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The paper studies present state of direct investment in technological innovations in the European Union. The EU member
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Introduction. With fast growing rivalry for leadership in
promising areas of the global market it is important to de-
termine each country which can provide her successful
participation in this competition and will receive an oppor-
tunity to qualify for a future technological rent. Fulfilled re-
quirements and activity in the field of research and devel-
opment are not of the most important case but also the
action appropriate to the efforts of competitors, aimed at
preparing for the coming technological revolution. It is
largely attributed to the widespread use of nanotechnology.

The stakes in the struggle for the leadership of
nanotechnology are very high. From the results of this
competition depends not only on the country's place in
the international division of labor, but also its role in the
global financial system. With all the possible adjustments
of the system it will continue to serve the appropriation of
technological rent-leading innovation competition coun-
tries. The higher the demand for advanced technology,
the more attractive is the currency of the country that can
offer such technology. Position of the countries in the new
global division of labor is planned to be determined by the
year 2020, when the characteristic of this wave of tech-
nology will become dominant in the leading world econo-
mies. By this time the restructuring of the global financial
system can be completed.

Not surprisingly, the nanotechnology race participants
are closely observing the actions of each other. Compara-
tive analysis of the efforts and achievements of the coun-
tries and regions in the field of nanotechnology presents
many foreign Foresight studies and research reports. One
of very important goal of this research is to work out rec-
ommendations for future development of direct investment
into nanotechnologies sphere as an innovative sphere.

Reserch. Europe has not managed to become a leader
in the development of information and communication
technologies and are now concerned that a similar could
happen with the new wave of technology. In "The Sixth
Framework Program for Research and Technological De-
velopment" (FP6) nanotechnology are among the priorities
of European research [4]. This priority is preserved in "The
Seventh EU Framework Program for Research and Tech-
nological Development" (FP7 2007-2013) [5]. The Euro-
pean Commission — the largest sponsor of nanotechnology
research in Europe.

Until now, the EU hopes to rivalry lay nanotechnology
on the formation of a kind of "common market" of relevant
studies and their active financing process. However, so
far only a united Europe has achieved leadership in
nanotechnology number of scientific publications which is

significantly inferior to U.S. in particular, the number of
nanotech patents.

When analyzing the reasons for the lag of the EU on
the U.S. marked as a weak support of European nanotech-
nology research from business and less clear compared to
the U.S. and Japan.

Among the states — members of the European Union,
which collectively spend on nanotechnology much more
money than the Commission, the leader is Germany, fol-
lowed by France and the United Kingdom.

With foreign direct investment, the picture looks differ-
ent. In Europe, only a third of the funding comes from the
business. In U.S. private attachment cover 54% of the cost,
and in Japan — two thirds. In absolute terms, EU spend-
ing's on research in the field of nanotechnology are less
than 2.5 billion EUR. It reflects the difference between
Europe and its competitors on nanotechnology research:
the level of public funding is comparable, but the European
industry is lagging behind the other participants in the race.

The main purpose of this study is to analyze the proc-
esses of direct investment of innovative technologies, such
as nanotechnology, on the example of European Union,
France and Ireland.

Nanotechnologies are applied in production of over 80
groups of consumer commodities and of over 600 types of
raw materials, component parts and industrial equipment.

World nanotechnologies market shows the annual
growth by 15 — 17%. Currently the products manufactured
with the use of NT-technologies account for about 0.01% of
global GDP. In the structure of NT production of 2012 the
leading role was assigned to chemical industry, academic
pursuits (intermediary products, as a rule — custom-made
ones) and electronics. In the global NT-structure the pro-
duction of NT materials dominate.

The largest consumers of goods of nanotechnologies
market in 2011 were the following:

e environmental companies (56% of overall market
volume);

e electronics industry (20.8%);

e energy industry (14.1%) [6].

Such an allocation ,in the experts' opinion, is to change.
The demand for NT products, according to the estimations
of Lux Research, is to be allocated by 2015 among the
market directions as described below:
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Fig.1. Potential demand for nanotechnology products in 2015

Source: designed by authors

According to the forecast, the highest demand will be
observed for NT materials: carbon NT tubes, NT wires,
NT porous materials, nanoparticles, NT-structured mate-
rials, dendrimers, quantum dots, fullerenes and products
of NT electronics.

Essential number of companies working in the sphere
of nanotechnologies is concentrated in the EU countries
contains data on annual financing of nanotechnologies in
the leading EU companies and agencies.

Allocation of foreign investment projects in economy
sectors of France was similar to general allocation of the

EU investments. In 2011, France was among the leaders
in attraction of foreign investments into industry, particu-
larly — in chemical industry, metal processing and agricul-
tural and food sector.

The average amount of investments in the field of
nanotechnologies in France made 206.7 million EUR per
year in the period of 2007-2011. The surge of nanoscience
and nanotechnologies in the country is connected to the
number of government projects, particularly with the
Nanotec 300 that gave rise to influx of foreign investments
at the first stage.

Table 1. Foreign investment in the nanotechnology sector in France in 2007-2011

(in millions of EUR)

2007

2008

2009

2010

2011

Total for the period

Investments in mil.EUR:

153,8

174,5

202,7

235,6

270,6

1037,3

Source: European Nanotechnology Landscape Report 2011

At the same time, the investments got an uneven allo-
cation in the period concerned. Some relevant stagnation
was observed in the field of micro technologies and mi-
croelectronics due to decrease of capital expenses in the
filed of microelectronics (1.7 million EUR in 2007-2011).
In the meantime, rather strong growth in amount of over-

all operational costs in the period of 2010-2011 was ob-
served (61.4%) that was a logical outcome of investments
made in the previous years.

As for geographic allocation of investments, relevant
data are provided in the Table.

Other EU
contries
9%

Japan
17%

Germany
13%

The geographical distribution of investment in nanotechnology sectorin
France in 2007-2011 yy, (In millions of EUR)
Total value: 1037,30 Millions EUR

Other countries
6%

United Kingdom
22%

Fig. 2. Geographical distribution of investment in nanotechnology sector in France in 2007-2011 yy.

Source: designed by authors
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Over the last few years the intense growth and devel-
opment of nanotechnologies market and productions that
include nano-components can be observed in the world.
Optimistic predictive estimates of the market in 2015 reach
2.4 trillion USD. During the last years over 16,000
nanotechnology companies were created, and their num-
ber doubles every 1.5-2 years. The USA, Japan, Germany
and South Korea are the leaders of global nanotechnolo-
gies market. France belongs to the "B league", and Ireland
is a common player in the world market.

In Europe, the process of establishment and develop-
ment of nanotechnologies is coordinated by the European
Nano Business Association — a non-commercial organiza-
tion founded in 2002. Its main objective is the facilitation of
the development of strong and competitive European in-
dustry based on the use of nanotechnologies. The ENA's
mission lies in ensuring professional development of the
NT-business emerging in the EU. The EU states followed
the path of scientific and technological potential develop-
ment through integration of efforts of all the EU member
states. The number of companies engaged in nanotech-
nologies is approximately the same in the USA and
Europe, while about one half of the European companies
are located in Germany.

Overall amount of investments into NT in 2012 made
13.9 billion USD. Influx in the sector of private investments
became the main trend of the last year, while corporate
expenses for NT research became the main source of fi-
nancing, and relocated the public investments to the side-
lines. The role of venture capital in the development of
nanotechnologies is rather small — only 0.8 billion USD of
investments fall to its share. The USA accounts for 90% of
total venture financing amount [8].

The developments of NT projects do not earn much
profit, but many people consider this direction to be a rather
attractive financial perspective. France allocated 7.9 billion
EUR for stimulation of scientific and research activity, includ-
ing 1 billion EUR for research centers and 1 billion EUR for
laboratories. Partially the funds were assigned in the sectors
of bio- and nanotechnologies. For the purpose of foreign
investors' stimulation, France offers the best conditions for
tax return upon condition of performing scientific research,
including those in the sphere of nanotechnologies.

France is one of the most dynamically developing
states in the sphere of scientific research. High concen-
tration of qualified staff, excellent research institutes in
the state sector, huge national investments as well as
modernized university programs are crucially beneficial
for France in this respect.

Over the last 10 years 330,000 jobs were created in
France within the framework of over 6,000 new foreign in-
vestment projects. Special attention is paid to the investments
into new technologies. For instance, over the last 10 years
France took over 320 projects in the field of new technologies
for research and development with foreign investments.

The average amount of investments into the field of
nanotechnologies in France made 206.7 million EUR per
year for the period of 2009-2013 [9]. The analysis of eco-
nomic indicators highlights the attractiveness of France as
an object for foreign investments, given its position in the
European Union, size of domestic market, infrastructure
quality, labor force skills and quality of life in the country.

Economic attractiveness of the country is connected
with a broad range of macroeconomic criteria. The main
indicators include: market size, human resources, scientific
research and innovations, infrastructure, administration and
financial conditions, investments and labor expenses (in-
cluding taxation) as well as quality of life [11].

Currently also Ireland is an advanced center of direct
foreign investments. For several decades Ireland has been
a beneficial place for the companies set up in Europe. Over
1,000 companies operating in various spheres located their
offices in Ireland: IT, cloud data processing, social net-
works, software development, financial services, medicine
and biology, international services. Ireland ensures its in-
vestors high profits due to combination of the lowest in the
world corporate tax rate that is 12.5%, structured tax bene-
fits for research and development, skilled and universal
labor resources and economy with competitive costs [10].

In 2012, many new transnational corporations and new
companies located their research centers and development
centers here. For several decades Ireland has proved itself
to be the beneficial place for the companies set up in
Europe. The key advantages are the following:

e business supporting culture;

e common law system similar to the English common
law and known to transnational corporations of the USA;

e low corporate tax rate — 12.5%;

o relief from corporate tax for dividends paid to other
legal entities;

e tax benefits and extended system of tax credits in
research and development;

o skilled English-speaking staff;

o membership in the EU and Eurozone that provides
easy access to the internal EU market;

¢ the only one English-speaking member of the Eurozone;

Easy access from the continental Europe and North
America.

One of the ways to overcome crisis for the Irish gov-
ernment now is the attraction of foreign investors to devel-
opment of nanotechnologies. During the period between
2001 and 2009 Ireland attracted about 282 million EUR of
investments into nanotechnologies [11].

One of the main aims of the government of Ireland regard-
ing development of nanotechnologies is their application as a
catalyst for formation of economic values and business inno-
vation culture. This strategy implies an increase of financial
flow of annual budget for technologies, science and innova-
tions in the field of nanotechnologies which requires at least
114 million EUR of financing during the next 5 years.

Conclusions. The analysis held in the research dem-
onstrated that among European Union member countries
France and Ireland apply different approaches to attraction
of foreign investments into the field of nanotechnologies.
France, being a major scientific center with good infrastruc-
ture, aims at the development of nanotechnologies for its
own purposes but with the attraction of additional foreign
scientific resources; while Ireland considers investments
into nanotechnologies as the means of recovery and upris-
ing of its own economy.

Thus, France firstly stimulates scientific purposes, and
Ireland stimulates commercial purposes. The strategies of
attraction of foreign investments into nanotechnologies of
the states analyzed are based on these purposes. We
suppose that the French path is the most suitable for eco-
nomically, scientifically and technically developed coun-
tries, while the Irish strategy is suitable for the states with
problematic, developing or transition economy.

The development of nanotechnologies and nano-product
markets in the leading states is mainly caused by high level
of communication systems development and high communi-
cation activity of the market participants. Hence, other coun-
tries that are planning to cultivate this market shall pay spe-
cial attention to the development of information and commu-
nication technologies. Besides, an important factor is training
of scientists. For that purpose the experience of Ireland can
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be used. This country managed to ensure the increase of
level and quality of education for its population at the ex-
pense of foreign investments.
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|. PenopeHko, KaHA. eKOH. HayK, AOoL.

KuiBcbkui HalioHansHUI yHiBepcuTeT imeHi Tapaca LUeB4yeHka, KuiB, YkpaiHa,
K. Opo3a, maricTp MixkHapoAHoro 6isHecy Ta eKOHOMiKU

YHiBepcuTeT NpuknagHux Hayk, LimanbkangeH, HimeyunHa

AHATI3 IHO3EMHUX MPSMUX IHBECTULIN Y COEPY HAHOTEXHOMOINYHUX IHHOBALIN
Y KPAIHAX €EBPOMEWUCBLKOIO COO3Y

Cmammsi npucesiyeHa 00CiOKeHHI0 NPsIMUX iHO3eMHUX iHeecmuuyili e iHHoeayiliHi HaHomexHosoziil Ha npuknadi kpaiH €eponelicbkkoz2o Coto-
3y. [poeedeHull aHani3 obcsizie ma HanpsiMkie iHeecmuuyiti nokasas, wo kpaiHu Coro3y posansdaromb iHeecmuyii 8 HaHomexHosnogii ik iHcmpy-
MeHM MPUCKOPEHHs1 eKOHOMIYHO20 PO38UMKY.

Knro4voei criosa: HaHomexHonoeii, HaHomamepianu, iHeecmuuyii, exonoais.

WU. ®egopeHKo, KaHA. 3KOH. HayK, AoLl,.

KneBckui HaumoHanbHbIW yHMBepcuteT uMeHu Tapaca LLeBueHko, Kues, YkpauHa,
K. Apo3a. marucTp MexayHapoAHOro 6usHeca u 3IKOHOMUKH

YHuBepcUTeT NpuKnagHbix Hayk, LLimanbkanbaeH, FepmaHus

AHANU3 MHOCTPAHHBIX MPAMbIX MHBECTULUA B COEPY HAHOTEXHONOMMYECKUX MHHOBALIMA
B CTPAHAX EBPOMNEMACKOIO COIO3A

Cmambsi nocesiweHa uccsedo8aHur0 MPSIMbIX UHOCMPaHHbIX UH8eCMUUUll 8 UHHO8aUUOHHbIE HAHOMEXHOI02UU Ha npumepe cmpaH Espo-
netickoeo Coro3a. [lposedeHHbIl aHanu3 o6bemMoe U HanpaesieHull uHeecmuyull nokasasn, Yymo cmpaHbl Coro3a paccmampuearom uHeecmuyuu e
HaHOMEXHOJ102UU KaK UCMPYMEHM YCKOPEHUs1 3KOHOMUYECKO20 pa3eumusi.

Knroveenie crioea: HaHOMeXHOI02uU, HAHOMamepuarbl, UH8eCMUYUU, UHHOB8ayUU, 3KOJ102Usl.
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THE ENERGY COMPONENT OF THE ENVIRONMENTAL SECURITY:
UKRAINE IN THE MIRROR

Energy security is important for any state. It is important for the state's environment and economy. Ukraine is an energy de-
pendent state, as well as an import-energy dependent one. The paper is devoted to the statistical analyses of Ukrainian energy
sector from the position of its world representation. The purpose of this research is on the base of statistical analysis of current
internal and external trends in the energy sector of Ukraine to consider possible mechanisms to stimulate and accelerate envi-
ronmental-friendly energy security of Ukraine. Main objectives: to trace the dynamics of world and Ukrainian main energy indica-
tors in the synergy with the state energy security index; to cluster launched efficiency-targeted energy projects in Ukraine in geo-
industry aspect. Analyses of dynamics of energetic vs environmental performance of Ukraine in 2000-2014 world ranks shows
that being in low segment of world rankings on aspects of energy and environmental security, Ukraine shows positive tendencies
to the improvement, however with slow steps. In order to identify the most promising and most attractive sector of the economy
in Ukraine to investors we held grouping of current launching energy-efficient projects in the aspect of industries and sectors
where energy-efficient technologies operate. The rank analyses depicted that the most popular among economic sectors for en-
ergy efficiency investments are enterprises of agriculture and consumer goods industry, and the most attractive regions of
Ukraine for implementation of investments in energy efficient technologies are Ivano-Frankivsk, Luhansk and Kherson oblasts.

Keywords. Environmental security, energy sector, energy security, ranking.

Introduction. Nowadays there is no state that can be
sure in its security. States and its inhabitants constantly are
facing the novel challenges and straggling different threats.
Currently energy, governance and security became hot
topics of all international meetings, mass media news and
political debates. XXI century had begun with war conflicts
on the planet, which have as an initial cause — energy re-

sources. Energy security is on the top of concerns and a
funding platform for all leading states and unions. For ex-
ample, the EU interests in its strategic programme Eastern
Neighborhood Partnership (including Ukraine) are reflected
in the Platform #3 — Energy security — that supposes:

e approximation of the regulatory framework;

¢ development of electricity, gas and oil interconnections;
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