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NEW INNOVATION TRENDS OF THE WESTERN WORLD

New forms of scientific cooperation have been described. The global trends in the general principles of scientific research
have been defined. The main problems related to funding of fundamental science have been outlined. The necessity of
implementing the effective forms of public private partnership (PPP) in innovation has been substantiated. New level of
innovation culture should be based on the principle of cooperation of all the entities engagedin creation and commercialization

of innovations.
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Today, the intellectual property plays a key role
in national policy of advanced economies. For long
now, it has been the most valuable capital of the
society and an important factor in the socio-eco-
nomic development. In Ukraine, the intellectual
property belongs to that sphere of social life which
needs more attention from both the state and the
society as a whole. The key to economic develop-
ment is the effective use of resources and expertise,
the introduction of cutting-edge technologies, and
the creation of high-quality new products and in-
novations. With no doubt whatsoever, the scien-
tific research is important for any country insofar
as it is the framework for the development of crea-
tive and innovative potential.

Doing R&D activities within the country, it is
necessary to take into consideration the integra-
tion processes in the field of science and innova-
tion in the advanced western countries. In this
regard, the information on new global trends in
scientific research is extremely important.
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JOINT INTEGRATED RESEARCH AS
A NEW FORM OF SCIENTIFIC COOPERATION

Recently, the number of research projects in-
volving scientists from different countries has been
growing rapidly: a quarter of the published articles
on research and engineering is written by research-
ers from more than one country [1, 427]. For in-
stance, in the Central African rainforests, a team of
researchers and students from the United States,
Cameroon, Gabon, United Kingdom, Germany,
France, and the Netherlands is developing a con-
servation plan for the region, including the mecha-
nisms of regional economic development, which
provides solutions of the problems associated with
climate change. This team funded by the National
Science Foundation (NSF) includes biologists, so-
ciologists, and specialists in agriculture [2, 46].
Hence, the cooperation between researchers from
different countries in different disciplines becomes
a regular practice in the field of science and tech-
nology. Therefore, it is necessary to create a new
legal framework for joint integrated research in-
volving experts from different countries.
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A variety of research groups contributes to the
innovation process. The researchers from differ-
ent countries, despite different approach to prob-
lem, yet can overcome a hidden bias against each
other.

However, there is a certain tension in this co-
operation. The countries finance their own re-
search primarily to ensure the national priorities,
but the knowledge is known to go far beyond the
state borders. The intellectual property spreads
both within and beyond the state more quickly
than the other objects. Indeed, the idea born in
mind can face only the conventional boundaries,
while the material things should cross the real
borders. Therefore, the scientific policy should
answer the important questions of our time:
«How can the country ensure security and sur-
vival of its own generator of innovation in the era
of the Internet?»; «How should the nations which
are destined to cooperate with each other agree
on the general principles of cooperation and the
standards for product quality as well as ensure
access to this product?». «Is there any effective
guarantee that the states will abide by these
rules?» The global science will not develop with-
out enforcement of the joint research transpar-
ency principles.

The scientists who work in international teams
(especially, the newcomers to the global research
community) should clearly understand the ethi-
cal standards in research practice and other regu-
lations in the field of scientific research. First of
all, it is necessary to establish the criteria for ex-
amination of research proposals and to provide
the scientists with opportunities to share the re-
sults of research in compliance with requirements
related to confidentiality and protection of intel-
lectual property.

The scientific community needs clear princi-
ples and sustainable financial model for ensuring
an open access for the stakeholders to publica-
tions and data, universities, libraries, professional
associations, and publications.

Global foundations dealing with research fund-
ing and the governments of some countries have
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already started to tackle these issues. In 2012, the
Global Research Council was founded. It involves
the heads of national research foundations from
nearly 50 world countries [3]. Dr. Subra Suresh,
former director of the National Foundation of
Science (NFS), and Prof. Matthias Kleiner, former
President of the German Research Foundation
(Deutsche  Forschungsgemeinschaft, DFG)
played key role in the GRC creation. At the
founders’ forum, the participants discussed the
issue related to peer review, data sharing, research
integrity, open access, career development, and
ethical issues related to human experimentation.
They adopted the following general principles for
scientific expertise of projects submitted to the
research foundations in order to receive funding:
+ Expert assessment;

+ Transparency;

+ Impartiality;

+ Appropriateness;

+ Confidentiality; and

+ Integrity and ethical consideration.

The unbiased and transparent expert assess-
ment guarantees that public funds are spent prop-
erly on the most valuable projects that ensure the
progress of science and meet the public needs.

In 2013, the 2" General Meeting of Global Re-
search Council was held to discuss the issues re-
lated to open access to publication and integrity
of research. The participants were 70 managing
directors of national research foundations.

The open exchange of scientific publications is
a means of improving the quality of communica-
tion in the field of research. It has been defined as
the basic paradigm of scientific communication
in the upcoming years. The participants approved
an action plan for ensuring open access to publi-
cations, which includes activities through which
the GRC member organizations can promote a
highly flexible open exchange of research results.
In this regard, three basic principles have been
established: stimulation, raise of awareness, and
support of researchers who want to make their re-
sults available to the public. The implementation
of action plan requires the participation of not

Science and Innovation. V. 10, no. 4, 2014



The World of Innovations

only the scientists, but also the academic institu-
tions, universities, libraries, and publishers.

The Global Research Council proclaimed the
principles of good faith in research activities,
which implies that the researchers, the scientific
institutions, and the universities are ultimately
responsible for the research integrity. The re-
search foundations are required to provide an en-
vironment for compliance of research supported
by them with the highest standards.

It should be noted that the value and the ben-
efits of research entirely depend on its integrity.
Despite differences in the organization and con-
duct of research, due to the national context, the
researches, no matter, wherever they are con-
ducted, should comply with certain fundamental
principles. The fundamental principles are stated
in declaration on research integrity developed
during the 2" World Conference on research in-
tegrity in Singapore, in 2010, as guidelines for the
proper conduct of research [4]. In particular, this
integrity concerns all aspects of research, the
openness and transparency of process and results
for external control, compliance with professional
ethics and respect for colleagues, as well as high
quality of research for the benefit of all those
whom it may concern.

In general, the Global Research Council is an
important step on the path towards the establish-
ment of global innovation culture and an attempt
to create a coherent and harmonious structure
within the framework of which various scientists
can work together. Collaboration and interaction
can enhance the quality of science, prevent un-
necessary duplication, and ensure effectiveness in
addressing the common issues.

The scientific community Ukraine certainly
should join this form of international cooperation
for potential implementation of relevant devel-
opments in the national legislation of Ukraine.

FINANCING OF FUNDAMENTAL RESEARCH

The present-day world is characterized by a
wide range of products and services, opportuni-
ties in the sphere of health care and medical treat-
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ment, gadgets and indulgences, which appear
with unpredictable pace. At first, we are surprised
by this amazing discovery, and after become de-
pendent on them. Suffice it to recall GPS, smart-
phones, brain scan and laser eye surgery tech-
niques.

The things that give us comfort and conven-
ience and improve our safety and health care are
the results of fundamental researches carried out
decades ago in the fields of materials science, soft-
ware engineering, biology, chemistry, information
technology, and so on. Tanks to such tools such as
scientific publications and patent applications,
today, the fruits of science are implemented and
get practical application more actively than ever
before. Given the appearance of new actors on
the international research arena (China, India,
and other countries), there is every reason to ex-
pect a more rapid development of science in the
future.

However, the science does not generate radical
innovations automatically. This process requires
time, money, and patience — the things that re-
cently are often tight. Indeed, the traditional
methods of transferring discoveries from the lab-
oratory to the real sectors of economy are the re-
sult of consistent efforts of past generations. Un-
less new mechanisms for introducing the scien-
tific discoveries into the real economy are found
in the near future, the economic development
will have dark prospects.

Previously, the fundamental research and the
implementation of relevant results were funded
by large corporate laboratories; today, these insti-
tutions are not eager to do this. The venture cap-
ital also prefers to support risk-free proposals that
rarely are the results of fundamental research
conducted by academic institutions.

This trend could have a negative impact on im-
plementation of innovations in all spheres of life.
On the one hand, research activities require sig-
nificant investments to roll out the innovative
products, and on the other hand, the share of suc-
cessful innovative projects is insignificant.

Today, the scientific community has faced a
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crisis which should be an impetus to search for
and build a new, more open system for supporting
the innovation cycle at all stages, from the gen-
eration of ideas to the commercial distribution.
Thus, new mechanisms should be more reliable
and comply with the technologies of our time.
The large corporate laboratories must be replaced
by partnership between the government, the aca-
demic institutions, and the private capital. To do
this, we need a new culture of innovation, the
rules of which imply that all the players are work-
ing in concert to achieve a common goal, the cre-
ation and commercialization of innovation.

Today, the American science dominates in the
world. From 1996 to 2011 the number of cited
publications (including articles, reviews, and
conference proceedings authored by American
scientists) increased from about 310 thousand to
almost 470 thousand annually. In absolute terms,
this is the world best result, with the growth rate
being second after China’s one [5, 44].

During the same time period the share of pub-
lications with at least one foreign co-researcher
also increased from 22 to almost 30 %. This is an
evidence of the growth of joint international re-
search and a result of improvement of scientific
communication and exchange data. Although
these figures are impressive, they also raise some
concerns.

For example, let us consider Siri, a personal as-
sistant for iPhone (application adapted to iOS
operating system, in 2011). Siri is a result of five-
years research conducted at the initiative of
DARPA government agency. The total public
funds spent on this project reach USD 150 mil-
lion. Research was conducted within the frame-
work of non-profit, independent Centre for Re-
search and Innovation (SRI) International in
collaboration with 22 institutions, including
MIT, Carnegie Mellon University, and Stanford
University. SRI International continued to de-
velop the technology at the expense of venture
capital until a spin off was created. In 2010, when
an American entrepreneur and inventor Steve
Jobs bought it for Apple, Siri technology absorbed
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USD 175 million and seven years of develop-
ment.

Siri is much more than innovation for smart-
phones. In the future this technology can do more
sophisticated and important tasks than process-
ing and responding of requests for search of near-
est shopping center. Example of Siri shows that a
seemingly simple way from the generation to the
market introduction of innovation can be long
and tortuous.

Material innovations in «clean» energy and
pharmaceuticals often require long-term efforts
and billion dollar investments. Many technolo-
gies that potentially can change the world are full
of promise, but have a lack of financial support.
Corporate business invests primarily in short-
term studies, the results of which can be imple-
mented in the near future. So, the question is
«Who should fund the long-term research?»

Legacy of large corporate laboratories. There
are many examples of technologies that have a
significantly impact on the society, but they
would not have been realized unless large corpo-
rate laboratories had supported them. The hy-
draulic fracturing technology dates from the be-
ginning of the 20" century. However, it was com-
mercialized only in 1940, when it was mastered
by American Standard Oil of Indiana |6, 26—32].
A long-term study was carried out before the suc-
cessful application of technology to extracting
natural gas from previously inaccessible deposits.
The 3D printing technique evolved from Siemens
jet studies in 1950 through the Stanford medical
school, IBM, and MID to the products manufac-
tured by HP and other printer manufacturers.

The path from laboratory studies to practical
application and successful market entry is long
and unpredictable and requires many relation-
ships. Today, the corporations who are focused on
the final product do not want to spend money
and time on these relationships. However, we
hope that joint efforts will be converted into an
effective mechanism to attract private invest-
ments in innovation. Indeed, there have been re-
ported several cases when the world leading
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economies, including the USA and European
countries, refused from large corporate research.

Short-term targets. Recently, among a variety
of researches the short-term activities are domi-
nating. According to the data of the U.S. Nation-
al Academy of Sciences the share of federal long-
term basic research aimed at fundamental break-
throughs dropped in favor of the short-term re-
search whose main purpose is to improve the ex-
isting products and services [ 5, 46].

During the last 35 years, the U.S. federal gov-
ernment was the main sponsor of basic research,
whereas the corporate research laboratories could
not afford the high costs and risks related to the
fundamental studies. In the United States, the
big business prefers to invest into the short-term
research with a shorter payback period, and so do
the corporations in Europe.

China and India initiated new dynamics of re-
search. China can invest billion dollar state-con-
trolled capital to the studies of innovative prod-
ucts stemming from basic research conducted in
the USA, Europe, and Japan. As a result, the
country creates new jobs and facilitates economic
prosperity. India’s strategy raises concerns, as na-
tionalization of important patents for the sake of
pharmaceutical industry is expected. However, it
has not been clear yet whether this approach ex-
tends beyond the field of health care.

The research policy of China and India has also
some positive effects. These countries support a
significant share of researchers and scientists in
other countries hoping that they will create more
technological breakthroughs, with consumers
benefiting therefrom worldwide. Even if China
acquires the results of U.S. research and converts
them into innovative products, it will be better
than this intellectual property will be kept on the
shelves of the research archives for a long time.

CONCLUSIONS

In Ukraine, the situation with funding of R&D
activities from the state budget, which remains
consistently poor in recent years, raises concerns
of the scientific community. Despite the fact that
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the Law of Ukraine on R&D activities guaran-
tees funding of science at the level of, at least, 1.7
% of GDP, since Ukraine got independence the
national science received annually 0.5% of GDP,
which was an indicator of underdeveloped coun-
try. However, in quantitative terms the public ex-
penditure on science slowly increases. In 2010,
the NAS of Ukraine received UAH 2.062 billion
[7], while in 2014, UAH 2.761 billion is planned
to be assigned [8]. At the same time, the expendi-
ture on law enforcement agencies tends to show a
rapid growth: in 2010, the spending on the Inter-
nal Affairs of Ukraine amounted to UAH 9.678
billion; that of on the office of Prosecutor General
of Ukraine totaled UAH 1.216 billion [7],in 2014,
they reached UAH 16.554 billion and UAH 3.2
billion, respectively [8]. The statesmen and the
scholars should recognize that certain elements
of innovation process (including basic research),
which require significant public investments re-
main unfunded.

The direct budget funding of research is only
the first step. Obviously, the budget funding is
not enough for supporting the innovative devel-
opment. Therefore, it is necessary to engage do-
mestic and foreign investors in this sector. It is
advisable to fill the gap between the science and
the real economy with the help of public-private
partnership. It is necessary to encourage partner-
ship between the government institutions, the
academic institutions, and the private sector. Af-
ter all, both the industry and the academic insti-
tutions can strengthen their strategic position in
terms of technology advancement of common in-
terest. First of all, it is necessary to commercialize
national results of intellectual and creative ac-
tivities and, if there are no similar technologies in
Ukraine, to buy a license and to use overseas
technologies.

The public-private partnership is not a new
mechanism, but it has been still used very seldom,
to finance small projects without adequate fund-
ing. The cooperation between the scientists and
the business in the sphere of incorporating
spinoffs that can attract investment at the early



The World of Innovations

stages of innovation is supported insufficiently
on behalf of the government. Ukraine is 54 (be-
tween Kazakhstan and Venezuela) in the World
Economic Forum ranking of the ease of access to
venture capital. The leaders are China (Hong
Kong), Israel, Singapore, Sweden, Norway, Bah-
rain, UAE, USA, Malaysia, and Finland [9].

Unfortunately, the technology transfer centers
(departments) at research institutions and uni-
versities do not work affectively. There is an ur-
gent need in establishing tax incentives for inno-
vators. In this context, it is advisable to use the
experience of advanced countries (USA, Japan,
and EU) which introduced various tax benefits
for researchers.

The main objective of new innovation policy is
to radically change the culture of innovation in
the country when investments to long-term rese-
arch are recognized to be important and reasona-
ble incentives for the involved parties are imple-
mented.
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B.M. ladyuax

HOBBIE TEHAEHIINUM 3AITATHOTO MUPA
B OBJIACTU UHHOBAIIWI1

OxapaxkTepr30BaHbl HOBBIE (DOPMBI KOOTIEpAIIH B HAYY-
Hoii chepe. OnpesiesieHbl MUPOBBIE TEH/ICHIIUN KacaTeJIbHO
00LIUX TIPUHIIUIIOB [TPOBEJEHNS] HAYYHBIX UCCIIENOBAHUIL.
OuepunBarOTCst OCHOBHBIE MPOOJIEMbI (DMHAHCUPOBaHYsI (hyH-
JIaMeHTaIbHOM Hayku. OTMedaeTcst HEOOXOAUMOCTD BHEI-
penusi 9hhekTHBHBIX (HOPM rOCYAAPCTBEHHO-YACTHOTO Hap-
THepcTBa B cepe nnHoBanuii. HoBbIil ypoBeHb MHHOBAIIU-
OHHOH MOJIUTUKY I0JKEH 6a3upoBaThCst Ha MPUHITHIIE CJIa-
JKEHHOI'O COTPY/IHMYECTBA BCeX Cy6”b€KTOB JJIS CO3/IaHUS U
BHEJIPEHVISI MHHOBAIHIL.

Knawuesvie croea: byHaaMeHTAIbHBIE HCCJIEIOBAHNS,
WHHOBAIUH, (GMHAHCUPOBAHYE UCCIIEI0BAHUIA, MEXKTYHAPO/I-
HOE COTPY/IHUYECTBO, MEK/[YHAPO/HbIE CTAHIAPTHI, UHHOBA-
IIMOHHAS KYJIBTyPa.

B.M. I[ladyuax

HOBI TEHJEHIIIT 3AXITHOTO CBITY
Y COEPI IHHOBAIIII

OxapakTepn3oBaHo HOBi (opmu Koorepatii y chepi Ha-
yku. BusHaueHo CBITOBI TEH/EHII IIOJI0 3araJbHUX ITPUH-
IUIIB TPOBE/ICHHS HAYKOBUX A0CiKeHb. OKpeciooThes
OCHOBHI 11pobsieMu GiHaHCcyBaHHS (yHAAMEHTAIbHOI Hay-
ku. Harosionryerbest Ha HeoOXiHOCTI 3ar1poBaKeHHs eek-
TUBHUX (hOPM ZIep;KaBHO-TIPUBATHOTO NapTHepcTBa y cdepi
inHoBaIlliit. HoBuil piBeHb iHHOBAIIHOI MTOJIITUKU TOBUHEH
6GasyBaTHCS Ha MPUHIIMIN 3J1aroKeHol CIiBIpali ycix cy-
6’€KTIB /TSI CTBOPEHHST Ta BIPOBAKEHHsI iHHOBAITiH.

Kntouogi crosa: pynnameHTanbHi 1OCTIKEHHS, iHHO-
Bailii, (piHAHCYBaHHSI JOCJI/KEHb, MisKHAPOJIHE CITiBPOOIT-
HUIITBO,MI’KHAPO/HI CTaHIapTH, iIHHOBAIlIlHA KYJIBTYpa.
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