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Abstract

Aim of this report is to analyse typology of teclogy transfer channels, assess key dimensionscbhtdogy
transfer framework and mechanisms, introduce tmeeot of interaction modes in Latvia. The paperagphes
local technology transfer policy, analyses avadabl market technology transfer models, descrilffégsency of
modes and identifies critical factors for efficigathnology transfer system in Latvia.

Traditional approach assesses technology transfea Bnowledge transfer between research laboratanel

industry and is influenced by four main componerity: level of collectivisation or / and globalisati (b)

availability of new facts (knowledge); (c) persohskills and abilities to adapt, use, improve amdavate and (d)
availability of advanced machines and equipment.

The wider definition assumes that “technology tfans an active interaction between two or morga@ntities,
during which the sum of technological knowledge a@m stable or increases through the transfer efasrmore
components of technology.”

Technology can be transferred through a range afmdls and applying range of forms of interactibatveen
the sources of technology and their environmerdllp@nd globally, e.g. B2B, B2C, B2R&D, R&D2R&Dcet

Today, Latvia is not yet a knowledge economy, awedoping a knowledge economy has become the dlgeatt
the Latvian government, in a situation when couhtayia is more heavily reliant on labour intensad low —
tech industries, having little need for new knovged

Latvia in the same time is struggling with two teth challenges. The first is to effectively cretgehnology
transfer channels for converting the country’s dasing research capacity and human capital intasaat for
economic growth, competitiveness, and rising stedwlaf living. The second is enhancing competite@nand
productivity in low and medium-tech sectors.
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Introduction

In recent years technology transfer has internatised and its importance is reflected in differgualicy
measures. Comprehensive mechanisms of technolaggfér cover complex processes and numerous clsannel
through which technology might be transferred. Vhkie of access to new knowledge, fight for talegttting
societal value out of states public research, prgreeurship behaviour and spirit of scientiste@ffe technology
intermediate infrastructure are just few prioritiéknowledge economy.

Besides traditional attitudes to research commigsation and intellectual property (IP) managemémtre

continuously increasing value of knowledge workatslities and skills of technology absorptionskveral small
economies the policy towards creation of new tygehnology transfer system is getting more and rcergral

place in national innovation policies. Here migbktiention Finland, Sweden, Israel and Austria. [Bseone is
constantly developing new regional RTD infrastruetwith core element of technology or impulse aestthat
will act as a catalysts and new technology prowderthe entire region. This would mean adoptimgtsgies that
are suited to the respective regional and instinai conditions rather than addressing individuderprises and
research institutions.

This paper is aimed to assess Latvia’s as a snaalsition economy’s technology transfer measureksidentify
market imperfections as well as potential improvetse

Models of technology transfer

Technology is transferred to solve problems anatergvealth. Technology transfer could be understood as the
movement of a specific set of capabilities from andity (person, team, business, organization) rotteer.
Lundquist and Thompsdrhave introduced the technology transfer to be:Vemoent of the ability to realize a
technology from one person or group to anothercaadirmed by demonstration of performance agaigseed
requirements”. Technology transfer (TT) might beditionally defined as “the process through whichavative
technological know-how, expertise or knowledge digved by Research and technological developmenDJRT
institutions is transferred to and adopted by itgu®r society with the aim of industrial use, siai or
environmental benefit or commercial exploitatiain”

The more wide definition is that technology tramsge“the active interaction between two or moreiabentities,
during which the sum of technological knowledge a@m stable or increases through the transfer efasrmore
components of technology”.

Transferring takes place between two parties: an$feror” or technology provider who usually owte t
intellectual property and is allowing making it dahle to others and a “receiver” or adopter whedsor wants
the IP and is agreed to pay for it for its own uséermediaries or “facilitators” could make tharsfer process
easier’

Technology transfer refers to any process by whiwh party gains access to a second party’s infesmand
successfully learns and absorbs it into his pradadunction®

TT mechanism is any specific form of interactionvieen two or more social entities during which teabgy is
transferred:

e internal transfer: delivery of internally developggbtems or equipment within a company or orgaioisat
(division-to-division transfer);

e external transfer: movement of new knowledge intooat of organization, including acquisition of
technologies from outside sources, licensing, alidnaes at many levels, including collaborative
development and industry consortia. This is thditi@nal way of technology transfer;

e mergers and acquisitions: purchase of both teckedoand technical capabilities by acquiring whole
company or business;
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e dissemination: open access to technical paperpr@asgntations sent directly to technical commusitie

Technology Transfer Channi the link between two or more social entitieswhich the various technology
transfer mechanisms can be activated: B2R&D, B2BCBR&D2R&D etc® Globalisation has also affected the
technology flows taking place within such key TTanhels’

- domestic and international trade in goods and services is transferring technologictdrmation. Production
equipment and related services can directly imppreeuctivity;

- Foreign direct investment (FDI) transmits technological information and innovatsadutions from multinational
enterprises to their subsidiaries in recipient ¢nes that are even newer or more productive coethén host
firms;

- Licensing typically involves the purchase of production ostdbution rights (protected by some intellectual
property right (IPR)) and the technical informatiemd know-how required to utilise those rightss limportant to
differentiate intra-firm TT, where IPR and know-hatays under firm’s control;

- Joint ventures are formed by contractual arrangements between two or more partwéere international
founders may provide technically superior productioformation through licensing, while local pantseisually
provide distribution networks, labour, unigue magragnt techniques or some other local advantages.

- Imitation is themost significant channel of TT, in which a rivainfi obtains the technological or design secrets
of another firm. Imitation or adoption may be acfeié through product inspection, purchase and deositipn,
trade fairs, reverse engineering and even simjaleand error.

- Transfer of employees where technical and managerial personnel with knowledgeahnologies leave one firm
and join or start a rival firm based on that knadge. Such competition can be a significant fornmédrmation
diffusion in industries and locations where crodgfeation of knowledge is important and employege mobile.

- Public data in patent applications and test data allow studying available informatadout new technologies,
learning the underlying technologies and developgmgpeting processes and products.

- mobility of personnel and temporary migration to universities, laboratories, conferences andeipti training
centres located mainly in the developed econoiesv to transfer much skills and technological know-how to
students, scientists, and managerial and techpa&rabnnel. Many technologies cannot be effectitagsferred
without the complementary services and know-hovwerajineers and technicians that must be on-siteddain
period of time.

Technology spilloversould be defined as information learned and alezbib a way that the benefits do not fully
accrue to the know-how owner. Technology B2B spélosocietal benefits results in lowered costsatgre
productivity, advantageous post-innovation and iothesiness process elements for which the owner ¢annot
charge full value.

The backward and forward linkag®sn a case of FDI may generate important spillovaiisrough forward
linkages the foreign subsidiary produces technekiginputs that reduce the costs of its customeraises the
quality of its products. A backward linkage arisebere the investors’ operations require improvettod
technologies and standards for technological infrots its local suppliers.

Main TT Channels between R&D and industry

Traditionally publicly funded research organisatiofPRO) operate in “open science” model where IPR a
retained by PROs with unrestricted flow of new mfiation (knowledge). However, the only moral obligas
from the users are to quote the source and to shareprovements. This model still prevail in Latas in most
countries of Europ&" The licensing model was introduced by USA in 186€h adoption of Bayh-Dole Act
encouraging PROs to establish a technology trarfigfetion. World Bank report strongly suggested_atvia to
introduce such proactive way of knowledge comméiszition in 20027 Like in Central Europe, also in Latvia
almost nothing has been done to stimulate knowledgesfer by improving legal environment concerning
ownership of public research results. The Opennseieand Licensing models operate as “linear” models
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reflecting straight process from invention to newduct or technological improvement. The recentettguments
outline that more effective interactions betweeierste and industry take place in non-linear waysorcalled
“innovation model™

Technology transfer from PRO to industry is a cawphon-linear process. It is not a relay race whaee
researcher hands over an invention to a patennattovho files a patent that he then hands over salesman.
Technology transfer is not a one-way road whereadésearcher communicates to the businessman. tirafagou
can see on figures 1 and 2, technology transféregesult of a multi-dimensional relationship begw science
and industry where the actors communicate wibh other.

The regular transfer of technology is influencedttsy following pre-conditiorté:

= The research organisation must hold relevant siatke-art competence, be capable to produce ibeor
in a position to provide applied research servioesthe implementation and adaptation of technology
developed elsewhere.

= The research organisation must be motivated tosfeanits knowledge and to communicate with
enterprises. Key motivators can be benefits suclinasicial rewards, better reputation, or access to
competence held by an industrial organisationatt @lso vary between individual academics accortting
personal preferences and may even vary from casgswmaccording to the type of project.

=  The research organisation must establish a transehanism that is transparent to the potential aisé
capable of combining and integrating (research)pmtances according to the needs of client entexpris

Academics usually prefer to spin-out their invensioather to license even last is less costly anckgr route of
commercialisation. Having limited motivation andguiaranteed royalties’ income from IP generated extech
prefer to keep control on their intellectual babids a result we see too much unsustainable andabed
surrogate firms created on bases of created iretsities new technologies.

In a licensing channel PROs grants user right$stdéPR in the form of licence, which can be exalasiwith or
without the right to sublicense, which enables théustrial partner to develop and commercialise ecest
products and processes and may regulate also deligrivatives in return for license fees and fyyamcome
related to the commercial returns achieved by itrédugpartner.

The channel of collaborative, partnership or spaetseesearch is attractive for industry until iultbacquire and
own, often at reduced cost valuable new technofogie at least, fully exploit their advantage. Thigadvantage
of this channel in Latvia is that government supp@pen science” model but potentially applicablewn
technologies are not developed up to the level @wadsferred form of ownership (unclear status datest
ownership) from where industry could take over amnmercialised results further. Here it is importém

distinguish between three different knowledge tianshannels in non-linear “innovation model” foatkia:

1. research consultancy servicesually provided to industry to solve particytaactical technological issue
without creating new IP. This could be a first stepestablishing longer term partnership and kngwin
each other in practical work.

2. contract researchivhere PROs provide research contribution to ingustith aim to solve particular
problem rarely developing new solutions or new &geduch projects are focused to improve existing
technologies where PROs act as a quality reseamlice and external expertise as well as equipment
providers instead of providing frame for new mitiéum breakthrough®

3. collaborative researctincluding sponsored one) where PROs provide sagmt new IP in a format of
new novel solutions and technologies. In Latviafaowe see complete mass of all these channels in
existing state aid programs therefore it is diffi¢a expect out measurable results and real coitinn.

Spin-off companies from PROs are relevant chanmehses where inventions are fare from proof-ofeephand
their feasibility lack of readiness that industrguwid be interested to take a license. The advardhgpin-offs is
continuous relations with original PRO and incubatear-by this PRO. If development become proofed n
firms are acquired by another larger companied.altvia there is no such acquisition demand butllspaoffs
have little trust on global scene.

13 Management of intellectual property ... p.10-11.
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The creation of a pre-incubation facility which gqamovide specific advice, services and accessdesped finance
is crucial for sustainable spin-off firm developrhe@ne of models in USA is setting up proof of cepiccentres
in a university that (1) develops innovative andrketable technology, (2) create external netwoeks] (3)
collaborate with TTOs assisting in the commercalan process’ Similar concept is technology bridging
foundations in Germany and university holding comea Innovationsbron in Sweden that supports rebess
that W&}Qt to commercialise research results thrqarghincubator and incubator services and the prawiof seed
capital:

The competence centres is a recent R&D partnernsioigel initiative in Europe (Sweden, Germany, Flasde
Austria, Estonia etc.) where the Swedish versioncompetence centres is based on two-year conttactua
agreements between the universities and the eisespwith a joint research prografhin Austria a comparable
Kplus competence centre program requires setting of ixlégnt legal entities providing enterprises with th
long-term opportunity to make pre-competitive r@skaogether with different research institutionghin the
framework of jointly sponsored and designed reseprojects®

Latvia’s technology transfer system
Overall situation in Latvia

Latvia is a small country and our economy is vdosely tied to the global economy. Currently, Lathias the
distinction of being the fastest-growing economyha European Union. For the past ten years, r&& Growth

in Latvia has exceeded the average GDP growthimatee EU countries. Ever since 2004, Latvia's GBhd3
increased by 10.4% on average annually and in 280%a’s GDP increased by 10.3%. This year Lataieek the
same challenges as many other countries: a slowddweconomic development, an urgent need to reduce
administrative expenses, and a government incrgigssearching for measures to promote economic trow

Developing a knowledge economy has become the ti#eof the Latvian government, in a situation when
country Latvia is more heavily reliant on labouteimsive and low — tech industries, having littleechdor new
knowledge. Acquiring or developing knowledge isgeived as a panacea because it can help a couittry w
limited natural resources generate growth, andoftbers, to diversify their sources of growth. Todagonomic
development is often viewed as a technological phemon; for a lagging economy, it is seen as tlepimenon

of catching up with technological advancementsll,Stie fact remains that the generation of knowkeds
concentrated in relatively few innovation driveruntries?

Today, Latvia is not yet a knowledge economy. They kknowledge-intensive sectors—information-
communications technology, electronics, materiaisree, wood chemistry processing, and biotechiyokd
pharmacology, remain marginal in the Latvian econoigh-technology sectors represent only 2% ofttital
workforce in Latvia, which is much lower than theeeage of 3.5% in existing and future EU membemetoes.
The same conclusion emerges from foreign direcestment and export flows, which capture two impurta
channels through which technology is diffused amidb@ced in a transition economy like Latvia.

" Gulbranson C. A., Audretsch D. B. Proof of conaegritres: accelerating the commercialization ofersity innovation, J
Technol. Transfer., 2008, v.33, pp.249-258.

18 Sellenthin M.O. Technology transfer offices andvarsity patenting in Sweden and Germany J. Techfminst., 2009 (in
press)

19 Mayer S., Blaas W. Technology Transfer: An Oppuaitiufor Small Open Economies Journal of Technol@ggnsfer, 27,
275-289, 2002
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Figure 3. Company’s innovation sources
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Latvian industry isn’t quite developed, there acehigh growth innovative companies like “MicrosgftNokia”
or “Skype” which have possibility to invest in rasehes and to create high technology laboratohemselves.
Latvian enterprises are not concerned to investeghnology’'s development and adopting. The projosit
demonstrates the statistics of European Union whatéa'’s indexes lag behind ES average in thdigltis. The
traditional model of technology transfer (PROs dusiry) in Latvia has low performance. This crosasiry
comparison also emphasizes the limited participadiothe Latvian private sector in the knowledgeremmy. Not
only have a few private firms been directly invalvi@ the so-called knowledge intensive sectorsthetievel of
R&D effort funded by the private sector remains ofiehe lowest in Europe, accounting for only 0.2¢4DP,
which is approximately six times lower than the &lérage.

Innovation policy in Latvia is formal priority as has too little financial resources. The most pdirénterprises
operate far below the technological frontier. Ondyy few Latvian enterprises are product innovatind most of
these firms innovate by investing in capital equiminrather than by either conducting applied redear
themselves or purchasing research services fromidraor foreign research institutédThe innovation culture is
undeveloped and as a consequence, ability of imitatnd adoption of external knowledge is low. Atling to
figure 3, the most popular sources for technoldgieaelopment is company itself followed by linkaggusiness
to Costumer (B2C) and ideas coming from owners,@my then followed by TT industry to industry ondiness
to business (B2B).

The state research programmes are establishedonitypareas of research to promote the developroétibese
scientific disciplines and facilitate their conwiibn to the competitiveness of economy and advaeoé of
society.

The main research policy funding trends over tkefige years include:

+ establishment of thematic research programmesidmityrresearch areas that have the potential tkema
a significant contribution to the competitivene$she national economy;

» introduction of institutional funding in 2005 torehgthen research institutions, which earlier nesgi
only project-based funding;

e in 2004 implementation of the National Programmeupgf®ort for Modernisation of Scientific
Infrastructure in State Research Institutions” vetarted, attracting European Regional Development
funds (ERDF). For the EU Structural Funds’ 2007-2@fanning period it is foreseen that further suppo
will be provided for the renovation of researchtitngions and the modernization of research equigime
as well as the enhancement of availability andrtieglernisation of ICT to promote increased human
resources for research;

* introduction of a new measure “Support to the lementation of doctoral programmes and postdoctoral
research” (2005), to facilitate the renewal of hanrasources in R&D. “Development of Tertiary (Highe

22 L atvijas Tehnolgiskais Centrs, “Latvijas MVU vajadzibu analize irmmijai”, Riga, LIAA, 2007, 101 p.
2 Watkins, p.6.



Education” is a programme launched in 2009 to cotisupport for improving the quality of tertiargueation
studies and programmes, increase the proportisiudfents in masters and doctorate study programeneisto
raise the professional and research qualificatifrezademic personnel;

» emphasis on supporting the applications of resesrsults (2005 and 2006). For example, via thvynset-up
technology transfer offices in higher educatiorabkshments; development of scientific and reseguatential
and capacity, attracting supplementary human ressuo science and research, cooperation improviesmnesng
higher education institutions, research centres emerprises, improving research and innovatioricpohnd
administration, and contributing to the awarenessagiety about the role of science and researahthe EU
Structural Funds’ measure “Development of Scientifid Research Potential”.

For 2008, 13.8MEUR out of 62.5MEUR allocated by khiaistry of Education and Science was spent omihe
state research programmes:

« information technologies;

* organic chemistry and biomedicine;
» materials science;

« forestry and wood sciences;

* Letonica (Latvian language,

history and cultural studies);

* energy;

* environmental research;

* agro-biotechnology;

» medical science.

Country’s research potential is loosing critical smao train new industrial researchers and engn€eEne
potential to support business need to acquire gitden knowledge and to contribute with applicabéseaarch
services so crucial for creative imitation is cdti The total capacity of R&D personnel in Latiseequivalent to
the total R&D personnel in one mid-sized US labamat*

The first step to create technology transfer systebatvia and development was State Aid Programctinology
Transfer Contact Points” (TTCP) which was impleneeinin 2005-2006. As a result 6 technology transtertact
points were established in Riga Technical Univgréivo), University of Latvia, Ventspils Universit€ollege,
Rezekne University College, Latvia University ofrhaglture -1. TTCPare structural units of a scientific institute
or higher education institution to support and potenTT activities, and they are responsible for keting and
provision of information on research activities agxperience of the organization. Consolidated astptd the
program are still on a way to reach measurablentgcand be sustainable:

= 40 seminars organized,

= 202 commercialization offers prepared,

= 19 cooperation agreements initiated,

= 55 local and 7 international patent applicatioreppred.

The second step of technology transfer system dpwednt for period 2007-2013 was planned launch of
Technology Transfer Centres and further suppof T€Ps. The main difference between these prograas w
market specification. If TTCPs are tended to locelrket, Technology transfer centres should be ftus
international markets. Also was planned that Tetdmo transfer centres will analyze and finance
commercialization steps of unique technologies fepacial proof-of-concept fund, which is very imiaot factor

for successful commercialization and licence trddiefortunately, economic downturn had made coroestiin
plans. As result, program “Technology Transfer @sit was cancelled and only eight contact points of
technological transfer are operating since sectaplaf TTCPs support program was launched in 2009.

Besides TTCPs the unique international technolagpsfer provider in Latvia is Enterprise Europe Wk
(EEN) Latvia. But it is not sufficient to cover gving industry needs and replace intended technotoaysfer
centres. And the main reason is EEN Latvia canferofinancing for new technology development and
commercialization.

As a complementary aid program within second step #esigned “IPR Policies of Universities”, butthbolicy
measure don't work effectively. The main reasontffisg is low PROs motivation in Latvia. According low, all
rights on IP, which are financed from public funds|ong to state. This unclear situation createsyndifficulties
in technology commercialization process, also si§tnare not interested to disclose their invergio

The funding sources for R&D and innovation are guaitmilar for Northern Ireland and Latvia. Low m@te R&D
expenditure was identified as a key issue for keoge transfer financing by both regions. The NartHesland

24\Watkins p.7.



invested app. 250 MEUR for period 2003 to 2007. years 2009-2013, it is expected to invest ~500 RREL
R&D from EU structural funds. In terms of investrheavenues, the expectations differ essentiallynaprity of
investments goes to bricks and research. It iscdlffto expect comparable outputs if knowledgengfar budget
in Latvia represented only 300 - 400 ths. EUR iA260th for governance and operational t3ols.

Conclusions

Latvia in the same time is struggling with two teth challenges. The first is to effectively cretgehnology
transfer channels for converting the country’s dasing research capacity and human capital intasaat for
economic growth, competitiveness, and rising stedwlaf living. The second is enhancing competite@nand
prodtégtivity in low and medium-tech sectors. Thare too little changes since World Bank recomméadatin
2003:

First, local firms must upgrade the technologioayelopment by absorbing knowledge produced outsideia.
Unfortunately, current Latvian policies are onlythaand weakly touching this challenge. And at Hagne time,
Latvia will need to reform its national innovatisgistem to get out societal value from its humaritabpnd kept
tradition of scientific excellencg.

Latvian enterprises will simply be unable to conepefithout an efficient knowledge absorption and wiezige
diffusion capability. Unfortunately, this capabjliturrently does not exist in Latvia. Today’s sttaa require
strong increase of quality of technology transfeanagement as a capacity and as a profession; leghyno
transfer managers (brokers) are often neither atetyuqualified nor paid, even though they shoul@a central
role in technology transfer to business.

A much broader focus is needed, with a stress ohntdogy creation, including both R&D and desigrd an
engineering skills, technology acquisition, anchtemlogy use€® Government should come out with a clear policy
statement regarding the ownership of intellectwapprty motivating PROs and researchers.

For development of Latvian national system of tedbgy transfer is needed key strategy, valid fiwr@ad range
of different technologies. Main goals of such &gatis to find solutions for (1) improvement of th#iciency of

existing technology transfer mechanisms (2) moitiwvatind adoptability in enterprises towards innimrat (3)

increasing industry awareness for technologicatisead accessibility of research institutions dradrtproducts.
The last target is (4) to enhance the quality chi®logy transfer. Recognizing the profession chtwlogy
transfer brokers and managers and introducing tdobp transfer-training schemes and study programicc
solve this problem.

% Knowledge Transfer Strategies for Regional Develept and Competitiveness IRE Knowledge TransferkikigrGroup
Final Report, 2008, IRE network, 64 p.P.24
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