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Abstract: In the long run, nanotechnology can make revolutionary breakthroughs that will have profound
economic consequences. Therefore, the projection of competition and positioning strategies of countries is of
great importance for the evaluation of the role of individual countries in nanotechnology in the future. The aim of
this paper is to determine how the observed countries - The U.S., Canada, Germany, the UK, France, the
Netherlands, Sweden, Switzerland, Italy, Russia, Japan, South Korea, China, Taiwan, Singapore, Israel, India,
Australia and Brazil behaved while maintaining or changing their competitive status in nanotechnology. It was
found that without simultaneous strategy of intensifying nanotechnology activity and the power of technological
development, the achieved competitive status of the country in nanotechnology does not guarantee a place in
the competitive group.

Keywords: competitive strategies of positioning of countries, nanotechnology.

CaxeTak: Ha gy pok HaHOTEXHOMOrMja MOXe HauMHUTM peBoMyLMOHapHe nomake, Koju he mumatn gyboke
€KOHOMCKe nocneauue, na je npegsuharbe KOHKyPeHLUMje 1 cTpaTernja nosvuMoHMpara 3emMarba of Bernvkor
3Havaja ga 61 ce morma MpOLEHUTM ynora NojeauHUX 3emarba y HaHotexHomnormjn y 6yayhHocti. Liwms osor
paja jecte pa ce yTBpaW kako cy ce nocMatpaHe 3emrbe — CA[l, KaHapa, Hemauka, Bernvka BputaHuja,
®paHuycka, XonaHovja, LUBeacka, LlBajuapcka, Wrtaruja, Pycwja, JanaH, JyxHa Kopeja, Kuna, TajsaH,
Cwunranyp, Wapaen, WHawja, Ayctpanuja u Bpasun, noHawwane y oppxaBaty WM MPOMEHW KOHKYPEHTCKOT
cTatyca y HaHoTexHomoruju. YTBpheHo je ga be3 uctopemMeHe CTpatermje MHTEH3VBUPaka HaHOTEXHOMOLLKE
aKTMBHOCTM W CHare TEXHONOLLKOr pa3Boja [OCTUTHYTU KOHKYPEHTCKM CTaTyC 3emarba y HaHOTEXHOMOTWju He
rapaHTyje OCTaHaK y KOHKYPEeHTCKO]j rpymnu.

Krby4He peum: KOHKypPEHTCKe cTpaTervje NosuLMOoHMpara 3eMarba, HaHoTexHomnoruja.

Introduction

Nanotechnology2 attracted wider attention in 2001, when the United States began the
implementation of its national nanotechnology program by establishing the National

1
The work presented here was supported by the Serbian Ministry of Education, Science and Technological Devel-
opment (project IIT 45003).
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Nanotechnology Initiative. Since then, nanotechnology has been found as a priority
area of research in the national research programs of more than 60 countries worldwide
(see: Roco, 2005; Roco, 2011; Sargent, 2012; Shapira & Wang, 2009). What “these
programs have in common is a focus on developing nanotechnology R&D to increase
their countries’ industrial competitiveness in the global market” (Invernizzi, 2011, p.
2249).

Judging by the level of total investment in nanotechnology R&D, and by the
growth rate of nanotechnology products markets, nanotechnology has gained a global
character (see: Cientifica, 2011; Compano & Hullmann, 2002; Hulmann, 2006; Liu,
2009; Roco, Mirkin & Hersam, 2011). “Investment in nanotechnology research has
risen from practically zero in 2000 to the round figure of $10 billion of public funding
in 2011 (equal to €7.7 billion)”. It is estimated that in 2011 (with PPP correction)
China’s €1.8 billion investment in nanotechnologies surpassed the U.S. investment of
€1.44 billion. “The second biggest investor in 2011 was Russia with the public
spending of €1.6 billion (PPP)” (ObservatoryNANO, 2011, p. 2). In addition to China,
Russia and the U.S., countries that lead in public funding of nanotechnologies include
Japan, Germany, France, the UK, South Korea, and Taiwan (with PPP correction)
(Figure: Lux Research, 2011, p. 8). This indicates that nanotechnology represents an
opportunity for all countries to reposition in this field and the global market in general.
Corporate research and private funding were thought to have surpassed government
funding figures as far back as 2004. The U.S. was the leader in corporate R&D
investments. In addition to the U.S., countries that lead in corporate funding of
nanotechnologies include Japan and Germany (Figure: Lux Research, 2011, p. 9). “The
Woodrow Wilson Center Project on Emerging Nanotechnology reported 1.317
nanotechnology consumer products from 29 countries in 2010, compared to 54
products in 2005 when the inventory started” (Invernizzi, 2011, p. 2253).

A significant growth in nanotechnology is expected during the decade which
will be mostly supported by partnerships between countries in the field of scientific
research and the commercialization of nanotechnology innovations (see: Roco et al.
2011, Shapira &Wang, 2009; Tang & Shapira, 2011). In the long run, nanotechnology
can make revolutionary breakthroughs that will have profound economic
consequences. Therefore, the projection of competition and positioning strategies of
countries is of great importance for the evaluation of the role of individual countries in
nanotechnology in the future. According to Lux Research (2010a, 2011), the
competitive status of a country in nanotechnology points to the achieved level of
nanotechnology activity and the power of technological development. Guided by this,
our hypothesis in this paper is: without simultaneous strategy of intensifying
nanotechnology activity and the power of technological development the achieved
competitive status of the country in nanotechnology does not guarantee a place in the

2
.Nanoscience and nanotechnology are the study and application of extremely small things and can be used across

all the other science fields, such as chemistry, biology, physics, materials science, and engineering” (US, NNI,
website, in Jokcumosuh, [{ujanoBuh, Munanosuh u Pomuesuh, 2014, ctp. 201).
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competitive group. The structure of the paper is as follows: Section 1 - Data and
analyses, Section 2 — The results and the conclusion.

1. Data and analyses

We used research findings on a country’s ranking in nanotechnology by Lux Research
(2010a; 2011). Methodology by Lux Research is not publicly available (see: Lux
Research, 2010b). The countries’ ranking, according to these studies, reflects the final
assessment of their level nanotechnology activity and the power of technological
development on a scale from 1 to 5’. “The countries whose grade for the level of
nanotechnological activity and the power of technological development is higher than 3
on a scale from 1 to 5 have the status of leaders. The countries whose grade is above 3
for nanotechnological activity and up to 3 for the power of technological development
have the status of challengers. The countries whose grade is below level 3 for
nanotechnological activity, and above 3 for the power of technological development
have the status of nichers. And finally, the countries whose grades for the level of
nanotechnological activity and the power of technological development are below 3
have the status of followers” (adapted from Lux Research, 2010a, by Hwang, in
Milanovi¢ and Bucalina, 2013, p. 70; see also: Figure 1 in Milanovi¢, Bucalina and
Golubovi¢, 2014, p. 57).

We chose the year of 2007 to be the first comparative year in presenting the
competitive position of countries in nanotechnology by Lux Research. We chose the
year of 2009 as a second comparative year (2009 is the final year to date in which the
position of countries in nanotechnology is presented by Lux Research). The
competitive status and position of the observed countries in nanotechnology in the
period 2007-2009 are presented separately by competing groups in order to determine
how the countries positioned within the group, or repositioned between the groups
during this period (Figures 1-10; adapted from Lux Research, 2010a; 2011, p. 14).

1.1. The competitive status and the position of leader
countries in nanotechnology

In 2007 the U.S., Germany, Japan, South Korea and Taiwan had the position of a
leader (Figure 1I).

’ The level of nanotechnology activity indicates the ability of a country to innovate in this field. The following
observed and individually evaluated parameters have contributed in various percentages to the final assessment of
level nanotechnology activity of each country: “nanotech initiatives (15%), nanotech centers (15%), government
spending (10%), risk capital (10%), corporate R&D (10%), nanotech publications (15%), issued patents (15%),
active companies (10%)”. The power of technological development shows the opportunity of a country to develop
its economy based on nanotechnology. The following observed and individually evaluated parameters have con-
tributed in various percentages to the final assessment of power of technological development of each country:
“R&D spending as % of GDP (25%), high or medium-high tech manufacturing as % of GDP (20%), science and
engineering tertiary degrees per capita (15%), technology and science workforce per $ bn GDP (20%), expatriation
of educated (10%), infrastructure (10%)” (Lux Research, 2011, p. 13).
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Figure 1: The competitive status and the position of leader countries in nanotechnology in 2007

In 2008 the number of competitor countries in the leader group was reduced, and
it remained steady in 2009 (Figure 2).

Figure 2: The competitive status and the position of leader countries in nanotechnology in 2008 and 2009

The reduction of the number of competitor countries in the leader group was
caused by the U.S. and France, i.e. their repositioning into other competing groups.

1.2. The competitive status and the position of challenger
countries in nanotechnology

In 2007 the UK was the only competitor in the group, provided its grade according to
which it was positioned at the border of a follower group is excluded (Figure 3).
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Figure 3: The competitive status and the position of challenger-countries in nanotechnology in 2007

In 2008 and 2009 the UK, the U.S. and China had the competitive position of a
challenger (Figure 4).

Figure 4: The competitive status and the position of challenger countries in nanotechnology in 2008 and 2009

1.3. The competitive status and the position of nicher
countries in nanotechnology

In 2007 Israel, Singapore, Switzerland and Sweden had the competitive position of a
nicher (Figure 5).
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Figure 5: The competitive status and the position of nicher countries in nanotechnology in 2007

In 2008 Israel, Singapore and Sweden retained the position of the nicher (Figure
6).

Figure 6: The competitive status and the position of nicher countries in nanotechnology in 2008

In 2009 the number of countries in the nicher position increased compared to
2008. Switzerland contributed to that situation (Figure 7).

Auanu ExoHomckor chakynreta y CyGotuup, Vol. 52, 6poj 36/2016, cTp. 095-107



Competitive Strategies of Positioning of Countries in 101
Nanotechnology

Figure 7: The competitive status and the position of nicher countries in nanotechnology in 2009

1.4. The competitive status and the position of follower
countries in nanotechnology

In 2007 China, the Netherlands, Russia, Italy, Australia, India and Brasil had the
competitive position of followers (Figure 8).

Figure 8: The competitive status and the position of follower countries in nanotechnology in 2007
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In 2008 the number of competitor countries in the group remained the same
(Figure 9).

Figure 9: The competitive status and the position of follower countries in nanotechnology in 2008

In 2009 the number of competitor countries in the group was the same as in
2008 (Figure 10).

Figure 10: The competitive status and the position of follower countries in nanotechnology in 2009
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2. The results and the conclusion

We defined two groups of strategies based on the demonstrated behavior of countries:
the strategies of intergroup competitive positioning and the strategies of intragroup
competitive positioning.

Intergroup competitive positioning strategies are implemented by the countries
in repositioning to another competitive group. They consist of (Figure 11):

e the 'up and to the right’ strategy (the experience of China-position 1, Fig. 8-Fig.
4)

e the 'up and to the left’ strategy (the experience of Canada-position 2, Fig. 8-Fig.
10)

e the 'up and in place’ strategy (the UK-experience position 3, Fig. 8-Fig. 4)

¢ the ’in place and to the left’ strategy (the U.S. experience - positions 4, Fig. 1-Fig.
4; the experience of France — position 5, Fig. 5-Fig. 4; the experience of
Switzerland in 2008/2007 — position 6, Fig. 5-Fig.9)

e the ’in place and to the right’ strategy (Swiss experience 2009/2008 — position 7,
Fig. 9-Fig. 10).

Figure 11: Strategies of intergroup competitive Positioning

Intragroup competitive positioning strategies are implemented by the countries
in maintaining or changing the position within the group. We have defined nine
intragroup competitive positioning strategies (Figure 12).

The ’up and to the right’ strategy means the simultaneous growth of
nanotechnology activity and the power of technological development (the experience
of Taiwan until 2007). The ’up and to the left’ strategy implies the growth of
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nanotechnology activity and the decrease of the power of technological development
(the experience of Italy 2009/2008). The ’up and in place’ strategy means the increase
in nanotechnology activity and maintaining the same power of technological
development (the UK experience 2008/2007, Russia 2009/2008 and 2008/2007, Israel
2009/2008).

The down and in place’ strategy involves the decrease in nanotechnology
activity and maintenance of power of technological development (the experience of
Australia 2009/2008 and Brazil 2008/2007). The ’down and to the left’ strategy
involves a simultaneous decrease of both nanotechnology activity and the power of
technological development (the experience Australia 2008/2007). The *down and to the
right’ strategy means reducing the level of nanotechnology activity and increasing the
power of technological development (unrecorded experience of any country).

The ’in place and to the right’ strategy means maintaining the nanotechnology
activity and increasing the power of technological development (the experiences of
Japan, Germany and Singapore 2008/2007). The ’in place and to the left’ strategy
means maintaining the level of nanotechnology activity and the decreasing the power
of technological development (experiences of Japan and Sweden 2009/2008,
Switzerland and France 2008/2007, South Korea 2009/2008 and 2008/2007).

The ’in place’ strategy means maintaining the nanotechnology activity and the
power of technological development (the experience of Germany, Taiwan, China, the
UK, Canada, France, The Netherlands, India, Brazil, Singapore 2009/2008).

Finally, the presented changes in the competitive position (status) of the
countries have served to verify strategies of positioning.

The results prove the hypothesis: without simultaneous strategy of intensifying
nanotechnology activity and the power of technological development, the achieved
competitive status of the country in nanotechnology does not guarantee a place in the
competitive group (the experience of the U.S., the repositioning of the U.S. into the
challenger-group — the deterioration of the position; the experience of China and
Taiwan — the improvement of the position with the "up and to the right’ strategy of
intergroup competitive positioning). Therefore, without simultaneous strategy of
intensifying nanotechnology activity and the power of technological development there
is no offensive intergroup competitive positioning towards a higher status group.
Finally, without simultaneous strategy of increase in nanotechnology activity and
maintaining the same power of technological development there is no higher status in
the group (the experience of Russia — the improvement of the position in the follower
group with the "up and in place’ strategy of intragroup competitive positioning).
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Figure 12: Strategies of intragroup competitive positioning

The results of this paper are expected to be useful primarily to the countries —
potential competitors in nanotechnology, including the Republic of Serbia and other
less developed countries. That would provide them with an insight into positioning
strategies of the countries that participate actively in this field.
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Résumeé

In the long run, nanotechnology can make revolutionary breakthroughs that will have
profound economic consequences. Therefore, the projection of competition and
positioning strategies of countries is of great importance for the evaluation of the role
of individual countries in nanotechnology in the future. The aim of this paper is to
determine how the observed countries - The U.S., Canada, Germany, the UK, France,
the Netherlands, Sweden, Switzerland, Italy, Russia, Japan, South Korea, China,
Taiwan, Singapore, Israel, India, Australia and Brazil behaved while maintaining or
changing their competitive position in nanotechnology. We used research finding on
the countries’ ranking in nanotechnology by Lux Research. According to Lux Research
(2010a, 2011), the competitive position (status) of a country in nanotechnology points
to the achieved level of nanotechnology activity and the power of technological
development. Guided by this, our hypothesis in this paper is: without simultaneous
strategy of intensifying nanotechnology activity and the power of technological
development, the achieved competitive status of the country in nanotechnology does
not guarantee a place in the competitive group. We detected the changes in competitive
status of each country by analyzing their position in defined groups in the period 2007-
2009. The presented changes in the competitive position of the countries have served to
verify strategies of positioning. It was found that the results prove the hypothesis.

The results of this paper are expected to be useful primarily to the countries —
potential competitors in nanotechnology, including the Republic of Serbia and other
less developed countries. That would provide them with an insight into positioning
strategies of the countries that participate actively in this field, so they could follow
their experience and develop their own, nationally distinctive strategies of
nanotechnology development and competitive positioning in the field of
nanotechnology.
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