prepare the product for European market. The problem of
Europe is many languages, huge bureaucracy and fear of every-
thing new.» S. Kondrats refers to calculations showing that the
value of global market of medical and healthcare simulators is
estimated at approximately 1.2 billion US dollars, and half of it
is in USA. Considering the extensive market opportunities, the
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Anatomy Next

Owner: Exonicus, Inc, a company
registered in USA

The company registered in 2015
Turnover in 2016 — 69.2 thousand

euros
SOURCE: LURSOFT, PUBLICLY AVAILABLE INFORMATION

company believes that its turnover in 2020 will already be 20
million euros. «It is absolutely realistic; it is even a minimum,»
states S. Kondrats.

In Latin

The development of products was started in USA but was
moved to Latvia; one of the reasons was that there are much
more opportunities for cooperation with medics. «In USA it is
impossible to attract medics for building a product — huge sal-
aries, heavy workload. Here in Latvia medical professionals and
students see an opportunity in the product to improve their
knowledge and are much more responsive. There are great,
smart people,» the co-founder of Anatomy Next is pleased to
admit. He mentions several medical professionals — radiologist
at Pauls Stradins$ Clinical University Hospital and lecturer at the
Faculty of Medicine of the University of Latvia Janis Savlovskis,
the Head of the Heart Surgery Centre of Pauls Stradin$ Clinical
University Hospital Péteris Stradins, who even invited Anatomy
Next to attend a surgery, and lecturer at Riga Stradins Universi-
ty, dentist, mouth, face and jaw surgeon Kaspars Stamers.

In the presence of medics artists have drawn the ideal, com-
pletely healthy person layer by layer based on depersonalised
radiology data, while also removing various pathologies. The
greatest value of Anatomy Next is exactly its multidisciplinary
team of professionals. «Usually, there is a 3D artist who doesn’t
understand anything from medicine and a medic who converse-
ly doesn’t understand anything from 3D art; there is a medic
who doesn’t understand anything from programming and a pro-
grammer who doesn’t understand anything from art and medi-
cine. We have created a team, where a medic understands the
principles of 3D art and programming, whereas a programmer
has good knowledge of art and medicine, and an artist commu-
nicates with medics by using Latin terms,» says the co-founder
of Anatomy Next. He himself has not acquired Latin but instead
learned business terminology in order to be able to develop
business. The author of technical solution and one of co-found-
ers of the company is Janis Kondrats, the brother of S. Kondrats
and a graduate of Riga Technical University. ®

| LOVE ANATOMY

JANIS SAVLOVSKIS

a radiologist at Pauls Stradins Clinical
University Hospital and a lecturer at the
Faculty of Medicine of the University of
Latvia:

| love anatomy — it is my main motivation to
join the team. | am an invasive and diagnostic
radiologist, so during my daily work at the
hospital | have an opportunity to see anatomy
of living people in a way that was not possible
earlier — before the invention of computed
tomography, magnetic resonance and digital
subtraction angiography. However, both pre-
liminary knowledge and specialised software
is required to be able to see beauty in radio-
logical images. All | want is that more people
would have an opportunity to see what | see.
The greatest value of Anatomy Next is the
level at which the project is implemented. It
is very high. 3D models are geometrically far
more precise than anything created before.
The content is planned to be implemented at
a very high level also in terms of didactics. If
everything goes well, the end product will be a
full-fledged training tool.

TEAM FORCE

Investment Director of ZGl Capital,
member of the national jury of the com-
petition Creative Business Cup:

The company has a very strong team, which
combines medical, design, marketing and sales
specialists. The strong side — the product is
demanded by the market; it serves to solve
specific problems, and clients are paying for it.
The product has high aesthetic value, and it is
pleasant to use. Majority of investors worldwide
invest in their own region; there it is easier to
supervise companies and give advice to them.
It is great if an investor can be found or experts
can be attracted in the country with greater
market potential. The value of medical sector
market of USA is estimated at trillions, and |
wish Anatomy Next would conquer this market.
The investment success is not determined by
the sector in which a company operates. The
positive aspect in the education industry is that
it is a growing sector, which is taken over by
technologies. Overcoming the long sales cycle
will be a challenge for new companies that start
their business in this sector. They have to learn
how to show that their product is better, faster,
more convenient, why someone should start
using it and pay money for it.
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One of the mechanisms that allows a person to act on the basis of «common sense» is emotions and related processes; thus, this could

improve the computer system'’s ability to make decisions, says RTU Associate Professor Egons Lavendelis, Scientific Assistant Sintija

Petrovi¢a, Associate Professor Alla Anohina-Naumeca and Scientific Assistant Mara Pudane.

Why computer systems need
emotional intelligence?

Modelling and simulation of human reasoning is an important task of artificial

intelligence

This evening Janis has decided to com-
plete the report, but computers are all
Greek to him. He attempts to fill out the
form several times, but it turns out that
something is missing each time at the
confirmation step, and the previous input
of information disappears. «Preposterous
system!» he mutters to himself and starts
to press his computer keys even stronger.
In anger he accidentally clicks the mouse
twice in one place thus closing the sys-
tem. «l will not do it again» Janis screams
at the computer, and annoyed he dials the
number of the bank on the phone. «Hello,
nothing works for me again!»

Such situations are not rare. If the com-
puter system would have been able to
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text /Alla Anohina-Naumeca and Egons Lavendelis, RTU Associate Professors,
Sintija Petrovica and Mara Pudane, Scientific Assistants

realize that Janis was annoyed and was
able to help him, the work would be done
quicker, better and without unnecessary
nervousness.

What is affective computing?
There do exist such artificial intelligence
systems that think and act rationally and
such systems that behave like a human
being. These groups differ from others
also by the ability to model emotions,
which, moreover, is a significant differ-
ence between a human and a computer.
At the dawn of the computer era, when
computers were found only in universities
and companies, the presence of emotions
in machinery was not important. With the

photo/ Edijs Palens, LETA

arrival of computers in our homes and
pockets, the requirements have changed.

First of all, the emotional intelligence
is the ability to understand and use our
emotions effectively; secondly, it is the
ability to understand and to help regulate
emotions of others. In the past the emo-
tions were seen as a negative side effect
of rational thinking, and therefore the
concept of emotional intelligence arose
relatively recently — with the discovery that
emotions are an important driving force in
the decision making process and allow to
make decisions within a certain time and
with limited computing resources. In 1997
Rosalind Picard defined the concept of af-
fective computing. It is an interdisciplinary
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field that combines and uses the methods
and technologies of psychology, artificial
intelligence, sociology, robotics and other
fields. It studies the retrieval of emotions
from a human, their origin, imitation and
generation, as well as the use of emotions
in order to adapt the behaviour of the
computer system to the user.

Affective computing allows not only to
improve existing solutions but also opens
the door for creating new ones. Depart-
ment of Artificial Intelligence and Systems
Engineering of the Faculty of Computer
Science and Information Technology of
RTU (FCSIT DAISE) is the only one in Lat-
via doing targeted and long term research
in the area of Affective computing. The re-
search was initiated in 2008.

Emotions in intelligent tutoring
systems

One of the first directions that has oc-
curred in the artificial intelligence industry
is the development of intelligent tutoring
systems aimed at imitating a teacher. The
development of such tutoring systems is
an interdisciplinary field, and it is not pos-
sible without close cooperation among
teachers, psychologists and computer
specialists. Initially, intelligent tutoring
systems were rigorously rational like any
other computer systems, but emotions
in life are one of the cornerstones of the
learning process. If the person lacks the
capacity to feel emotions, intellectual
functions are also blocked. Both in science
and in practice, it has been proven that
positive emotions contribute to creativity,
to motivation to learn and to work. How-
ever, in the learning process we are often
faced with negative emotions.

We are saying that a good teacher must
be able to recognize and understand the
emotions of his or her students, and to
respond accordingly. When a student
studies with the help of an intelligent tu-
toring system, emotions emerge similarly
to studying with a real teacher, but there is
a lack of essential component - the teach-
er’'s emotional intelligence that helps to
reduce the impact of negative emotions
and increase positive ones.

One of the main areas of research at
which the developers of intelligent tutor-
ing systems are focused is the recogni-
tion of emotions, but what to do with the
acquired emotions? DAISE works in this
direction, in particular focusing the atten-
tion on adapting system’s behaviour to
the student’s emotions. This is another
equally important step towards full func-
tionality of the system. Now, the main
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research work is devoted to the develop-
ment of a multi-level tutoring adaptation
approach in which the user’s emotions,
their recognition and proper response to
them form an essential aspect. One of the
goals of the approach is the ability of the
system to adapt to humans with different
personalities because personality directly
affects the emergence and manifestation
of emotions.

In order to evaluate the effectiveness of
the developed approach, parallel the work
is carried out on the implementation of the
educational game integrating the identifi-
cation of the user’s emotions from the data
of the video recorder. Regarding the recog-
nition of facial expressions and emotions
in 2015 and 2016, successful cooperation
with the Istanbul Technical University
(Turkey) was also carried out. The system
to be developed will be an important step
towards truly emotionally intelligent tu-
toring systems that can adapt to the per-
sonality and emotions of any student cre-
ating the impression that communication
with a real person is taking place.

DAISE also examines systems that real-
ly «feel» emotions not just express them.
Such systems are used to simulate hu-
mans in order to display the behaviour and
to make decisions that are characteristic of
humans even if they are not the «correct»
ones or rationally superior.

Modelling of a group

Modelling and simulation of human
reasoning is an important task of artificial
intelligence for several reasons. Comput-
er systems nowadays are still very limited.
Questions and tasks that seem simple or

even trivial to humans (for example, to se-
lect milk at the store) are often not prac-
tically performable by computer systems.
This is partly due to hardware constraints;
for example, the robot does not have
«hands». But the ability of a computer sys-
tem to simulate human decision making
is just as important. It is believed that one
of the mechanisms that allows a person
to act on the basis of «common sense» is
emotions and related processes; thus, this
could improve the computer system’s abil-
ity to make decisions. Emotions are also an
important part of human reasoning. Simu-
lation of rational processes is not enough
to create reliable simulation models.

DAISE studies are devoted to the feasi-
ble modelling of human emotional pro-
cesses in a group. Complete simulation
models will provide more opportunities
to predict the crowd behaviour and group
learning scenarios as well as to study
patterns of behaviour of different social
groups. The modelling of a group of hu-
mans involves two interrelated parts: the
simulation of human reasoning and be-
haviour and the simulation of interaction
within the group.

Simulation of the person’s reasoning is
closely related to the personality and its
effect on the intensity and origin of emo-
tions as well as to the factors that cause
emotions and emotion interaction with ra-
tional processes. There are many different
theories on the origin of emotions, emo-
tional classifications and emotional inter-
action models in psychology literature.

Just as the modelling of one person is
based on psychological models, the hu-
man interaction modelling is based on
social interaction mechanisms. DAISE in
co-operation with the Rochester Institute
of Technology (USA) carries out research
whose main challenges are the formaliza-
tion of emotions and related processes as
well as simulation of social models empir-
ically observed in groups. The results will
be used to simulate group behaviour and
to explore social interactions.

Emotion-related studies and devel-
opments are created for commerce and
advertising purposes as well as for hu-
man-computer interaction. With the
commercialisation of smart environments
and social robots, one of uprising areas
are long-term user modelling that would
enable these artificial helpers to become
companions or even friends.

Alla Anohina-Naumeca and Egons Lav-
endelis, RTU associate professors, Sintija
Petrovica and Mara Pudane, scientific as-
sistants @
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Not science fiction anymore

Artificial intelligence
as an academic discipline
arose adlready in the middle
of the last century, but the
jump in the development
occurred around 2012,
when the first successful
research results for neural
networks appeared.
Neuron-based image
recognition outweighed
all other previously used
methods. Similarly, artificial

intelligence also affects
other areas — speech
recognition and translation
are now best done by the
neural network, and nobody

is interested in the old
methods anymore

e
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The simple and the general one

Artificial intelligence can be divided
into two parts — simple artificial intelli-
gence and general artificial intelligence.
The leading researcher of the Artificial
Intelligence Laboratory of the Institute of
Mathematics and Informatics of the Uni-
versity of Latvia Guntis Barzdins explains:
«The general artificial intelligence means
that it is as capable as a human being.
We simply call as artificial intelligence
the fact that a computer or program is
capable to automate some field of human
activities, for example, to listen to a spo-
ken word and to transform it into text or
translation. Each of these narrow areas
we call as artificial intelligence, but all the
areas together that a person can do is a
general artificial intelligence. The general
artificial intelligence is still the future, but
the development in this direction is very
rapid.»

At the very beginning the Laboratory
of Artificial Intelligence of the Institute of
Mathematics and Informatics of the Uni-
versity of Latvia worked on computer lin-

guistics, but recently it has commenced

serious work with robots, as computer
linguistics have come to a dead end —
it is possible to achieve something, to
translate, recognize a speech, but it is
impossible to understand the meaning
of the text deeply. G. Barzdins says: «The
new approach is that the language must
be based on the physical world, the lan-
guage cannot be disconnected from the
physical world,

and only

the robot

is the one

who has

eyes, hear-

ing, hands, feet

and who can touch the
world just like people. And only
then one can fully understand the
language. Currently, the fashion-

\ able thing in the artificial intelli-

gence is to do these things [com-
puter linguistics and robots]
together.»

To automate translation
The National Information Agency

LETA and the German public broad-

caster Deutsche Welle within frame-

work of Google DNI (Digital News
Initiative) project are working on a tool
to automate the translation of video
messages. The idea came from coop-
eration among the BBC, the University
of Edinburgh and other partners at the
big data project SUMMA (Scalable Un-
derstanding of Multilingual Media) in
the framework of the European Union
research and innovation program,
Horizon 2020. G. Barzdins explains
that in the framework of several related
projects the unified system combines
tools developed by the University

of Edinburgh (translation, speech
recognition), LU Artificial Intelligence
Laboratory (semantic language anal-
ysis), as well as Google, IBM, Amazon
translation, speech recognition, and
speech synthesis systems.

In these projects, it is planned to de-
velop technologies for the recognition
of multilingual speech, translation of
messages, automatic grouping of sim-
ilar messages, as well as identification
of persons, organizations and events
mentioned in the reports. Along with
the major languages of the project
— English, German, Spanish, Arabic,
Russian, Ukrainian, Portuguese, and
Persian — all these technologies will be
available also for Latvian.

The project description shows that
the Google DNI project has five key
activities planned. The first three ac-
tivities relate to the creation and eval-
uation of machine-readable, syntacti-
cally and semantically annotated text
corpuses for language comprehension
purposes, while the fourth is intended
for formalizing and integrating a large
interpretative and synonym dictionary
in the open-source data cloud semanti-
cally related with the web. Multilingual
computing lexicon that is needed in
the text generation — natural language
text generation and synthesis — will
be derived from the formalized vocab-
ulary. These results will be used in the
fifth step by developing a laboratory
prototype for text automatic summari-
zation technology. News organizations
are also involved in the projects, since
it is more practical to find the solution
needed in the production environment,
and it is also easier to test the tool.
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Will the robots take over
humans’ work?

Although in Latvia more and more com-
panies are interested in artificial intelli-
gence and are working with possible solu-
tions (for example, Exigen Services Latvia,
Accenture Latvia, Tilde), G. Barzdins
predicts that the arrival of artificial intel-
ligence to the society on a daily basis will
be a gradual process similar to introduc-
tion of the Internet (in 1992, under the
guidance of G. Barzdins the first Internet
connection in Latvia was created). First of
all, the specialists of artificial intelligence
have to be prepared; therefore, from the
spring of 2016, the Deep Machine Learn-
ing Course in the University of Latvia is be-
ing taught. One of the nearest events that
could greatly change the public’s habits is
self-driving cars.

G. Barzdins points out that there is no
base to be afraid of changes, but may be
it will not be possible to work in one pro-
fession for the whole life; the artificial in-
telligence gradually takes over many pro-
fessions, but it will not completely take
over all the work and new professions will
emerge.

«The question on how artificial intel-
ligence will affect the labour market is
topical in the society because artificial in-
telligence is able to replace the human la-
bour in many areas. Experience has shown
that the best results can be achieved by
combining artificial intelligence and ma-
chine-learning technologies with humans’
work. Namely, the biggest benefit will go
to the companies that will not replace em-
ployees with technologies, but will find
ways in which employees can maximize
the use of artificial intelligence in their fa-
vour,» says the head of Accenture in Latvia
Maksims Jegorovs.

One of the areas where he believes ar-
tificial intelligence can be widely used is
call centres. The technology company IP-
soft has created the artificial intelligence
agent Amelia, which imitates human in-
telligence, allowing you to communicate
with employees and customers in a natu-
ral, empathy-based way. Amelia is able to
recognize the mood of the conversation
member and to create a friendly but at the
same time also professional contact with-
in 24 hours a day in several languages. The
agent persistently collects information
and learns in order to accomplish tasks or
solve issues based on the analysis of the
accumulated data. Last year, Accenture
also developed a customer support solu-
tion based on the IPsoft Amelia platform.
Amelia can do many different work tasks,

The general artificial
intelligence is still
the future, but the
development in this
direction is very rapid.

GUNTIS BARZDINS
LEADING RESEARCHER OF THE ARTIFICIAL INTELLIGENCE
LABORATORY OF THE INSTITUTE OF MATHEMATICS AND
INFORMATICS OF THE UNIVERSITY OF LATVIA

such as helping bank customers to create
bank accounts, processing applications of
insurance claims.

To focus on the specific

M. Jegorovs also points out that chang-
es will occurin all sectors, including medi-
cine. The recent Accenture study conclud-
ed that artificial intelligence applications
are already good enough to save 150 bil-
lion USD in the industry over the next ten
years. For example, in the surgeries per-
formed by robots potential savings could
reach 40 billion USD, while virtual nursing
assistants can save 20 billion USD. In the
area of health care, the ability to use both
human beings and artificial intelligence
will be the best solution. Already now, by
analyzing indicators of human medical
history and tests, it is possible to deter-
mine not only the possible expertise but
also to adjust the best treatment method
in a very detailed way.

«In order to create artificial intelligence,
it is necessary to have an appropriate en-
vironment, laboratories — therefore, it is
important for Latvia as a small country to
focus on something specific in this area. It
is important that the benefits of artificial
intelligence can be used as widely as pos-
sible,» concludes M.Jegorovs. ®

iNnoVUsSSs

«The first wave - to automate
production processes, mechan-
ical processes. It is already
happening and will happen also
further. In China the government
subsidizes production automa-
tion, as it will increase produc-
tivity. People will lose their jobs;
one mobile phone manufacturer
replaced people with robots, and
60 thousand people lost their
jobs. The next wave — to auto-
mate the service sector. In Japan
there is a restaurant where ro-
bots make sushi, and also servic-
ing staff in McDonald becomes
less and less. The thoughts
about whether this will lead to
unemployment or the emergence
of new occupations differ. The
answer is somewhere in the mid-
dle - the content of the work will
change, and new professions will
emerge. Also the entertainment
field is already being taken over
by computers, even the London
Symphony Orchestra has played
a piece composed by a comput-
er. Computers become curious
and creative. We should talk
about the universal base income
that is already in the agenda
of many countries, in order the
people in situation when they
face massive unemployment will
occur and people will not able to
find a place in the new environ-
ment, they would not choose a
life-style that is dangerous for
others.»

TATJANA VOLKOVA,

Professor at BA School of
Business and Finance

«We are all partially cyborgs,
at least us with pocket-sized
phones with, for example,
facebook application. Part
of my personality, my brain
autonomy, has been given back
to the social network, we are
somehow enslaved. We read
what facebook selects, it knows
better what our friends are
that we are interested in. And
if you are not in the first three
search results in google, you do
not exist at all.»
VJACESLAVS KASCEJEVS,
associate professor at the
University of Latvia, quantum
physics researcher
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Ash instead of cement

InnNov'

Ash left in boiler houses after burning
woodchips could return to the forests — as a
considerably cheaper material for road construction 3

After long rains, forestry workers com- text / Lasma Vaivare
plain: the ground is too wet; machines go photo / Gundega Preiss
down; it’s hard to get wood out of the forest
which leads to forced downtime. The own- =

ers and residents in forested areas, in turn,
are far from happy about the roads ruined
by heavy machinery. Good forest roads are
crucial for competitiveness in woodwork- Condition of this considerably
ing. The development and maintenance  damaged forest road could be

of forest road network requires a consider- improved if fly ash was to be
able investment from the joint stock com- used in the construction — so
pany Latvijas Valsts meZi (Latvia’s State believes Viktors Haritonovs,
Forests). After investing 19 million euro in the leading researcher of
2016, company commissioned 285 km of the Department of Roads
forest roads of which 117 km have been re- and Bridges, Riga Technical
built and 168 km — newly built, according University (RTU).

to the company’s annual report.

Gravel and dolomite chips, stabilised by
cement or lime, are usually used for build-
ing forest roads. Using biofuel fly ash as
the binding element in road building will
be less expensive as currently ash does
not cost anything. Moreover, heat energy
producers must pay for depositing ash at
waste yards. And there is a lot of ash.

Suitable for roads

«Ash ensures remarkable improvement
of mechanical characteristics of roads.
Using this material, we can slow down
deterioration of forest roads and lengthen
their lifecycle,» says Viktors Haritonovs,
the leading research of the Department
of Roads and Bridges, Riga Technical Uni-
versity, referring to a study on the use of
ash for forest roads. The study was done
as collaboration between Latvijas Valsts
mezi, RTU and Fortum Latvia. The ash for
the study was obtained from Fortum Lat-
via cogeneration station in Jelgava, where
about 4000 tonnes of ash are produced
annually. This summer saw the conclusion
of the second stage of the study with lab-
oratory tests involving ash as well as mix-
tures of gravel and dolomite chips used for
building forest roads. Negotiations on op-
tions for the third stage of the research —
building an experimental forest road — are
ongoing. «The third stage would involve
not only building a road, but also five-year
monitoring to compare it with a reference
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road with no stabilisation at all or with
stabilisation using traditional materials —
Portland cement, which is far more expen-
sive,» V. Haritonovs explains the possible
future route.

In turn, the first stage included analysis
of literature and chemical analysis of ash.
«We must prove that the material is safe
for the environment and people, includ-
ing checking for heavy metals, chemical
elements that would stimulate exceeding-
ly fast growth of grass,» explains the RTU
researcher. To the questions about chem-
ical analysis results, he answers that some
heavy metals were found in ash, but their
concentration is below critical. «Chemical
elements in ash are similar by 70-80 % to
the ones in cement,» continues V. Hariton-
ovs.

Likewise, legitimation of ash material re-
quired for using it as road building material
was studied. According to V. Haritonovs
the Finnish parent company of Fortum Lat-
via is already on the way to recognise the
use of ash.

Another essential is forecasting of the
amount of ash in order to plan the scale of
road building. Currently available amount
of ash does not allow full substitution of
traditionally used stabilisers.

Use in Scandinavia

Scandinavia has some experience in us-
ing ash for road construction. This is stated
in the study: «The most common ground
stabilisation material is cement or quick-
lime, but the use of biofuel ash is an alter-
native employed in building less important
roads in Sweden and Finland. Biofuel fly
ash has been used successfully in con-
struction of various roads and squares in
Europe. Test results after construction con-
firmed that road constructions with layers
stabilised by biofuel fly ash have higher
bearing capacity and application qualities
compared to reference road constructions
under the same conditions. The risks of
freezing and thawing, the development of
bumps and ruts are decreased.»

Also for other roads
While forest road construction uses
granite or dolomite chips mixed with ash

The possibility to use ash in order to
strengthen gravel roads of local municipalities

should also be considered.

to create the top layer of the road, ash can
be used for asphalt road construction for
the lower unbound construction layers.
«For the layer that uses dolomite stabilised
by cement, ash can be used to stabilize,
strengthen and ensure better distribution
of load,» explains the researcher.

In turn, Indulis Brauners, the head of
research of the Development Department
of Latvijas Valsts mezi, says that one
could also consider the option to use ash
for improving gravel roads. At the same
time he acknowledges that it is impossi-
ble to promise that company will be using
ash in construction of forest roads in the
next decade. The company does not build
roads for the sake of building; there is a
reasonable density of road network to be
achieved. The network is to be completed
in the next five years, and ash will not be
used to maintain the existing roads.

Bringing together

To the question why Latvijas Valsts mezi
engaged in the study I. Brauners answered
that the company works with selling energy
woodchips, including their export. As they
sell a product that leads to the production
of ash, they considered the option of taking
the ash back from customers. Customers
either deposit the ash or use it as liming
material. «Ash contains phosphorus and
potassium and can be used as fertilizer,»
continues |. Brauners and notes that this
aspect of using ash is studied by the Lat-
vian State Forestry Science Research Insti-
tute Silava on order from Latvijas Valsts
mezi.

V. Haritonovs says that the meeting of
the researchers with representatives of
companies was initiated by the RTU In-
novation and Technology Transfer Cen-
tre. Before the development of the study,
its pre-research was done in the form of a
master thesis by Raitis Plonis. R. Plonis, V.
Haritonovs, Péteris Skéle and Andris Pae-
glitis are scientific authors of the study.

Using ash in forest road construction
completes the cycle. Nothing would be lost
of the trees transported by these very roads
from the forest to be processed into, e.g.,
boards, with the shavings used as wood-
chip fuel. ®

RESOURCES MUST
BE USED TO THE
MAXIMUM

ANDRIS VANAGS

Chairman of the Board
of Fortum Latvia:

Fortum inquired into the option
of using ash from Jelgava bio-
mass cogeneration station, which
is the largest biomass cogene-
ration station, already during its
construction. However, in view of
the requirements of the Latvian
legislation, this was impossible.
We have been collaborating with
RTU for a long time already: we
have been organizing tours for
students to the biomass cogen-
eration station, offered students
internships and research themes
for master theses.

According to Fortum'’s strate-
gy and conviction, the available
natural resources must be used
efficiently to the maximum of
their capacity. Why take materials
that can be profitably used to the
waste yard? The best examples
from the Nordic countries show
that ash can be used as fertilizer
(especially for forests) as well as
for road construction. In these
countries cogeneration stations
do not deposit ash as waste.

The annual amount of ash from
the Fortum biomass cogeneration
station in Jelgava depends on the
station's load and the ratio of ash
in biomass, averaging to 5000 t
per year. The aim of Fortum is to
find useful application for ash in
Latvian agriculture, while decreas-
ing its impact on the environment.
Practical use of ash would certainly
facilitate this. We are sure that our
collaborative study will show op-
tions for useful application of ash
in construction of forest roads and
decrease the amount of ash stored
on Latvian dumping grounds.
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VITAMIN INTAKE FOR
COMMERCIALISATION

«We do not want to turn all scientists into businessmen because

everybody must do their work, but we want to increase the understanding

about commercialisation»

These are the words of Edgars Babris,
director of the Technology Department of
the Investment and Development Agency
of Latvia (LIAA). The programme adminis-
trated by the LIAA Funding for Commer-
cialisation of Research Results targets the
commercialisation of research results that
are the property of research organisation
in Latvia or abroad and are being prepared
for the second stage of project applica-
tion. During the first stage ten out of forty
submitted projects received approval.

How many out of 100?

Itis planned thatin 2022, when the pro-
gramme will be over, the actors of at least
100 research projects will have «tested»
the savour of commercialisation. Howev-
er, this does not mean 100 new «smart»
products. «We cannot make it mandatory
to create 100 products because, in view
of the projects’ early stage (Technology
Readiness Level or TRL), it is impossible
to foresee if the formulae on paper can
be transferred into production. Nine out
of ten start-ups go bankrupt, and these
transfer projects too may turn out to have
a considerable rate of attrition.

«The reason we began the programme
is that we know that scientists have many
ideas and studies, and one of them shall
be commercially interesting,» explains
E. Babris. Likewise, funding available for
the programme is insufficient to com-
mercialise 100 projects according to the
terms of funding: a single project may
receive up to 300 thousand euro with
funding intensity of 90 %. Currently, the
total funding available, which consists
of the ERAF and the state budget funds,
is approximately eight million euro. By
March 2018 the available funding can
be increased after meeting set criteria,
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Most common mistakes
in commercialisation of
technologies
__Technology developed for a
non-existent market, with unsuit-
able price, business model, market
size, etc.

__Technology lacks data tests, and
it is hard to increase market inter-
est

__Technology is released in the mar-
ket too early generating hopes that
cannot be harmonised with the
needs of consumers Technology is
not prepared to enter the market,
and there is no funding for further
development

__Technology is partially developed
but is not proven commercially
leading to difficulties in engaging
additional funding in P&A and capi-
tal investments.

__Funding was engaged too early,
and it is impossible to fulfil initial
promises to investors leading to
difficulties in obtaining additional
funding

reaching 20 million euro. E. Babris says
that projects will be assessed a number
of times. The first selection takes place at
the stage of application. Successful appli-
cants may receive up to 25 thousand euro
for technical economic preliminary study
and development of commercial strategy
necessary for the scientists themselves
and the LIAA to be sure whether the idea
is promising. E. Babris adds that it is pos-

text / Lasma Vaivare

sible that scientists themselves realise at
this stage that they have no reason to ap-
ply for further funding. If they realise that
the product already exists globally, that
it will not be competitive or that it will
not find a market, a decision to forego
further funding may be submitted to the
LIAA. The LIAA will engage experts in this
assessment. However, the scientists will
have gained experience in commerciali-
sation even in case of attrition; therefore,
projects can be added to the one hundred
of successful applications.

The projects that will pass the second
assessment can be submitted for consid-
eration for the other part of the funding.
«The second stage involves industrial
research, experimental development,
prototyping and other commercial ac-
tivities. When a prototype is completed,
it will be possible to look for collabora-
tion partners, the market, to attend ex-
hibitions, to go to possible collaboration
partners and register intellectual proper-
ty rights,» the director of LIAA Technolo-
gy Department lists the next steps.

«If 20 products are prepared, it will
be a lot,» says technology scout Lita
Lazdina. The ideas and development
of Riga Technical University (RTU) are
at the centre of her attention. Likewise,
technology scout Maris Jansons who is
aware of the events at the University of
Latvia (UL) estimates that, if every re-
search institution that engages in the
project and it will have one or two suc-
cess stories at the end, this will be a
good result. Scientists have no lack of
ideas. M. Jansons says that at least the
first stage of project application had set
high standards for the leaders of scien-
tist groups and that it may have slowed
down scientists’ activity.
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Being a trustee

A scout is a bridge between scientists
and business to whom research ideas are
presented and who has to assess their
commercialisation potential at a very early
stage, to motivate researchers to engage
in commercialisation process, provide all
kinds of assistance that researchers may
need in this process and help researchers
to consider the project from commercial
perspective.

Positive collaboration experience and
personal contacts — these competenc-
es are required of scouts. «For university
people it is very important to see a scout
as one of their own; it is hard for an out-
sider to come and try to engage scientists
by promising them good things. A credit
of trust developed during previous work
is the decisive factor for successful collab-
oration,» states L. Lazdina. She has accu-
mulated considerable experience having
worked at the RTU Innovation and Tech-
nology Transfer Centre and knows how to
talk to every scientist, what is going on in
which laboratory and who is the best spe-
cialist for solving an issue or a problem.
Technology transfer process is very famil-
iar to M. Jansons too. He began to work
at the UL Innovation Centre over ten years
ago and is active in technology transfer
point of contact project that was carried
out during the previous European Union
structural funding period.

A springboard

«Whether an idea is successful or not
determines its excellence. Good ideas
never stay without an owner,» believes
M. Jansons. Of course, it is possible that
the amount of funding available for each
project as part of the programme will be
insufficient for reaching appropriate com-

We know that scientists

have many ideas and studies,

and one of them shall be
commercially interesting.

mercialisation result. Likewise, it may be
that the period of three years within which
an idea is to be commercialised will turn
out to be too short. L. Lazdina gives an ex-
ample, «in ICT it takes much less time to
develop a product than, for instance, in
pharmacy.»

«The programme will not be a cure-all,
but it will offer an intake of vitamins in
terms of funding which will enable assess-
ing the commercial potential for a greater
number of projects. This is an additional
tool that will enable scientists to gain new
experience, to further their knowledge of
working with a market in mind and com-
municating with companies,» Laila Elina,
head of RTU Innovation and Technology
Transfer Centre, provides an assessment
of the programme. According to her one
benefit of collaboration with businesses is
the possibility of seeing new horizons and
constructively assessing one’s technology.
«Sometimes it is enough to look in a some-
what different direction or add a small com-
ponent to find that the project works not in
the area for which it was envisaged but in
another one,» she says.

«This is a good instrument for changing
thinking,» adds L. Lazdina. Naturally, it may
happen that having become familiar with
the stage of commercialisation researchers
realise that they are not fit to collaborate
with the industry. And this is not necessary
for all according to technology scouts. «I
like the example given by the dean of the
UL Faculty of Business, Management and
Economics Gundars Bérzins. Usain Bolt is
good at running 100 m, but, if he was to
run hurdles, the result would be mediocre.
If a researcher is Usain Bolt in science, he
cannot change his field. Everyone must do
their own best; there are researchers who
are excellent lectors and educators; there

are researchers excelling in their studies
and promoting science, while others are
very good at commercialising and even
have their own business,» says M. Jansons.

Hand in hand with a
businessman

LIAA concludes after the first stage of
project application that scientists lack skills
for assessing and describing commerciali-
sation potential and market for projects.
Therefore, the greatest challenge now is
to change their thinking. «Not all scien-
tists want to share their studies as these,
certainly, have secrets. However, we have
to explain them that, if scientists conduct
research and develop projects thinking that
someone might steal them, then when the
project is over the ideas will not be possi-
ble to commercialise, because they will be
afraid of investors, and no investor will in-
vest in a product he knows nothing about,»
emphasises a LIAA representative. LIAA as-
serts that, to make commercialisation more
successful, it is essential to involve people
with experience in business in the team of
researchers. «We want research that targets
business. If the group of scientists does not
have a business leader, we will help them to
find one. Scientist teams are already look-
ing for people. To develop our economy it is
important for us that a product reaches the
market,» explains E. Babris.

Although LIAA does not aim to turn sci-
entists into businessmen, the programme
envisages that the final result is to be alien-
ated and commercialised. «Alienation or
the transfer of intellectual property rights
can take place in two ways: either a new en-
terprise is established to promote the prod-
uct on the market or a licence is sold to an
existing company to introduce the product
into production,» says E. Babris. ®
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BUSINESS PLAN

DEVELOPMENT

® Performance of technical and
economic preliminary study

® Preparation of commmercial
strategy

PERFORMANCE
OF SCIENTIFIC WORK AND
TECHNOLOGY DEVELOPMENT

® Performance of industrial study
® Experimental development

@ Prototyping

From new drugs to
unique measuring

devices

text / Lasma Vaivare

Researchers are ready to commercialise research in

various areas of national economy

During the first stage of application to
Funding for Research Results Commer-
cialisation, seven research organisation
received funding; three among the ten ac-
cepted applications are from Riga Techni-
cal University (RTU) and two — projects
of the Institute of Electronics and Com-
puter Science.

Earnest preparation

One of the successful ideas by the RTU
researchers involves the preparation of
natural thermos package from bio re-
source, which is widely available in Lat-
via — coniferous greenery. The material
is characterised by its capacity to arrest
the flow of heat and cold, thus ensuring
temperature required for the product
and protecting it from external condi-
tions, for instance, during transportation
or storage. Besides, this is by-product of
the forestry industry, which disintegrates
in natural conditions, without creating
pollution or making adverse impact on
the environment or people’s health. The
second business idea is related to the
development of a measuring and control
system of electric energy consumption
unique on the global market. The system
is designed for large industrial companies
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and will enable monitoring, for instance,
the energy consumption by industrial ro-
bots, as well as diagnosing problems in
energy network, facilitating the optimisa-
tion of the amount of consumed electric
energy and saving considerable funds.

In turn, the authors of the third idea
created a technology for purifying waste
waters of pharmacy companies from
noxious substances, which cannot be
processed by current purification devic-
es. According to Laila Elina, head of the
Innovation and Technology Transfer Cen-
tre of the RTU, the material developed
by the RTU researchers reacts under the
impact of air with chemical pollution, di-
viding noxious elements into clean water
and carbon dioxide (CO,). It is planned to
make a reactor that can be integrated into
the factory sewage system and to test its
performance in laboratories and industri-
al conditions at Latvian pharmacy compa-
nies.

For efficient treatment

Another accepted project related to the
pharmacy area comes from the Latvian
Institute of Organic Synthesis. The insti-
tute wants to commercialise a new drug
for treating diseases of the central and pe-

mnovation

IMPLEMENTATION OF
COMMERCIAL PLAN

Participation in international
exhibitions, contact exchanges,
conferences and seminars
abroad, individual visits,
participation in LIAA-organised
national stands and trade
missions

Strengthening of industrial
property rights

Preparation of commercial
offer

Preparation of licence
agreement and other
agreements for transfer of
intellectual property

Submission of property rights
patent, signing of licence
contract or establishment of
company

ripheral nervous system. The drug action
is based on sigma-1 receptor (Sig-1R)
modulation. Drugs that influence Sig-1R
activity are efficient for treating demen-
tia of various origins, cognitive disorders,
convulsions and depression.

The Latvian Biomedical Research and
Study Centre wants to develop a person-
alised breast cancer molecular diagnostic
test for selecting molecularly targeted
drug, most suitable for each patient, and
dynamic assessment of cancer during
treatment. The Riga Stradin$ University,
meanwhile, will be developing a genet-
ic test based on the currently globally
used standard molecular biology analytic
methods, employed to determine genetic
variations, including mutations. The test
is meant for determining genetic varia-
tions related to infertility, using DNA.

3D sensitive textile, which can replicate
three-dimensional shapes using inbuilt
sensors, can be used in medicine, reha-
bilitation, sport and cinema industries,
as well as video games, sailing sport and
clothes industries, and beyond. The proj-
ect is developed by the Institute of Elec-
tronics and Computer Science (IECS).
Shape replication is based on the deter-
mination of separate surface segment ori-
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New drugs for treating
dementia and epilepsy
Latvian Institute of Organic
Synthesis

Thermoelectric radiation
sensor

University of Latvia, Institute of

Solid State Physics APP

Natural thermos package
Riga Technical University

Purification of waste-water
of pharmacological industry
Riga Technical University

Ultra-broadband impulse
radar sensor

Institute of Electronics and
Computer Science

Dynamic electric energy

consumption control and data

acquisition system
Riga Technical University

entation using sensor junctions. Techno-
logical precision and resolution depends
on the number of sensors employed and
their density. The technology includes
innovative wiring data communication
solution, which enables connecting many
hundred sensors, resulting in real-time
surface shape replication, according to
Girts Smelters, scout in ICT technology.
A prototype, approbate in collaboration
with a rehabilitation centre, already been
developed. However, it is planned to
choose which of the possible uses of 3D
textile to develop further after performing
technical economic preliminary research
and  developing  commercialisation
strategy. Of course, it is planned to
analyse market demand for several
possible applications and, depending on
the result, to choose developing further
an application with the highest economic
potential. Although work on the project
has been going on for years, it is, accord-
ing to G. Smelters, at the initial stage from
the technology transfer perspective.

Promising good results

The second IECS project involves
commercialisation of a new type of ul-
tra-broadband impulse radar sensor,

Funding for Research Results

3

Cascading electromagnetic
induction pumps on permanent
magnets with stabilised
parameters

University of Latvia

Personalised breast cancer
molecular diagnostic test for
drug selection and control of
the course of disease
Latvian Biomedical Research
and Study Centre

3D shape sensitive textile
Institute of Electronics and
Computer Science

Genetic test for determining
infertility causes
Riga Stradins University

which provides possibilities for improv-
ing or replacing the current solutions to
the determination of moving objects,
non-contact diagnostics and determi-
nation of dielectric parameters. This
solution will be more precise, quicker
and expend less energy. As the project
developers point out, the current secu-
rity solutions for determination of mov-
ing objects mostly use passive infrared
sensors (based on heat radiance, they
can determine the temperature of ob-
jects which differs from the surrounding
temperature), CCTV cameras and infra-
red sensors. In turn, ultra-broadband
impulse radar technology is based on
narrow radio impulse radiation into en-
vironment and analysis of the obtained
echo, which enables determining electric
and magnetic reference dimensions of
objects and distance to them. Besides,
as G. Smelters explains, electromagnet-
ic waves are disseminated also through
obstacles, enabling not only to make dis-
crete survey, such as by hiding sensors
behind walls or dropped ceilings, but also
to use the technology for finding buried
objects or people trapped under ruins, to
diagnose breathing and cardiac activity
of patients.

Maximum time for
performance of
commercialisation
activities from the
moment of fund
allocation

Total funding
available, composed
of ERAF and State
budget funds

8

Maximum available
funding for a single
technology transfer
project, funding

intensity up to 90%

300

Technology scout Maris Jansons points
to the advantages of a project by the In-
stitute of Physics of the University of Lat-
via; the aim of the project is to develop
electromagnetic induction (non-contact)
permanent magnetic pumps (EPMP) for
pumping and transferring liquid metal
with control system pump working pa-
rameters stability provision. EPMP induc-
tion pumps have significant advantage
compared to traditional three-stage lin-
ear induction pumps; essentially, the nec-
essary alternating current magnetic field
for pumping liquid metal is generated in
a much simpler way. This, in turn, means
much simpler construction and simpler
manufacturing, smaller dimensions of the
pump’s active part and, therefore, lighter
weight and higher efficiency. M. Jansons
also notes that EPMP pumps are likely to
have higher hydrodynamic stability.

Meantime, the Institute of Solid State
Physics of the University of Latvia wants to
commercialise a new, technologically in-
novative thermoelectric radiation sensor
for spectroscopic devices. Spectroscopic
methods are widely used in environmen-
tal monitoring, food quality assessment,
criminalistics, pharmacy, chemical indus-
try and elsewhere. ®
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Small particles extracted from an endangered, rarely found in the wild or difficult

to obtain plants are transformed into active substances for use in cosmetics

Not in fields, dunes or forests of Latvia but in laboratory light
cabinets in cooperation with the University of Latvia (UL) plants
reproduce (in the case of laboratory — their mass), and the ac-
tive substances extracted from these plants could be found in
cosmetics tubes and jars already in near future, allowing to fight,
for example, acne, ageing signs or changes of skin pigmentation.

Without causing harm to nature

«We take a very small part of the plant in the wild, and then
separate and reproduce stem cells. We extract stable cell cul-
tures, which we can later reproduce for a long time, achieving a
constant result. It is much more efficient because cells are grow-
ing as a mass without producing unnecessary elements; conse-
quently, the concentration of active substances is much high-
er. This would not be possible by collecting plants in the wild.
Moreover, it is the only way for us to work with rare, endangered
and protected medicinal plants as well as with slow growing or
difficult to obtain plants. For example, if buds which are available
only one week per season are necessary for extraction of a sub-
stance, you do not know when exactly this one week will come
and whether the material quality will not differ from the previous
season,» explains Anna Ramata-Stunda. Together with Martins
Boroduskis she has founded a start-up Alternative Plants, which
deals with development of active substances for cosmetics by
using stem cell cultures of plants. Both co-founders are also
researchers at UL, but the technology and related intellectual
property is created and developed by themselves through sup-
port of RebelBio accelerator at Cork University in Ireland. The
cooperation with UL is continued in the form of contract studies.

A. Ramata-Stunda and M. Boroduskis have extensive experi-
ence in cooperation with manufacturers of cosmetics, for exam-
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ple, Madara Cosmetics. But they are not going to manufacture
cosmetics themselves; they leave it to manufacturers of cosmet-
ics to whom they will provide the active substance — an extract
which is added to the end product. «We will sell the active sub-
stance in large containers,» smiles M. Boroduskis.

The company works with two species of plants protected in
the Baltic Sea region; these plants are rare, and consequently —
also unique on the global market. These are coastal plants, but
their names are not revealed due to patenting. In the wild these
plants are exposed to ultraviolet radiation and salt stress, so
they generate various protective molecules. There are also prod-
ucts from plants that are currently in the stage of development.
These plants are used in the traditional medicine and also have
been used previously with a good effect in cosmetics extracts,
but due to the method used by the company could give even
more qualitative effect and become more easily available.

From one to several

«In addition to the fact that we offer unique active substances,
our product is sustainable,» says A. Ramata-Stunda, adding that
the pressure from consumers and supervising institutions on
manufacturers of cosmetics to become greener increases.

M. Boroduskis also outlines other benefits. Namely, it is pos-
sible to vary the growing conditions of plants (light, nutrients)
in the laboratory to obtain different raw materials. Extraction
conditions can be also changed. «It is our uniqueness that we
can obtain a product for different applications by using only one
plant species. We can obtain several types of product for vari-
ous applications from biomass of one plant,» he explains. «We
can also obtain two conceptually different active substances
from one plant; first we yield low-molecular substances which
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Elza Kaktina, Anna Ramata-Stunda,
Martins Boroduskis and Baiba Silamikele

— Alternative Plants team, which knows
how to extract stem cells of plants from
rare plants and transform them into active
substances used in cosmetics.
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are more effective for antioxidative protection, ageing. From
the remaining material we can efficiently yield high-molecular
substances which absorb moisture and are useful for moistur-
ising products. Two different products are obtained through
one technological process; they can be combined or used in two
completely different products by the manufacturer of cosmet-
ics,» adds A. Ramata-Stunda. M. Boroduskis says in this regard:
«Actually non-waste production».

Proving the efficiency

It is planned that by the end of the year development of the
range of Alternative Plants products will be finished and that
proof of efficiency will be completed. Five to ten years ago mar-
keting was more important than proof of efficiency, but now
manufacturers of cosmetics require efficiency data and test
themselves whether the result can be achieved by the particu-
lar component. The company carries out tests for efficient use
of the active substance in products with specific application.
«There is anti-acne direction, regenerating or anti-ageing active
substances, substances regulating skin pigmentation, which
are more interesting to manufacturers that export products to
Asia. There, 90 % of cosmetics have active substances which
make skin lighter. This direction also becomes more significant
in Western Europe; here people more often have various pig-
mentation disorders related to ageing,» continues the company
co-founder.

Search for investment takes place concurrently with efficiency
tests. The company needs 400 thousand euros, which it hopes
to attract by the second quarter of the next year in order to be
able to ensure larger volume of cultivation of plant cells and,
consequently, also higher production volume. The existing vol-
ume is sufficient for ensuring pilot lots of products but not ex-
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Entrepreneur, business modelling
coach:

The area of biotechnology start-ups
is very topical in Europe and it has
huge potential in the future. Scandi-
navia and Great Britain have estab-
lished environment for development
of biotechnology start-ups; there
are mentoring programmes, accel-
erators. Latvia does not have similar
activities. Therefore, it is difficult to
get innovative biotechnology prod-
ucts created in Latvia on the market.
For a scientist it is hard to become
an entrepreneur on his or her own.
Consequently, Alternative Plants is a
unique story on a Latvian scale; it can
be implemented only by such a team
as Anna and Martins who have ambi-
tions of scientists and entrepreneurs
to move their idea forward.

Alternative Plants co-founders Anna
Ramata-Stunda and Marting Boroduskis
have extensive experience in cooperation with
manufacturers of cosmetics, for example,
Madara Cosmetics.

tensive production. It is complicated to rouse interest of major
manufacturers of cosmetics with small production volume.

The company has ambitious goals - first, to conquer markets
in the Baltic states by using personal contacts and previous expe-
rience in the sector of cosmetics, then in Scandinavia and other
European countries among which the company co-founders see
the German speaking countries as very attractive. In 2019 it is
planned to focus also on the Asian market. Whereas by 2022 the
goal is to achieve 30 % market share on premium segment active
substance markets in Europe. It is possible because only some
manufacturers of active substances use stem cells of plants;
therefore, the market cannot be considered over-saturated.

The global market of active substances for cosmetics is esti-
mated at 2.63 billion US dollars; plus it is growing. «Demand for
more expensive, efficient, proven active substances is increasing.
The consumer has become more knowledgeable and is ready to
pay more, but efficiency is required,» states A. Ramata-Stunda.

Gave a push

This is not the first joint venture established by A. Rama-
ta-Stunda and M. Boroduskis. The company InCell has devel-
oped and commercialised a cell transplantation product which
facilitates healing of ruptures of horse ligaments and tendons.
«Again cells - but in this case animal cells. We have not gone far
from cells,» says M. Borodiskis. Efforts can be felt on the mar-
ket to make this cell transplantation product into a veterinary
medicinal product. «As soon as something becomes a medicinal
product, a huge investment is required. For such a small compa-
ny as our company it is impossible to develop a product without
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The objective of rapid business growth and
company value raising programme Clima-
te-KIC Accelerator is to support initiatives on
mitigation of climate change influence and on
commercialisation of «clean» technology. The
programme is intended for green technology
start-ups, the product or service of which can
mitigate or adapt to the influence caused by
climate change in such areas as cities and
urban environment, sustainable production,
soil and water, finances and measurements,
industry, processing, energy efficiency.

SOURCE: RTU

huge investment. More and more often we consider if we should
sell this company as we link our future more with Alternative
Plants,» admits M. Boroduskis.

The previous experience in business, knowledge about the
cosmetics sector and participation in RebelBio acceleration pro-
gramme, which focuses on biotechnology start-ups, has given
a push for more rapid development of Alternative Plants. «This
accelerator was valuable because it encouraged its participants
to think: they have to find a way, how to enter the market faster,
how to sell now, how to gain more recognition and trust of in-
vestors. We have to learn, and it also applies to scientists, that a
product has to be created, which is necessary today,» admits A.
Ramata-Stunda. ®
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Printing batteries on

Special tattoos inform

in the world

A step closer to

textiles

wider application of smart textiles can
be facilitated by solutions in storing en-
ergy necessary for providing the perfor-
mance of various sensors. Researchers of
the University of Manchester offer their
solution to the challenge; they work on
elastic batteries printable on textile. Ac-
cording to the study the printing uses
graphene-oxide ink, which ensures good
stability for electrodes by interacting with
textile material. High-performance sports
clothes, clothes that monitor health indi-
cators, military equipment, mobile con-
nection devices and even portable com-
puters are just a few possible applications
for new technology.
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Dentistry at the hands of
a robot
The first fully automated dental sur-
gery ever was performed in China. Two
3D-printed teeth were implanted into a
patient’s mouth. According to the South
China Morning Post, the hour-long op-
eration took place in the presence of two
medical employees, but they did not as-
sist. The robot used data of the patient’s
skull and jaw obtained with a CT scanner
and special marking system. The opera-
tion marks the result of a four-year collab-
orative study between the Fourth Military
Medical University’s affiliated Stomato-
logical Hospital and the robot institute
at Beihang University. It is thought that
the innovation could solve stomatolog-
ical problems in China; due to shortage
of specialists people often choose inad-
equately qualified assistance. The first
dental robotic system was approved by
the FDA in the United States this year,
developed by Florida based company
Neocis. The robot also uses a CT scan to
prepare for the operation.

about health problems

Scientists of Harvard Medical School
and Massachusetts Institute of Technol-
ogy created an ink for tattoos which en-
ables the control of blood composition
and warns about health problems. The
tattoo changes colour to warn about
changes in glucose, sodium and pH lev-
el in blood. This biosensor tattoo can be
useful for patients with diabetes to mea-
sure the level of sugar in blood, for cardi-
ac patients and for hard-working people
to assess their overall health condition.
Likewise, they could be used for general
medical diagnostics. The researchers do
not plan on performing clinical studies
yet.

Superfast data

transmission

International group of scientists used
terahertz multiplexing for data transmis-
sion, simultaneously transmitting two
video signals at the speed that compared
to the fastest cellular networks of today is
over 100 times higher. Current voice and
data networks use microwaves, but the
demand for data transmission is increas-
ing. Terahertz waves have higher frequen-
cy than microwaves; therefore, they have
much higher data transmission capacity.
The scientists have only just begun ex-
perimenting with terahertz frequencies,
and many of the basic components do
not exist yet. The US Federal Communi-
cations Commission has issued a licence
to test terahertz wireless data connection
to Brown University, which could become
the backbone of high-speed data network
of the next generation.

humanoid robots

Researchers of the University of Colum-
bia developed a 3D-prinatble synthetic
soft muscle with intrinsic expansion abil-
ity that does not require an external com-
pressor or high voltage equipment which
previously limited the capacity of produc-
ing small robots that move and perform
independently. The researchers believe
that the artificial muscle is durable, ex-
tensible and able to lift heavy weights.
Soft robots would be appropriate for plac-
es and activities requiring contact with
people, such as healthcare. Unlike rigid
robots, they can replicate natural move-
ments, such as picking small or soft ob-
jects and performing delicate tasks.
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Smartphone sensors

could make traffic greener

By combining car sharing apps with a
smartphone’s ability to measure move-
ment and vibration, the researchers of
the EU-funded research programme Hori-
zon2020 CROWDA4ROADS project are
hoping to make roads greener. Smoother
roads create fewer vibrations and less
friction on tyres meaning that vehicles
need less maintenance and less fuel to
power themselves into motion. This, in
turn, causes less CO, emissions. Data
obtained from smartphones about dam-
aged, uneven and rough roads could be
further submitted to the local authorities
for speedy decisions on the necessary
road repairs thus making their mobility
sector more energy efficient. Simultane-
ously, it is possible to monitor the num-
ber of people in the car and by offering
an incentive system to raise the number
of passengers in cars. Passenger cars ac-
count for over 70 % of intra-EU passenger
transport, but the average car occupancy
rate is below two passengers per car.
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