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1. Motivation

» After the Crimea incident, Russia seems to be
more isolated from a “Western” world.

* Under the condition of the globalized world, the
competences in the science and technology
(S&T) would decide competitiveness of the
country.

* |[n the field of the S&T the importance of the
International collaboration has become more
and more important.

 How does Russia cope with these situations?



2. Literature review & data

» Balzer (2016) clarifies reasons behind Russia’s
dire situation concerning S&T area that the
government has an incoherent policy with
insufficient budget resources. A lot of young
and talented students go abroad, and the
institutions of higher education fail to attract
them.

 Tsuda (2018) showed a relatively high share of
government expenditures on S&T (67.6% iIn
2013), which contradicts with a high share of
Private sector of Japan and China, 75.7% and
74.6% respectively.
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2. Literature review & data
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2. Literature review & data

The share of Gross Expenditures on R&D in GDP of Russia (%)
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2. Literature review & data

Government budget allocations for R&D in 2010 Dollars (Million USD) - Constant prices and PPPs

140000

120000

100000

a0

60000

W00
2011 2012 2013 2014 2016 2017 2

2010 2015 D18

EUS mDE mJF mCN mRU



2. Literature review & data

 Kulikov (2016) argues that government-led
approach to promote scientific researches in
Russia has build a social relation of “Lordship
and Bondage.” Lack of democracy does not
lead to the relations on the base of the
business attitudes.

 Vorontnikov (2019) reports that Western
sanctions and counter-sanctions of Russian
government after Crimea incident have
curtailed potential collaborations with foreign
researchers.



3. Method

* A country’s competitiveness in S&T nearly
equals to a power to produce articles.

* We utilize Murakami and Igami (2019) to
calculate country’s power to produce articles in
S&T.

« To compare total number of articles in Russia
* To compute international involvement score
» To estimate competitiveness of Russian S&T sector



3. Method: Total # of articles

Order of the number of the articles

2011-2013 2013-2015 2015-2017
Country | Total | Index | Country | Total | Index | Country | Total | Index
1] us | 327664 1156 US | 347171) 11.15] US | 363836 1021
2| CN | 187113} 660 CN | 250412] 804 CN | 312600/ 878
3| DE | 92783i 327| DE { 97790i 34| UK | 105497; 296
4| UK 89033;  314| UK 96328;  309| DE | 103657 291
5| JP 77094i  272| JP 77203; 248 JP 787471 2.21
6| FR | 65969 233 FR | 69268 222| FR | 72863 205
7| m ¢ se116i 198 T 61783i 198 IT i 66099 186
8§ CA | 54677 193 CA | 58823} 189 IN | 65003 183
9| N 49182 174 IN 57546 185 CA 62525 176
10 Bs - 46706 _ 172 KR 2114 1A KR 57073, __ 160
A Nl 317447 112] NL | 343011 110] NL | 365281 103
15| RU 28345 1 RU 31141 1 RU 35618 1
B B L 25667; _ 091 R _: 27666; _ 089 R _: 33078 _ 093
“H[ A e om| A4 0% A _wig 0%
100 BF | 2780 001 uz | 305, 001 z™M | 363; 001

Russia’s # of articles kept increasing but Russia can not improve its order of 15%.
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3. Method: international involvement score

Russian articles’ share involved by international scholars

Total No.1 i No2 | No.3 i No4 i No.5 | No.6 i No.7 | No.8 i No.9 iNo.10
20012003 | DE ; US | FR | UK | JP i IT { SE : PL | NL | CH
275%i24 7% 12.4% 95%; 82% 7.9% 54% 52% 46% 43%
2003-2005 | DE ; US : FR : UK ; IT @GBS PL : NL : SE : CH
26.9%257%13.3%10.3%; 85%, 8.4% 56% 51% 51%; 48%
20052007 | DE i US | FR { UK | IT | JP { PL . CH | NL | ES
27 1% 26 6% 14.5%112%; 9.3% 80% 58% 54% 51%. 51%
20112013 | DE { US | FR { UK | IT { ES | CN | PL | JP | CH
28.0%27.3% 16.9% 14.0%{ 11.3%| 9.5%] 86%| 8.2%| 7.7%| 7.5%
20132015 | US | DE | FR i UK i IT { €N | ES | PL | JP | CH
27 5%126.6%1159%114.4%1112%1 97%! 93%| 83%| 7.7% 7.3%
20152017 | US I DE I FR 1 UK 1 IT T €GN I ES | PL I JP | CH
27 2%126.1%116.1%1 14.8%111.3%111.2%! 91%| 80%! 7.8%! 7.2%

| | | | | | | | | EN | DE | JP

2001 g 10 4]

2003 g 10 )

Country’s score — T

E.g. No.1 =10 2011 o 4 10] 2

No.2 =9 2013| 10| 5| 9 2

2015] 10 5 g 2




4. Analysis: Intl

* Russia’s score kept
declining in almost all
sectors.

* Russia has a strong
advantage in Physics,
but its score also has a
downward trend, i.e.
one pt. in 8 years.

« Chemistry sector lost
one pt. in 10 years, as a
second-best sector in
Russia.

* These facts coincide
with the number of the
Nobel laureates.

Involvement score

Russian Scholars' InvolvementScore
(100 top countries)

Number of the Russian (Soviet) Nobel laureates
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4. Analysis: Int'l involvement score

Russian Scholars' Involvement Score Russian Scholars' Involvement Score
(10 top countries) (20 top countries)
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* Russia seems to have no fundamental changes to stop
It decreasing its competitiveness. Russia insulated from
Top 10 or 20 most productive countries of the world.

* Its advantages in physics & chemistry drastically
deteriorated. Russia lost 2 pt. in 8 years. 13



4. Analysis: Int'l involvement score

A country's involvment in 8 sectors of Russia

« Should its involvement
score be higher if that
country has a bigger power
to produce articles?

 No!

« Rank of UA in chemistry
does not necessarily prove
its higher competitiveness,
since each score reflects
interrelation between two
countries. RU and UA had
a century-old collaboration,
which might result in
relatively high score.

Chemistry CN| DE | JP | UA Engineering CN| DE | JP | UA
2001-2003| 9 10| 2| 6 10 9 7| 2
2003-2005| 9 10| 3| 4 10 9 7
2005-2007| 9 10| 3| 6 100 3| 9 7
2011-2013| 9| 4| 10 ! 8 35 100 1
2013-2015| 9| 5| 10| 1 ! 9 6| 10 2
2015-2017) 9| 7| 10 4 107 6/ 9
Material CN| DE | JP | UA Environmen CN| DE | JP | UA
2001-2003| 9 10| 6| 7 10 9] 6
2003-2005| 9 1 7| b5 10 9 6
2005-2007| 9 10 7| 4 10 9 6
2011-2013| 9| 6| 10| 3| 7 100 1 9 6
2013-2015| 9| 6| 10| 3| 7 100 4 91 6
2015-2017| 9| 8| 10| 4| 5 107 6| 91 4
Physics CN| DE | JP | UA Medical CN|DE | JP | UA
2001-2003| 9 10| 6 10 9
2003-2005| 9 10| 6 10 9
2005-2007| 9 10| 5 10 9
2011-2013| 9| 3| 10| 1 10 9
2013-2015| 9| 4| 10| 1 10 9
2015-2017| 9| 5| 10| 1 10 9

Math CN | DE | JP | UA Biology CN|DE | JP | UA
2001-2003| 10 gl 1 10 9] 6
2003-2005| 10 9 10 9 5
2005-2007| 10 9 10 9 4
2011-2013| 10 9 10/ 6/ 9
2013-2015| 10| 4| 9 10 6/ 9
2015-2017 10| 6| 7 10 6/ 9




4. Analysis: RCA_, Competitive power index

* We invented a new index reflecting a
country’s power to produce articles. Borrowing
from practices of economics of int'| trade, we
use the idea of Revealed Comparable
Advantage (RCA).

* As RCA, i.e., RCA of a country’s competitive
advantage in int’l trade is defined as (Ex —
Im)/(Ex + Im), which should occupy between
from -1 to 1, RCA,, i.e., RCA of a country's
competitive power to produce articles could be
defined as the difference between two countries
score should be divided by the sum of two
countries’ scores.



4. Analysis: RCA_, Competitive power index

Russian Scholars' involvement in UA UA's involvement in Russia
2001 2003 2005 2011 2013 2015 2001 2003 2005 2011 2013 2015
All 8 8 8 10 10 10 All
Chemistry 9 9 9 10 10 10 Chemistry 6 4 6 7 T 4
Material 8 8 8 8 9 9 Material T 5 4 4 I 5
Physics 8 8 g 10 10 10 Physics
Math 5 2 3 6 i 7 Math
Engineeri 9 6 T 8 8 9 Engineeri 7z
Environmdg 9 10 9 10 10 10 Environment
Medical 7 7 T 7 9 I Medical
Biology 7 P 6 9 9 9 Biology

Russia's RCAa vis-a-vis UA

2001 2003 2005 2011 2013 2015
All 10 10 10 10 10 10
Chemisty 02 04 02 02 02 04
Material 01 02 03 01 01 O3
Physics 10 10 10 10 10 10
Math 10 10 10 10 10 10
Engineerii 06 10 10 10 10 1.0
Environrmd 10 10 10 10 10 1.0
Medical 10 10 10 10 10 10
Biology 10 10 10 10 10 10

* Russia’s S&T power overwhelms Ukraine, even if
there are a few sectors Ukraine enjoys competitiveness.
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4. Analysis: RCA_, Competitive power index

Russia's RCAa vis-a-vis US Russia's RCAa vis-a-vis CN

2001 2003 2005 2011 2013 2015 2001 2003 2005 2011 2013 2015
All 40 A0 40 40 16 40 A A0 10 -10
Chemistny 04 05 05 10 10 -10 Chemistry 10 10 30
Material | -05 -08 -08 -10 -10 -10 Material 40 A0 40
Physics | 03 03 04 06 06 08 Physics | 10 10 10 03 01 03
Math 10 10 10 -10 -10 -10 Math 10 -10
Engineeri| -10 -10 10 -10 -10 -10 Engineering 10 10 10 10
Emvironmd -05 080 =10 10 10 -10 Environment A8 340 10
Medical | 10 10 10 10 -10 10 Medical
Biology | -10 -10 -10 -10 10 -10 Biology 40 40 10
Russia's RCAa vis-a-vis DE Russia's RCAa vis-a-vis JP

2001 2003 2005 2011 2013 2015 2001 2003 2005 2011 2013 2015
All 2 43 L4 10 10 10 All H3 43 403 A0 10 -1D
Chemisty 01 01 01 04 03 D3 Chemistry 02 405 10
Material L2 43 L3 D7 L5 45 Material D05 04 D4y -00
Physics 01 401 41 03 43 LI Physics 01 01 01 06 06 06
Math 02 06 -00EEisii Math 1.0
Engineen| 01 04 06 10 10 10 Engineen| 04 04 06 -10
Emaronmd 03 04 050 10 10 -10 Ermvirony 00 -01 -0550=1F0 i)
Medical A0 =10 =10 10 10 1 Medical
Biology | <10 -10 -10 -10 -10 -10 Biology | -10 10 -10

* These 4 tables identify Russia’s rapidly loosing
competitive power in producing scientific articles.
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5. What we found

1. Russia’s policy on S&T has been inefficient
and social organizations cannot cope with
the globalized competition.

2. The share of the articles published by
Russian scholars has been decreasing.

3. Russia cannot catch up with the trend of
iInternational collaborations to produce
articles, even in their most competitive areas
such as physics and chemistry. More and
more researches go to the collaboration with
less developed countries such as Ukraine.



5. What we found

4. Russia’s S&T are becoming dominated by
powerful nations, recently even China.

5. While China seems to have successful
outcomes in S&T, this does not necessarily
reflect its government inputs, but rather
strong demands from private sector.

6. Russia’'s State Capitalism seems to be
inadequate to be a successful knowledge
economy and needs fixing. That requires
overall changes in social structures.
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