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This effort is an attempt to assess the underpin premises of technology transfer appeared after
1991 when the Ukraine gained the independence and to highlight and evaluate the potential
barriersfaced between technology supplier and recipient. Afier the Soviet Union has fallen apart,
there was a strong increase in a number of participants in foreign economic activity. For many of
them, commercial interests were much more attractive, important and understandable than the
national, economic and political security of Ukraine. Under the umbrella of disappearance of
many administrative mechanisms, this brought to elevation of physical volume of sales of strategic
goods and advanced technologies abroad, which may pose a threat to national security, regional
and global stability, and a competitiveness of domestic economy.Thus, this is the set of factors that
strongly affect an efficient and proper functioning and optimization of the process of transfer of
intangible materials science technologies. Consequently, a technology transfer is a process that
under its umbrella involves not only a technology transfer itself but a dissemination of specific
technological knowledge; acts as a rather complicated communication between supplier and
recipient; stimulates a creation of new consumer values and may be repeated time after time.
Thus, when implementing the process of technology transfer, specific situations may appear that
depend on characteristics of the activities of transfer subjects involved, and if given that an object
of transfer is a new technology each time, thus it is fair to conclude that a specific and unique
approach in the process of technology transfer may not be offered, and that is precisely why an
implementation of each stage of transfer requires well-founded and grounded solutions.
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1.1. Problem definition

Traditionally, Ukraine has been a leader in development of new progressive
materials for the needs of leading high-tech industries. After Ukraine has gained an
independence in 1991, its technical and scientific potential turned out to be of a little
demand sincethe country could not sufficiently finance scientific efforts and thus a
development of advanced technologies that had been patronized within the Soviet
Union. Fundamental and applied research, powerful materials science schools,
developed industry, advanced educational system and a highly educated population
with good scientific and technical background became good prerequisites for
becoming a successful European country. It was expected that after a certain period
of experience, Ukraine would move forward rather fast and successfully compete
not only on the world market of ideas and new technologies, but also in the field of
research and innovation as well.

It is well known that any developed economy is based on a solid background of
science and knowledge. New technologies for production of high-tech products are
the main driving force of country's progress, and a success of their implementation
in the basic industries allows us to increase national welfare and take a stable high
place in the world rankings [1]. However, for 27 years of independence, a business
in Ukraine has never become a civilized one. Every year, a rather large number of
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students graduate from Ukrainian technical institutes and universities, but there are
no longer those industrial R&D institutes and industrial enterprises that previously
could employ this annual huge flow of young specialists and attracted those to a
development of high technologies. All this leads to dramatic outflow of talented
young people from the Ukrainian scientific community, industrial and engineering
sector.It also brought materials science to crisis, which further resulted in a decrease
of a level of high-tech industry, which is based on advancedmaterials. However, the
highest scientific level of knowledge had been accumulated by the Ukrainian mate-
rial science experts, gives us a hope and a good chance to revive these enterprises by
attracting both knowledge and investments. Nevertheless, the more knowledgeable
and experienced in the field of technology transfer, the persons who hold this
knowledge would be able to work with more experienced and powerful investors
and the easier would be for them to tackle the problem and enter the world market. It
is obvious that a training of specialists and creation of national system of advanced
training of scientists in the field of technology transfer management and trade
control system that meets international requirements is one of the main tasks that
need to be resolved in the near future if Ukraine moves to a market economy and
wants to meet the international standards.

If to analyze a foreign experience in this area, then we will see that institutions
start to be involved in commercialization of their R&D results, so-called technology
transfer offices (TTO), are established almost at every university or R&D institute [2].
And this is natural, since the main scientific research in Europe, USA, Singapore,
Japan, etc. are conducted by scientists in the laboratories of institutes and universi-
ties, and the product for further commercialization is either technology, or material,
or a specific article made from this material. However, TTO mainly does consulting,
helps to attract investment, and conducts thematic trainings and seminars on indus-
trial R&D and export control of strategic goods. All this helps scientists to acquire
the necessary knowledge for successful and safe implementation of their inventions
and developments.However, if those offices are not necessarily aware of trade
control constraints that might raise the risks of a misuse and WMD proliferation.

For Ukraine, a history of advancement of scientific developments and technolo-
gies that implement those (especially dual-use products) [3] to a consumer market is
almost zero. The socialist state (the former Soviet Union) usually divided a financial
support of science and transferring R&D results to industry. And if the financing as
a whole, had a consistently moderate and controllable level throughout the country,
the financial support of technology transfer to industry had a significantly higher
priority but was geographically clustered in nature and was concentrated mainly in
the environs of Moscow and Leningrad. An exception was a direction of develop-
ment of new advanced materials for military complex, aerospace, electronics and
other high-tech industries. The Academy of Sciences of Ukraine was the recognized
leader (and it was documented at the highest state level at those time). However
again, this may not be referred tomostresearchersbut was also of a clustered nature
and singled out certain groups of scientists who carried out targeted research and
development programs fixed by the government decrees with specially allocated
funding. One of such programs was a development of powder metallurgy. Scientists
of Frantsevich Institute for Problems of Materials Science of National Academy of
Sciences of Ukraine created a new industry - powder metallurgy by commissioning
four powder metallurgy plants and more than 50 workshops of this specialization at
existing plants.

After the collapse of the Soviet Union, the practice of government patronage of
works on transfer of scientific developments to industry was almost curtailed for all
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countries of the former Soviet Union except Russia, since all specialized innovative
institutions remained on its territory and under the authority of its government.

A paradoxical situation has appeared — the carriers of knowledge in development
of new materials remained “homeless” in own country. From the one hand they
possessed a great value in hands, but simply do not know how tooffer it to the world
market and had no experience how to resolve this serious and important issue. And
in case of dual-use technologies, there still exists a danger of violation of the Law on
State Secrets, which has not been nevercanceled and is still in force [4].

1.2. Historical and other premises

Nowadays, the Ukrainian materials science institutes, recognizing and
understanding the world level of their developments, understand that their R&D
results (both current and those left from the Soviet times) may not be easily brought
to a format perceived by the global market (a problem of certification, etc.) and to
bring those to this market without any efforts applied. Thus, the biggest problem
comes here - scientists simply do not know how to competently and professionally
do this! In the era of the USSR, 1) none of them even cared and 2) nobody taught
them and even at presentthis system of education does not exist, despite being of
extremely important. The same educational activities on innovation, trade control
and technology transfer, which are conducted by international foundations are
ineffective and not that systematic. To study this abroad is a very problematic, as
both for financial reasons and language barrier as well. In addition, such training
does not account for peculiarities of a mentality of scientists from former Soviet
Union and national regulatory framework.

In addition to these general problems, there naturally exist some technical
problems of a technology transfer itself and especially a transfer of dual-use
technologies. Intangible (dual-use) technology, is a technology having its
commercial (civil) and military and/or defense applications, has been always a
controversial subject [5] in Ukraine, the EU and all over the world. For Ukraine, at
present, all these problems should be considered accounting for the fact that this is a
two-way road. On the one hand, Ukraine, having a military conflict in the east,
needs to modernize the existing weapon systems and an influx of new dual-use
technologies. On the other hand, having a “goldenstock” of materials science
developments, Ukraine is extremely interested in export of those to elevate a level of
its economy. Because of the technical problems, first, it should be noted that
virtually every exported technology is not that new to the state which want to buy it.
The developed countries never transfer the most advanced technologies not to create
competitors and potential threats to State’s national security. Therefore, for Ukraine,
which imports these technologies in a time-critical position, their qualified expertise
for the presence of Ukrainian counterparts is extremely important. A technical
problem is also the fact that the technologies involved in transfer process often need
to be modernized and/or improved and adapted, for example, to domestic raw
material base and existing equipment. One of the problems that can be encountered
in technology transfer is technical problems. The transfer and implementation of a
new technology often involves a radical and/or partial change of the existing
process.

It is obvious that less transformations required by the available technology are,
the easier is to perform a transfer process, therefore, when looking for a potential
future consumer, minimizing any “additional” costs and changes should be of the
highest priority. Technical problems are mostly dictated by the content of
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technology and therefore it is necessary to have thoughtful solutions to those
problems that may pop up in the process of technology transfer. The more difficult
problem faced is so-called historical and mental problem.Each company has its own
history and employs a team with a certain level of knowledge and experience
thusmastering a new (especially Ukrainian) production technology of any advanced
materials requires acquiring new knowledge under the guidance of one of
technology developers. To put it into the other words a new technology has to be
escorted. Often these technologies use non-standard equipment, which is also of a
problem andneeds an additional training for a staff.Thus, atransition to a new
technology requires quite a lot: new raw materials base, components, equipment,
etc.;administrative management and control difficulties, which bring the entire
previously stable supply system to a quite slight and/or completechange. The
commercial risks of this restructuring grow up significantly, and sometimes they
simply become critical and lead to a question of advisability of buying a new
technology. One of the most important is a question of future sales. An appropriate
market search, future demand prognosis, sale network formation—all these activities
should be constantly in a view of company’s management,which is to acquire a
technology. Let’s consider the existing premises and the Catch-22:1) technical: a
technology must be both new and “slightly outdated”- to minimize the need of
radical changes;2) historical and mental: company's team must be both highly
experienced and ready to master new knowledge and skills- an escort of new
technology being transferred and team training has to be of administrative prime
priority and managed;3) administrative: the management has to be effective and
ready to face new challenges;4) economic: innovation should facilitate a quick profit
and be reliablefora long time - advanced materials science technologies (especially
dual-use solves this problem through a duality —and a quick profit through a good
product and a long-term perspective through manufacturingresponsible aimed
articles; 5) political: the need to export advanced technologies to financially support
internal activities and at the same time constraints imposed by a risk of WMD
proliferationand a misuse that might restrains potential transfers.

The main difficulties faced in transfer and implementation of technologies in
this bilateral movement mostly could be related to: a) insufficient amount of avai-
lable own funds of companies importing technologies and science exporting those;
b) small budget and extrabudgetary funding ofNational Academy of Science
institutions; c¢) drastic production fall; d) difficulties in opening credit lines due to
the high interest rate; e) limited level of risky financial assets; f) low wages of scien-
tists and developers of new technologies; g) outflow of highly qualified specialists
abroad and in other sectors of national economy often due to that companies and
State do not demand scientific research.

1.3. The Ukrainian case

The identified problems of transfer of production technologies of new advanced
dual-use materials in Ukraine, an analysis of their complexity and a vision of
solutions described above brought us to the following:

— Ukraine needs to import such technologies and has a significant potential for

their export;
— for imported technologies, a thorough examination is needed for the existing
Ukrainian analogues;

— for an effective technologies export and import, it is necessary to establish a
solid national system for training of specialists of the highest level in the field
of technology transfer and an efficient trade control system;
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— for a civilized withdrawal of technologies to the world market and reliable
operation of imported technologies by their consumers, it is necessary to
create a network of international certification centers;

— to maintain the potential of Ukrainian exports as production technologies of
advanced materials, and high-tech products from them, a significant increase
in R&D budget and State’s patronage and an umbrella under the transfer of
R&D results to industry (for both state-owned companies and private ones)
are required.

For the time being, discussions on intangible technologies lack creativity; political
and diplomatic initiatives are as well. Thus, this is the set of factors that strongly affect
an efficient and proper functioning and optimization of the process of transfer of intan-
gible materials science technologies.Consequently, a technology transfer is a process
that under its umbrella involves not only a technology transfer itself but adissemina-
tion of specific technological knowledge; acts as a rather complicated communication
between supplier and recipient; stimulates a creation of new consumer values and may
be repeated time after time. Thus, when implementting the process of technology tran-
sfer, specific situations may pop up that depend on characteristics of the activities of
transfer subjects involved, and if given that an object of transfer is a new technology
each time, thus it is fair to conclude that a specific and unique approach in the process
of technology transfer may not be offered, and that is precisely why an implementation
of each stage of transfer requires well-founded and grounded solutions.

CONCLUSION

There should be a clear agreement to establish a transparent dialogue between
technology supplier/recipient countries, to enable mutual political objectives to be
complemented by compliance and enforcement procedures. Central to the debate
would be a discussion of fundamental and practical questions associated with
transfer of dual-use technologies. Thus, a good question comes: is it appropriate to
undertake multilateral negotiations? Then if so, in what form and what type they
should be?

L cmamms € cnpo60io OYiHUMU OCHOBHI hepedyMOsU MPancgepy MmexHono2il, Wo 3'a6unucs
nicasi 1991 poxy, xoau Ykpaina 3000yna nezanesjicHicms ma uceimumu i oyiHumu nomeHyitni
oap'epu, AKI MOXHCYMb 3'96AAMUCH MIdC NOCMAYATLHUKOM Ma ompumyeaiem mexuonoeii. Ilicia
posnady Paoancvkoeo Co1o3y Yucio yuacHuKie 306HiuHbOCKOHOMIUHOT OisIbHOCMI PI3KO 3pOCia.
Jna 6azamvox 3 nux Komepyilni inmepecu Oyau nabazamo npugadiusiuie, axciugiuie i
3posyminiwie, HiXC HAYIOHANbHA, eKOHOMIYHa 1 noximuuna Oesnexka Yxpainu. I1io ecidoio
SHUKHEHHA 0a2amvox aOMIHICIPAMUGHUX MeXAHi3Mié ye npuseeno 00 30inbiueHHs Qi3UUH020
00cs2y Npooaxcie cmpameiyHux moeapie i nepedosux MexXHOA02Il 3a KOPOOH, WO MOdice
CManogumu  3a2po3y HAYIOHANbHIL 6e3neyi, pecioHanbHOI ma 2n00arbHoi cmabinbHocmi i
KOHKYPEHMOCHPOMONCHOCII  BIMYUZHAHOI eKOHOMIKU. ICHye CYKYNHICMb MAKux YUHHUKIG, SKI
CUTLHO BNIUBAIOMb HA e(eKmusHe | Npasuivhe (QYHKYIOHY8AHHA Mda ONMUMIZayilo npoyecy
nepeoaui HeMamepiatbHUX MamepianozHasuux mexnonoziu. Tpancghep mexunonocii - ye npoyec,
AKUL 6 C60ill OCHOGI MICMUMb He MINbKU nepeoaiy mexHono2ii, a Ui NowUpeHHs KOHKPEemHUX
MEeXHONO2IMHUX 3HAHbL, € O00CUMb CKIAOHUM 63AEMOGIOHOMWEHHAM MIJIC NOCMAYATbHUKOM |
odepoicysavem, a MaKodiC CMUMYIIOE CMBOPEHHA HOBUX CNOJCUGHUX YinHOCmel i Moodice
nogmoproeamucs ne 00uH pas. Taxum uyunom, npu peanisayii npoyecy nepeoaui mexwonoeii
MOACYMb SUHUKATU KOHKPEMHI cumyayii, SKi 3aiexcams 6i0 Xapakmepucmux OisLIbHOCmi Oepymb
yuacme cyb'ekmis nepeoaui, I, AKWO 6paxysamu, wjo 00'€ekm nepeoavi KOXCeH pa3 € HOBOW
MexHo02I€, Oyde Cnpaseoauso 3p0ouUmMu 6UCHOBOK, W0 He ICHYE IKO20Ch 0OHO20 CHeyUpIiuH020 i
VHIKAIbHO20 NiOX00y 6 npoyeci nepeoavi mexHonozii, I came momy peanizayis KOJCHO20 emany
nepeoaui eUMazae cumyamueHux i 000pe 06IPYHMOBAHUX PILUECHD.

Knruosi crnosa: mamepianu noosiiinoco 6UKOPUCMAHHSA, MPAnchep mexHonoeil, eKcnopn-
HULl KOHMPOIb
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Dma cmamuvsi — NONLIMKA OYeHUMb OCHOBHbIE NPEONOCHLIKU NEPedayu MexHOI02UU, NOSAEUE-
wuecs nocne 1991 200a, kocoa Ykpauna nonyuuna He3a8UCUMOCHb, A MAKHCE GbIAGUMb U
oyeHums nomeHyuaibHole O6apbepvl, KOMopvle MO2YM GO3HUKHYMb MedCOy NOCMAGWUKOM U
nonyuyamenem mexuoaoeuu. Iocie pacnaoa Cosemcrkozo Colo3a HUCIO YYACMHUKOS GHEUiHe-
9IKOHOMUYECKOU OesIMeNlbHOCMU Pe3KO 803pOCio. [Iisi MHO2UX U3 HUX KOMMEpPYECKUe UHMepecyl
ObLIU 20pa300 npusliekamenvbhee, 8adcHee U NOHAMHee, YeM HAYUOHANbHAS, IKOHOMUUECKAsl U
noaumuveckas 6ezonacnocms Ykpaunwl. 1100 321001 UCUE3HOBEHUA MHOSUX AOMUHUCIPANUGHBIX
MEXAHUZMO8 9MO NPUGENO K YEeIUYEHUIO (DUIUUECKO20 00beMa Npooddadic CMmpameuieckux
MoBapos u Nepedosblx MexHOI02ULL 3a PyOedc, Umo Modicen npedcmaesisims Yepo3y HAYUOHAIbHOU
be3onachocmu, pecUOHAIbHOU U 2100ANbHOU CIMAOUTILHOCU U KOHKYPEHMOCHOCOOHOCMU Ome-
yecmeenHol IKoHoMuKU. Takum oopazom, cywecmeyem Co80KYNHOCHb MAKUX (aKmopos, Komo-
pble CUTbHO GIUSAIOM HA dPhermusHoe u npasuibHoe GYHKYUOHUPOBAHUE U ONMUMUZAYUIO NPO-
yecca nepedauu HEMaMePUAIbHbIX MAMEPUAIo8edueckKux mexnoaoeuil. Tpancghep mexnonoeuil —
9mo npoyecc, KOMopulil 8 CE0el OCHOBe BKIIOUACM 8 CeDsi He MONbKO nepedaiy mexHoao2ull, Ho U
pacnpocmpaneniue KOHKDEMHbIX MeXHONI0SUYEeCKUX 3HAHUL, S611emcsi 008ONbHO CLOJNCHbIM
63AUMOOMHOULEHUEM MeJCOY NOCMABWUKOM U NOLYYAMENeM, d MAKICe CIMUMYIUPYen co30anue
HOBbIX NOMPEOUMENbCKUX YEHHOCMEN U MOJICem NOSMopsimscsi He 00un pas. Takum obpazom, npu
peanuzayuu npoyecca nepeoayi MmexHoi0cuu MO2ynm 603HUKAMb KOHKPEMHble CUMYayuu, KOmo-
pble 3a8Ucsim Om Xapakmepucmux OesimeibHOCMU Y4acmeylouux cyobekmos nepeoayu, u, eciu
yuecmn, umo 06vekm nepeoayu Kaxcowlil pas AeJsAemcs HO8oU mexHoaoauell, 6yoem cnpageouso
coenamsp 8bl800, UMO He CYWEeCmaEyen KaKko20-mo 00H020 CReYUGUUHO20 U YHUKATbHO20 NOOX00d
6 npoyecce nepeoayu MexHONOUU, U UMEHHO NOIMOMY Peanu3ayusi Kaxcooeo 3mana nepeoayu
mpedyem cumyamugHsix u XoOpouwo 000CHOBAHNHBIX PEUUEHUIL.

Knioueswvie cnosa: mamepuanvl 060UHO20 HAZHAYEHUs, MPAHCHEP MEXHOI02UL, IKCNOPMHbLLL
KOHMpOTb
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