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Annex 1
Bibliometric analysis of Georgian R&D publications

Bibliometrics is an analysis of bibliometric data (the quantity and quality of published
research in scientific journals that gives a narrower, but more precise, internationally
comparable perspective. It is a well-established method in the evaluation of the strengths
of an S&T system.

In 2004, an influential paper entitled “The Scientific Impact of Nations” was
published in Nature by Sir David King, Chief Scientific Advisor, UK. The paper provides
an overview of existing literature and data to measure the impact and outcomes from
research investment over the past decade in 31 countries. King’s analysis focuses almost
exclusively on bibliometric data (number of publications and citations) between 1997 and
2001 to obtain a measure of productivity and quality of science. The group of 31countries
analyzed (including G-8 nations and 15 member countries of the EU) accounts for 98% of
the world’s most highly cited papers. King reports that the top eight countries produce
85% of the top one percent of most cited papers.

This report uses the ISI Web of Science database produced by Thomson Scientific
to compute bibliometric statistics. It includes the Science Citation Index® (SCI), which
provides extensive coverage of high-quality scientific research in the natural sciences,
health sciences and engineering and currently indexes approximately 3,700 of the
world’s leading science and technical journals. Secondly, the Social Sciences Citation
Index (SSCI) that includes bibliographic information for over 1,700 of the world’s
leading social sciences journals and also covers individually selected items from
approximately 3,300 of the leading science and technology journals. The journals in these
two databases are considered to be the most important peer-reviewed journals in their
respective fields and account for more than 80 percent of the world’s citations. Data
derived from the ISI Web of Science for the period 1980-2005 and the Essential Science
Indicators database were used to compile the following materials.

General data on research papers

Despite the notable decline in research staff and R&D funding since obtaining
independence at the beginning of 1990’s, the number of publications has substantially
increased since 1991 in almost all the former Soviet Union countries.

Table 1
1980- 1990- 1995- Papers per Papers per
Country 1989 1994 1999 1 million 2000-2005 1 million
population 2000 population 2005
Armenia 1850 1696 1593 467,2 2479 8274
Azerbaijan 2091 1668 970 122,8 1253 156,6
Belarus 5677 5840 6281 603,9 6471 630,5
Estonia 1220 1436 2570 1825,3 4098 3085,8
Rep of Georgia 1736 1413 1216 240,3 1781 380,4




Papers per Papers per
Country 1199’;‘;' 11%9;“’" 1199%59' Lpmillion | 2000-2005| 1 pillion
population 2000 population 2005
Kazakhstan 2218 1814 1055 62,8 1344 87,8
Kyrgyzstan 312 276 138 30,4 273 52,2
Latvia 1462 1520 1735 738,3 2220 975,4
Lithuania 1442 1325 2053 572,8 4381 1221,0
Moldova 1322 1227 1006 225,6 1156 258,9
Tajikistan 608 630 208 34,1 220 29,9
Turkmenistan 144 159 64 14,7 48 9,6
Russia n/a 55871 141719 968,1 162142 1137,0
Ukraine 32410 25645 22002 450,8 25808 5523
Uzbekistan 2461 2174 1878 77,9 2208 80,6

Source: U.Must “Changing publication pattern and collaboration of former Soviet Union states!”,
Archimedes Foundation.

Graphically the same data are presented on the following charts showing the

relative position of each country in the years 1995-2000 and 2001-2005.

Chartl
3500
3000+
2500
O Papers per
2000+ 1 million
population
1500 2000
W Papers per
1 million
1000+ population
2005
500+
O,A
F TG E S T E S
\?_@ \?3?‘&@ & & Qo‘\oe 4&(5‘ QQ Nag C&\) §§o\ /\fzﬁ\:\;\@?fo & ¢ \)}@Q‘P
Q_Qa




Chart 2

3500
3000 /\
2500
2000 / \ —— Papers per
1 million
| population
1500 2000
1000 ///\ A —=— Papers per
N Y SN AN
opulation
500 P
VIR TN =
0 T T T T T T T T T
@ S E RS L LS LS
@Q'(\\ \of&\@ ngéo é\o‘\\ S \é@\@ ,\9@ \:5\“\\00%0\ @0{\1}@'& o{o& \5} \é,&o \{-_\@\Q’
¥ e O L @ N F D @ T o
&

International publications according to the ISI Essential Science
Indicators 1996-2006

Research papers

The following table contains comparative data about the total number of research papers
indexed by the ISI Web of Science according to research fields. It is important to notice
that
a) not all the research fields indexed in the IST Web of Science are present in the
table but only these which contain research papers by Georgia researchers
b) the research papers are attributed to Georgia if the author’s official affiliation
indicated in the paper is a Georgian R&D or HE institution.

Georgia has the highest absolute number of papers in physics followed by
chemistry, mathematics, space science and engineering.

Table 2
Research field Georgia | Armenia | Estonia Latvia Finland

CHEMISTRY 329 505 749 772 6128
ENGINEERING 157 297 313 338 4956
ENVIRONMENT/ECOLOGY 32 440 83 3809
GEOSCIENCES 96 51 593 36 1866
MATHEMATICS 314 130 149 1352
PHARMACOLOGY &

TOXICOLOGY 24 33 78 25 1482
PHYSICS 989 1560 787 842 6657




Research field Georgia | Armenia Estonia Latvia Finland
SOCIAL SCIENCES, GENERAL 33 198 2310
SPACE SCIENCE 166 386 157 1413

Remark: The author would like to thank Kristi Kukk from Archimedes Foundation for her input to

this part of the report.

Table 3
Papers per million population Georgia | Armenia | Estonia Latvia Finland
CHEMISTRY 66 149 535 322 1178
ENGINEERING 31 87 224 141 953
ENVIRONMENT/ECOLOGY 6 0 314 35 733
GEOSCIENCES 19 15 424 15 359
MATHEMATICS 63 38 106 0 260
PHARMACOLOGY &
TOXICOLOGY 5 10 56 10 285
PHYSICS 198 459 562 351 1280
SOCIAL SCIENCES, GENERAL 7 0 141 0 444
SPACE SCIENCE 33 114 112 0 272
Chart 3

Papers per million population in ISI ESI 1996-2006 (by field)
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The following charts show the position of Georgia relative to the other 4 countries
in Tables 2 and 3. The number of publications per 1 million population brings forward the
real R&D capacity of each of the countries considered. Unfortunately, the available
statistics do not make it possible to provide the same data per researcher.




Chart 4
Papers in ISI ESI 1996-2006 (all fields)
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Citations

At the same time the increase in the number of papers was not always matched by the
increase in the number of citations. The process of acknowledgement is slow, and we can

follow the tendency of increase in numbers of citations only during the last ten years.

Table 4 Total citations

Research field Georgia Armenia Estonia Latvia Finland
CHEMISTRY 1656 916 6152 3139 51301
ENGINEERING 341 895 861 730 21332
ENVIRONMENT/ECOLOGY 373 3854 383 37610
GEOSCIENCES 635 436 2458 460 16094
MATHEMATICS 446 152 337 4311
?gi?%?%%@OGY & 167 157 800 450 14457
PHYSICS 4627 11416 4215 4613 64928
é%g?;AiCIENCES’ 220 469 9513
SPACE SCIENCE 810 2188 1510 12820

Table 5 Citations per paper
World Georgia’s
Research field averase Georgia | % of world | Arme nia| Estonia Latvia | Finland
g average
CHEMISTRY 8,39 5,03 60% 1.81 8,21 4,07 8,37
ENGINEERING 3,32 2,17 65% 3.01 2,75 2,16 4,3
il\é\gsggylam 8,19 11,66 145% 8,76 4,61 9,87
GEOSCIENCES 7,76 6,01 85% 8,56 4,15 12,78 8,02
MATHEMATICS 2,71 1,42 52% 1.17 2,26 3,19
?g;%i%%@OGY & 9,64 6,96 72% 4.76 10,26 18 9,76
PHYSICS 7,34 4,68 63% 7.32 5,36 5,48 9,75
E}%EIS{“ASLCIENCES’ 3,56 6,67 187% 2,37 4,12
SPACE SCIENCE 11,89 4,88 41% 5.67 9,62 9,07
It should be noted that

a) the world average citation strongly differ between research fields, cf2.71 in
mathematics and 11.89 in space science.
b) Georgia exceeds the world average citation levels in environmental and
ecological sciences as well as in social sciences.

Chart 6 shows the average number of citations per internationally published paper in
different research fields. As Finland in most of the research fields represents the world
average or higher citation index it is easy to see where Georgian science in these fields
stands compared to the world.



Chart 6

Citations per paper in ISI ESI 1996-2006 (by field)
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In many cases this tendency does not show advances in specific countries’” R&D
systems but the existence of a few high level groups of researchers. For example, in the
Republic of Georgia the impact of highly cited researchers’ output on their country’s total
performance during the period 1996-2005 was the following: in the Chemistry field
0.95% of papers received 23.5% of citations; in the Environment field 3.33% of papers
received 35.1% of citations; in the Geosciences field 1.09% papers received 46.2% of
citations and in Space Science 6.25% of papers received 73.8% of citations.

The impact of a few high level researchers to their countries’ research output is
especially noticeable in the case of a small country with a low number of publications,
and also in case of countries which do not yet have a stable R&D system The common
characteristic of such countries is that they lack R&D funding resources and high-level
research infrastructures whereas at the same time they also have small research groups of
good quality. High rates of publications in these cases show a capacity to make
cooperation links with high quality partners. Therefore, the purpose of presenting the
countries by citation per paper basis is not for mapping their ranking but for using it as a
facility for finding areas where competitive researchers are engaged.

Chart 7 summons information about both citations and papers in a complex way. In
the top right hand corner are represented those research fields which have both numerous
international publications and are also highly cited. It clearly demonstrates that physics
has so far been by far the strangest research field in Georgia (about 1000 publications and
more than 4500 citations). Second strongest publication-wise are chemistry and
mathematics (both over 300 publications) but chemistry by far outpaces mathematics by
the absolute number of citations (more than 1600 in chemistry and 450 in mathematics)
whereas when we look at the average normalised citation index these two fields are quite
similar. The left bottom quarter includes the research fields with both low international
publications and the low number of citations.
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Chart 7
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Citations

Top cited Georgian research papers by research field
Physics

Title: ANTIFERROMAGNETIC SPIN LADDERS: CROSSOVER BETWEEN SPIN
S=1/2 AND S=1 CHAINS

Authors:SHELTON DG; NERSESYAN AA; TSVELIK AM

Addresses: UNIV OXFORD, DEPT PHYS, 1 KEBLE RD, OXFORD OX1

3NP, ENGLAND.GEORGIAN ACAD SCI, INST PHYS, TBILISI 380077, REP OF
GEORGIA.

Source:PHYS REV B 53 (13): 8521-8532 APR 1 1996

Total citations: 148

Title: THE PHOTON COLLIDER AT TESLA
Authors:BADELEK B; BLOCHINGER C; BLUMLEIN J; BOOS E; BRINKMANN

R; BURKHARDT H; BUSSEY P; CARIMALO C; CHYLA J; CIFTCI AK; DECKING
W; DE ROECK A; FADIN V; FERRARIO M; FINCH A; FRAAS H; FRANKE

F; GALYNSKII M; GAMP A; GINZBURG [; GODBOLE R; GORBUNOV

DS: GOUNARIS G; HAGIWARA K; HAN L: HEUER RD; HEUSCH C; ILLANA
J; ILYIN V; JANKOWSKI P; JIANG Y: JIKIA G; JONSSON L: KALACHNIKOW
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M; KAPUSTA F; KLANNER R; KLASSEN M; KOBAYASHI K; KON T; KOTKIN
G; KRAMER M;: KRAWCZYK M; KUANG YP; KURAEV E; KWIECINSKI

J; LEENEN M; LEVCHUK M; MA WF; MARTYN H; MAYER T; MELLES

M; MILLER DJ; MTINGWA S; MUHLLEITNER M; MURYN B; NICKLES

PV; ORAVA R; PANCHERI G; PENIN A; POTYLITSYN A; POULOSE P; QUAST
T; RAIMONDI P; REDLIN H; RICHARD F; RINDANI SD; RIZZO T; SALDIN

E: SANDNER W; SCHONNAGEL H; SCHNEIDMILLER E; SCHREIBER

HJ; SCHREIBER S; SCHULER KP; SERBO V; SERYI A; SHANIDZE R; DA SILVA
W: SOLDNER-REMBOLD S; SPIRA M; STASTO AM; SULTANSOY

S: TAKAHASHI T; TELNOV V; TKABLADZE A; TRINES D; UNDRUS A:
WAGNER A; WALKER N; WATANABE I; WENGLER T; WILL I; WIPF

S: YAVAS O; YOKOYA K; YURKOV M; ZARNECKI AF; ZERWAS P; ZOMER F

Source:INT ] MOD PHYS A 19 (30): 5097-5186 DEC 10 2004

Addresses:
Thilisi State Univ, GE-380086 Tbilisi, Rep of Georgia.

Total citations: 18
Chemistry

Title:ENANTIOSEPARATIONS IN CAPILLARY ELECTROMIGRATION
TECHNIQUES: RECENT DEVELOPMENTS AND FUTURE TRENDS
Authors:CHANKVETADZE B; BLASCHKE G

Source:] CHROMATOGR A 906 (1-2): 309-363 JAN 12 2001

Addresses: Univ Munster, Inst Pharmaceut Chem, Hittorfstr 58-62, D-48149

Munster, Germany.; Univ Munster, Inst Pharmaceut Chem, D-48149 Munster, Germany.
Thilisi State Univ, Sch Chem, Mol Recognit & Separat Sci Lab, GE-380028 Tbilisi, Rep

of Georgia.

Total citations: 151

Title:SEPARATION SELECTIVITY IN CHIRAL CAPILLARY ELECTROPHORESIS
WITH CHARGED SELECTORS

Authors:CHANKVETADZE B

Source:] CHROMATOGR A 792 (1-2): 269-295 DEC 19 1997

Addresses: Univ Munster, Inst Pharmaceut Chem, Hittorfstr 58-62, D-48149

Munster, Germany.

Thilisi State Univ, Dept Chem, GE-380028 Thbilisi, Rep of Georgia.

Total citations: 135

Title:ENANTIOMER SEPARATION OF DRUGS BY CAPILLARY
ELECTROMIGRATION TECHNIQUES

Authors:BLASCHKE G; CHANKVETADZE B

Source:] CHROMATOGR A 875 (1-2): 3-25 APR 14 2000

12



Addresses: Univ Munster, Inst Pharmaceut Chem, Hittorfstr 58-62, D-48149
Munster, Germany.; Univ Munster, Inst Pharmaceut Chem, D-48149 Munster, Germany.
Thilisi State Univ, Sch Chem, Mol Recognit & Separat Sci Lab, GE-380028 Tbilisi, Rep

of Georgia.
Total citations: 109

Geosciences

Title:GLOBAL POSITIONING SYSTEM CONSTRAINTS ON PLATE KINEMATICS
AND DYNAMICS IN THE EASTERN MEDITERRANEAN AND CAUCASUS

Authors:MCCLUSKY S; BALASSANIAN S; BARKA A; DEMIR C; ERGINTAV
S: GEORGIEV I; GURKAN O; HAMBURGER M; HURST K; KAHLE H; KASTENS
K; KEKELIDZE G; KING R; KOTZEV V; LENK O; MAHMOUD S; MISHIN

A; NADARIYA M; OUZOUNIS A; PARADISSIS D; PETER Y; PRILEPIN

M; REILINGER R; SANLI I; SEEGER H; TEALEB A; TOKSOZ MN: VEIS G

Source:] GEOPHYS RES-SOLID EARTH 105 (B3): 5695-5719 MAR 10 2000

Addresses:
Dept Geodesy & Cartog Georgia, Tbilisi, Rep of Georgia.

Total citations: 300
Environment/ecology

Title:POSITIVE INTERACTIONS AMONG ALPINE PLANTS INCREASE WITH

STRESS

Authors:CALLAWAY RM; BROOKER RW; CHOLER P; KIKVIDZE Z; LORTIE
CJ; MICHALET R; PAOLINI L; PUGNAIRE FI; NEWINGHAM B; ASCHEHOUG
ET; ARMAS C; KIKODZE D; COOK BJ

Source:NATURE 417 (6891): 844-848 JUN 20 2002

Addresses:

Georgian Acad Sci, Inst Bot, GE-380007 Tbilisi, Rep of Georgia.

Total citations: 142
Engineering

Title: ANKE, A NEW FACILITY FOR MEDIUM ENERGY HADRON PHYSICS AT
COSY-JULICH

Authors:BARSOV S; BECHSTEDT U; BOTHE W; BONGERS N; BORCHERT

G; BORGS W; BRAUTIGAM W; BUSCHER M; CASSING W: CHERNYSHEV

V; CHILADZE B; DIETRICH J; DROCHNER M; DYMOV S; ERVEN W; ESSER
R; FRANZEN A; GOLUBEVA Y; GOTTA D; GRANDE T; GRZONKA D; HARDT
A; HARTMANN M; HEJNY V; VON HORN L; JARCZYK L; JUNGHANS

13



H; KACHARAVA A; KAMYS B; KHOUKAZ A; KIRCHNER T; KLEHR F; KLEIN

W: KOCH HR; KOMAROV VI; KONDRATYUK L; KOPTEV V; KOPYTO

S: KRAUSE R; KRAVTSOV P; KRUGLOV V; KULESSA P; KULIKOV A; LANG

N; LANGENHAGEN N; LEPGES A; LEY J; MAIER R; MARTIN S:
MACHARASHVILI G; MERZLIAKOV S; MEYER K; MIKIRTYCHIANTS

S: MULLER H; MUNHOFEN P; MUSSGILLER A; NEKIPELOV M; NELYUBIN

V:; NIORADZE M; OHM H; PETRUS A; PRASUHN D; PRIETZSCHK B; PROBST

HJ; PYSZ K; RATHMANN F; RIMARZIG B; RUDY Z; SANTO R; SCHIECK

HPG; SCHLEICHERT R; SCHNEIDER A; SCHNEIDER C; SCHNEIDER H:;
SCHWARZ U; SEYFARTH H; SIBIRTSEV A; SIELING U; SISTEMICH

K; SELIKOV A; STECHEMESSER H; STEIN HJ; STRZALKOWSKI

A; WATZLAWIK KH; WUSTNER P; YASHENKO S; ZALIKHANOV

B; ZHURAVLEV N; ZWOLL K; ZYCHOR I; SCHULT OWB; STROHER H

Source:NUCL INSTRUM METH PHYS RES A 462 (3): 364-381 APR 21 2001
Addresses: Tbilisi State Univ, High Energy Phys Inst, GE-380086 Tbilisi, Rep of

Georgia.
Total citations: 54

Social sciences, general

Title:EARLIEST PLEISTOCENE HOMINID CRANIAL REMAINS FROM DMANISI,
REPUBLIC OF GEORGIA: TAXONOMY, GEOLOGICAL SETTING, AND AGE

Authors:GABUNIA L; VEKUA A; LORDKIPANIDZE D; SWISHER CC:; FERRING
R: JUSTUS A; NIORADZE M:; TVALCHRELIDZE M; ANTON SC; BOSINSKI

G; JORIS O; DE LUMLEY MA; MAJSURADZE G; MOUSKHELISHVILI A
Source:SCIENCE 288 (5468): 1019-1025 MAY 12 2000

Addresses:
Republ Georgia Natl Acad Sci, GE-380007 Tbilisi, Rep of Georgia.
Republ Georgia State Museum, Dept Geol & Paleontol, GE-380007 Tbilisi, Rep of

Georgia.
Total citations: 100

Title:A NEW SKULL OF EARLY HOMO FROM DMANISI, GEORGIA
Authors:VEKUA A; LORDKIPANIDZE D; RIGHTMIRE GP; AGUSTI J; FERRING
R:; MAISURADZE G; MOUSKHELISHVILI A; NIORADZE M; DE LEON MP;
TAPPEN M; TVALCHRELIDZE M; ZOLLIKOFER C

Source:SCIENCE 297 (5578): 85-89 JUL 5 2002

Addresses:Georgian Acad Sci, Georgian State Museum, 3 Purtseladze St, GE-380007
Thilisi, Rep of Georgia.

Georgian Acad Sci, Georgian State Museum, GE-380007 Tbilisi, Rep of Georgia.
Georgian Acad Sci, Inst Paleobiol, GE-380004 Thbilisi, Rep of Georgia.
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Georgian Acad Sci, Inst Geog, GE-380093 Thbilisi, Rep of Georgia.
Georgian Acad Sci, Archeol Ctr, GE-380002 Tbilisi, Rep of Georgia.
Georgian Acad Sci, Inst Geol, GE-380093 Tbilisi, Rep of Georgia.

Total citations: 55

Title: ANATOMICAL DESCRIPTIONS, COMPARATIVE STUDIES AND
EVOLUTIONARY SIGNIFICANCE OF THE HOMININ SKULLS FROM DMANISI,
REPUBLIC OF GEORGIA

Authors:RIGHTMIRE GP; LORDKIPANIDZE D; VEKUA A

Source:] HUM EVOL 50 (2): 115-141 FEB 2006

Addresses: Georgian Acad Sci, Inst Paleobiol, GE-380004 Tbilisi, Rep of Georgia.
Georgian Natl Museum, GE-380007 Thbilisi, Rep of Georgia.
Total citations: 3

Clinical medicine

Title:LOW DOSE MIFEPRISTONE AND TWO REGIMENS OF
LEVONORGESTREL FOR EMERGENCY CONTRACEPTION: A WHO
MULTICENTRE RANDOMISED TRIAL

Authors:VON HERTZEN H; PIAGGIO G; DING JH; CHEN JL; SONG S; BARTFAI
G; NG E; GEMZELL-DANIELSSON K; OYUNBILEG A; WU SC; CHENG

WY; LUDICKE F; PRETNAR-DAROVEC A; KIRKMAN R; MITTAL S;
KHOMASSURIDZE A; APTER D; PEREGOUDOV A; WHO RES GRP POST-
OVULATORY METHODS

Source:LANCET 360 (9348): 1803-1810 DEC 7 2002

Addresses: Zhordania Inst Human Reprod, Tbilisi, Rep of Georgia.

Total citations: 103

Title:RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED TRIAL OF
RECOMBINANT HUMAN ERYTHROPOIETIN, EPOETIN BETA, IN
HEMATOLOGIC MALIGNANCIES

Authors:OSTERBORG A; BRANDBERG Y; MOLOSTOVA V; IOSAVA

G; ABDULKADYROV K; HEDENUS M; MESSINGER D; EPOETIN BETA
HEMATOLOGY STUDY GRP

Source:J] CLIN ONCOL 20 (10): 2486-2494 MAY 15 2002

Addresses: Inst Hematol & Transfusiol, Tbilisi, Rep of Georgia.

Total citations: 95
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Annex 2
View from abroad and literature survey

There are not too many relevant international publications including internationally
comparable indicators of important aspects of S&T where Georgia has been represented.

A RAND Corporation report “ Science and Technology Collaboration: Building
Capacity in Developing Countries?”, 2001, was already mentioned above (cf 1.3).
Another Rand Corporation report where the S&T capacity of Georgia is analysed in
detail was published in 2006:

The  Global Technology  Revolution 2020 In-Depth  Analysis:
Bio/Nano/Materials/Information Trends, Drivers, Barriers and Social Implications. Santa
Monica: RAND Corporation.

The RAND Corporation experts analysed various emerging technology
applications (TA) that may become feasible by 2020, and the absorption capacity of
different countries all over the world to implement these technology applications.
Technology applications affect society through the functions that they accomplish (e.g.,
health, food, shelter, climate control, transportation, communication, computation). The
accelerating pace of technology development is important because it has brought new
functions to large numbers of people worldwide (e.g., communication and information
searching via the Internet), has improved the speed and accuracy of existing functions
(e.g., lab-on-a-chip bioassays, functional Magnetic Resonance Imaging (fMRI) for
medical diagnostics), and is producing a variety of multifunctional applications (e.g.,
wearable computers).

Of the 56 TAs that emerged in the review and analysis of the technical foresights,
the following “top 16,” based on this net assessment index, formed a representative group
that allowed evaluation of worldwide variation in technology implementation and its
relevance to significant societal problems and issues:

1. Cheap solar energy

. Rural wireless communications

. Communication devices for ubiquitous information access anywhere, anytime
. Genetically modified (GM) crops

. Rapid bioassays

. Filters and catalysts for water purification and decontamination;

. Targeted drug delivery

. Cheap autonomous housing

. Green manufacturing

10. Ubiquitous RFID" tagging of commercial products and individuals
11. Hybrid vehicles

12. Pervasive sensors

13. Tissue engineering

O 00 1 O\ L W

" RFID=Radio-frequency identification is an automatic identification method, relying on storing
and remotely retrieving data using devices called RFID tags or transponders. An RFID tag is an object that
can be attached to or incorporated into a product, animal, or person for the purpose of identification using
radio waves. Chip-based RFID tags contain silicon chips and antennas. Passive tags require no internal
power source, whereas active tags require a power source.
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14. Improved diagnostic and surgical methods
15. Wearable computers
16. Quantum cryptography

After having established these 16 TAs, experts within and outside RAND
Corporation were consulted for their assessment of the impact of TAs in different regions
of the world.. Motivated by the extent of regional variation, as well as significant
differences between countries within regions, we identified 29 representative countries
that allowed analysis of international variations in TAs and implementation across the
globe. These countries were selected to reflect diversity in physical size, natural
conditions, and location (e.g., large versus small, tropical versus temperate, land-locked
versus island); population size and demographics (e.g., high birth rate versus low birth
rate, rapidly aging versus youthful); level of economic development and types of
economy (e.g., developed versus developing, market capitalist versus controlled
economy); types of government (e.g., competitive liberal democracies versus
authoritarian regimes); and science and technology (S&T) capacity levels (e.g.,
scientifically advanced versus scientifically lagging). While these criteria are not
independent of each other, together they represent the principal geographical, social,
economic, political, and scientific characteristics of international variation.

Within each region of the world, we identified several candidate countries, then
eliminated highly similar countries within a region. Countries across regions were then
compared with each other to remove those that might be represented by others. Georgia
was one of the 29 countries selected to represent Europe.

Table 3.5
Selected Countries Across Rezions of the World

Asia COeeania  Morth Africa Europe* Africa Maorth Central and
and the America South
Middle East America and
the Caribbean
China Austrata Egypt Georgia Cameroon Canada Eraz
Ineciia Fiji Iran Germany Chad Mexico Chis
nodonesia srael Foland Fenya United Stales Caolombia
Japan Jordan Sussia South Cominican
South Turksy Africa Republic
Korea
Mepa
Fakisian

Technology implementation requires know-how and capacity to adopt, disseminate,
and implement for practical uses. Scientific knowledge, technical skills, and means to
provide sustainable access to and use of technology are essential. Those societies with a
higher level of science and technology (S&T) capacity will be better able to implement
TAs and to produce their own technological innovation or advance technology to offer
better solutions to their problems.

Building S&T capacity requires investment in R&D. Funding for the education and
training of scientists and engineers, scientific research and technology development
activities, promotion of technology transfer to commercial applications, and
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dissemination of technology into the marketplace might come from public or private
sources. However, R&D investment does not exist in a vacuum. It must compete with
other spending priorities of the state and of private investors, who look for opportunities
with high return on investment. Countries in which government policies are hostile to
economic activities, politics are unstable, and the level of R&D capacity is extremely low
generally are not attractive places for investment that would promote R&D capacity
building. Development assistance groups might step in to transfer technology, but their
efforts to make technology implementation sustainable and to produce the expected
outcomes for the intended beneficiaries would likely be constrained by political and
economic hurdles.

Indeed, S&T capacity building is a long-term and cumulative process that requires
not only financial investment, but also a host of other inputs and conditions to establish,
maintain, and generate benefits for society. A positive correlation is evident between
those that spend a larger share of their gross national product (GNP) in R&D and those
that are more able to acquire and implement the Tas.A RAND study for the World Bank
produced an S&T index based on a number of S&T indicators.

It is quite clear that a positive correlation exists between a country’s rank in the
S&T Capacity Index and its level of economic development. The RAND S&T Capacity
Index was compiled taking into consideration the number of scientists and engineers in a
country, its R&D investment relative to GNP, and many other factors. Building S&T
capacity requires a sustained level of investment over time, as well as supportive
political, economic, and social conditions. Many countries that ranked low according to
the RAND S&T Capacity Index will have to do a great deal to create these conditions and
garner the resources to raise their S&T capacity level.

A great number of the TAs examined in this study will require societies to invest
considerable resources to bring these technologies to technical maturity, disseminate
them, and develop an environment conducive to their implementation. These R&D
investments range from building world-class research laboratories, high-speed computers,
and hospital facilities to training service technicians and technology extension officers.

RAND S&T Capacity Index Scores for Selected Countries

Selected Countries S&T Index Score
1. United States 5.03
2. Japan 3.08
3. Germany 2.12
4. Canada 2.08
5. Israel 1.53
6. South Korea 1.49
7. Australia 1.33
8. Russia 0.89
9. Poland 0.19
10. China 0.10
11. Brazil 0.10
12. South Africa 0.04
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Selected Countries S&T Index Score
13. India 0.04
14. Chile —0.11
15. Mexico -0.14
16. Pakistan -0.15
17. Turkey -0.17
18. Colombia -0.22
19. Iran —0.22
20. Egypt -0.29
21. Indonesia -0.30
22. Jordan -0.35
23. Nepal —0.40
24. Georgia —0.44
25. Kenya —0.46
26. Dominican Republic —0.48
27. Cameroon —0.49
28. Chad -0.51

It is important to make a distinction between the capacity to acquire TAs and the
capacity to implement them. A nation might acquire a TA through domestic R&D efforts,
through technology transfer, through international R&D collaboration, or through simple
purchasing via importation of commercial off-the-shelf systems from other countries.
Hence, the capacity to acquire a technology reflects the S&T capacity of that nation,
particularly its ability to conduct R&D activities or import know-how. However, the
capacity to acquire TAs does not necessarily imply the capacity to successfully
implement those TAs.

Using technology requires more than the ability to do research or import know-
how. A nation must be able to match a TA to a problem and put that TA in the hands of
users. Further, users must be able to sustain that use over time. This might require
financing to access the TA, infrastructure to support its use, and skilled workers to
maintain it. Finally, individual users and the society as a whole must be able to benefit
from the use of the TA and be willing to support its implementation.

To accomplish all this, a country will need a certain level of institutional, human,
and physical capacity. Institutional capacity includes the quality and reach of governance
in a country, a banking and financial system that works, an honest and functioning
judiciary, and working educational and health systems. Human capacity covers the
quality and quantity of educated and skilled personnel available in a society. Physical
capacity includes the quality and quantity of roads, airports, seaports, schools, hospitals,
research laboratories and libraries, water treatment plants, grid electricity, and other
infrastructure. A society’s institutional, human, and physical capacity is reflected in the
drivers and barriers discussed previously. For example, a society that is short of laws to
promote technology use, of financial mechanisms to enable technology acquisition, and
of political stability and good governance to reduce uncertainties in economic
decisionmaking would present a very hostile environment for technology
implementation.182
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Drivers and Barriers to Implementing Technology Applications

Input from regional experts clearly suggested that many TAs can help to alleviate
problems confronting countries around the world but that technology adoption and
implementation will not be easy for most countries; for example, the lack of infrastructure
will be a critical hurdle. Thus, technical maturity and feasibility are necessary, but not
sufficient, conditions for the implementation of TAs. Many other factors will determine
whether a TA will be implemented, how it will be implemented, whom it benefits, and
whether its use can be sustained over time and can produce expected outcomes. This
section will delineate and describe the drivers and barriers to the implementation of TAs
— and the relationships among them — to illustrate the complex policy, political, social,
and economic landscape in which technology implementation occurs.

Drivers are the motivations or forces that will enable policymakers, as well as
individual users, to choose a technology to meet a certain need and to acquire capacity to
sustain the application of that technology. Barriers are the opposites of drivers: They are
hindrances to the implementation of TAs. Drivers and barriers frequently stem from the
same sources. Their main difference lies in whether the source is available or absent (e.g.,
funding and a technologically savvy population), its nature relative to the technology
(e.g., public opinion and laws), the problem(s) that the TA is expected to address in that
particular decision environment, and the potential for negative or unanticipated
consequences.

Knowing the drivers and barriers and the relationships among them will better
enable decision-makers to implement beneficial TAs in a manner that fully addresses
significant ethical, safety, and public concerns. In this study, we identified ten major
types of drivers and barriers to technology implementation:

. Cost and financing

. Laws and policies

. Social values, public opinion, and politics
. Infrastructure

. Privacy concerns

. Resource use and environmental health

. R&D investment

. Education and literacy

. Population and demographics

10. Governance and political stability.

O 00 1O\ DN K~ Wi —

Note: a short description of these 10 drivers and barriers is provided at the end of
this chapter.

Determining Country Capacity to Acquire Technology Applications
and Their Drivers and Barriers (pp 65-66)

We assessed the capacity of these 29 selected countries to acquire the top 16 technology
applications. This assessment used the data that determined the indicators and rankings in
the United Nations’ Human Development IndexI, the RAND S&T Capacity Index, the
World Bank’s Knowledge Economy Index, and data from the Central Intelligence
Agency’s World Factbook. To make a final assessment of capacity to acquire for each
representative country, we combined the data from the indicators, rankings, and indices
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with our assessment of the relative level of capacity demanded by each of the top 16 TAs.
This produced a basic “tool kit” of TAs that each country has to draw from to address
highlighted problems and issues. For example, the United States, which has capacity to
acquire all 16 TAs, will have 16 TAs with which to address problems and issues, whereas
Nepal will only have five. Table 3.6 shows the number of top 16 TAs for our 29 selected
countries, arranged in four groups according to the demand that these TAs make
(according to Table 3.4) on a country’s S&T capacity, infrastructure, user sophistication,
and other country characteristics.

Table 3.6
Groups of Selected Countries by Number of Top 16 Technology Applications
14 to 16 TAs 10tz 12 TAs 6 to % TAs 1t 5ThAs
[(Very High Demand) {High Demand) [Mediurm Demand) {Low Demand)
Australia {18) China (12 Brazil (B} Camerocon (5)
Canada (16} India (12) Chile {B) Chad (5}
Germany [18) Poland {12) Codombia [B) Dominican Republic (5)
lsra=! (16 Russia (12) Indonesia (9] Egypt (5]
Japan {18} Mlexico (B1) Fiji (5
Sowth Horea (16) Sipwuth Africa (9] Georgia (T}
United States (16) Turkey (9] Iram {5}
Jordan (5]
Henya (5)
MNepal (5
Pakistam (5]

The first group comprises countries with the capacity to acquire 14 to 16 TAs:

Australia, Canada, Germany, Israel, Japan, South Korea, and the United States. As
economically and scientifically advanced nations, they have the institutional, human, and
physical capacity necessary to acquire all top 16 TAs.

The second group comprises countries capable of acquiring 10 to 12 TAs: China,
India, Poland, and Russia. S&T capacity indicators for these countries suggest a
considerable level of scientific and technological proficiency.

The third group comprises countries with the capacity to acquire 6 to 9 TAs: Brazil,
Chile, Colombia, Indonesia, Mexico, South Africa, and Turkey. These countries have
more-limited S&T capacity and generally rank lower in their economic and social
development indicators.

The last group of countries has the least capacity to acquire TAs described in this
study. Eleven of our 29 selected countries fall into this group: Cameroon, Chad, the
Dominican Republic, Egypt, Fiji, Georgia, Iran, Jordan, Kenya, Nepal, and Pakistan.

A low level of S&T capacity and poor standing in other economic development
indicators suggest that they will at best be able to acquire only TAs that require a low
level of institutional, human, and physical capacity to implement.

Countries in this group have the capacity to acquire only the 5 TAs that require a
minimum level of S&T capacity — cheap solar energy, rural wireless communications,
GM crops, filters and catalysts, and cheap autonomous housing. Although these
countries have the capacity to acquire only a small number of TAs, these TAs — if
implemented on a broad scale and in a sustainable manner — have the potential to improve
livelihood for the vast majority of their populations who live in poverty. (p 91)
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The two main drivers for implementing these TAs are reducing resource input to
increase economic competitiveness and the need to respond to pressures from population
growth and demographic trends.

As for barriers to implementing TAs, the countries in this group share the same
ones as the preceding groups cost and financing, laws and policies; social values, public
opinions, and politics; Infrastructure; Resource use and environmental health; Investment
in R&D; Education and literacy; Population and demographics; Governance and stability.

Particularly notable isthat none of these 11 countries has barriers that are
simultaneously drivers, as is the case for all the other representative countries. This
difference suggests how much further these countries have to go to develop institutional,
human, and physical capacity to implement TAs. For them, it is more about building
capacity — because there is virtually none — rather than reconciling or modifying what is
present with the demands of these TAs.

The lack of money and financial mechanisms to enable implementation of TAs is a
major barrier. Foreign assistance might help pay for a few demonstration projects or
training and hardware for a number of users in the launch period; however, large-scale
diffusion and sustainable implementation of these TAs will ultimately depend on finding
ways to finance their use. At the individual level, income gain and creative financial
arrangements (e.g., micro-lending) are necessary for individuals to purchase these TAs.
At the national level, policymakers have to see value in investing in these TAs and follow
through with actions (e.g., budget allocations, laws, awareness campaigns, and
enforcement efforts) to promote their implementation in a sustainable manner. In addition
to shortage of funds, laws and policies, as well as good governance and stability, are
typically in short supply in these countries.

It is important to note that capacity to acquire a TA does not necessarily equal
capacity to implement, because the latter requires a threshold level of physical, human,
and institutional capacity; financial resources; and the social, political, and sometimes
even cultural environment necessary to maintain and sustain widespread use of the TA
drivers for and barriers to technology implementation in each of the 29 representative
countries.

A short description of drivers and barriers

Cost and Financing

An obvious driver and barrier to the application of any technology is money, whether it is
available to acquire the technology, construct the physical infrastructure to support its
use, or build the human capacity to deliver, apply, and sustain its use. How much a
technology costs is only one of many considerations for government, commercial, and
individual decision-makers. Analogous to this is the ability to access funds and the costs
of those funds. The economically advanced countries certainly have more resources
available than the less-developed ones to enable their acquisition and use of technologies.

At the same time, they have superior ability to access funds. The banking and
financial sectors in these countries are well developed and regulated. They have
numerous mechanisms through which governments, companies, and individuals can
access funds at mutually agreed costs and risks. For most less developed economies, the
types of mechanisms available to acquire funds are much more restricted, which further
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hinders their ability to deploy technologies. Therefore, although cost and financing can
generally be barriers to most countries, mechanisms to access funds represent drivers.
And those countries that have these mechanisms will be more able to adopt the described
TAs. study.

Laws and Policies

Laws and policies can create friendly or hostile environments that can promote or hinder
technology implementation and exploitation. The passage of laws and enunciation of
policies that explicitly promote or prohibit the use of a technology will significantly
influence government, commercial, and individual decisions.

Social Values, Public Opinion, and Politics

Religion, traditions, customs, and social mores can affect how technologies are perceived,
and compatibility of a new technology with the values and beliefs of a society can affect
its adoption. Such perspectives can shape public opinion and the politics behind debates
to define problems and acceptable technological solutions.

Infrastructure

Having such infrastructure as airports, seaports, roads, electrical power and water supply,
and telecommunications at a threshold of quality (e.g., no frequent and large scale sudden
power interruptions or intermittency in water supply) can be critical to the
implementation of TAs. Building infrastructure is a first step, which in many developing
countries is carried out with bilateral and multilateral development grants and loans.
However, the more important task is to make infrastructure produce payoffs for the
nation, which requires its maintenance and continuous upgrade and expansion over time

Privacy Concerns

Although the desire to protect privacy is a personal preference, it is shaped as much by
social values toward privacy as an individual’s experience and ideological inclinations.
How society views privacy can significantly affect national discussions on the
implementation of TAs that have ramifications for privacy protection. Societies that are
more open and free and have greater respect for individual rights will likely have more-
vibrant debates on the impact of technology on privacy than those that are less open and
free, or where assertions of collective good take precedence. It is also important to note
that privacy concerns can be a driver for the development of technologies to increase the
security of personal information (e.g., through anonymity) or to enable the use of
surveillance methods while protecting personal identities.

Resource Use and Environmental Health

The availability and accessibility of natural resources and concerns about environmental
health and its impact on humans are important drivers and barriers to technology
implementation.
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R&D Investment

Technology implementation requires know-how and capacity to adopt, disseminate, and
implement for practical uses. Scientific knowledge, technical skills, and means to provide
sustainable access to and use of technology are essential. Those societies with a higher
level of science and technology (S&T) capacity will be better able to implement TAs and
to produce their own technological innovation or advance technology to offer better
solutions to their problems.

Building S&T capacity requires investment in R&D. Funding for the education and
training of scientists and engineers, scientific research and technology development
activities, promotion of technology transfer to commercial applications, and
dissemination of technology into the marketplace might come from public or private
sources. However, R&D investment does not exist in a vacuum. It must compete with
other spending priorities of the state and of private investors, who look for opportunities
with high return on investment. Countries in which government policies are hostile to
economic activities, politics are unstable, and the level of R&D capacity is extremely low
generally are not attractive places for investment that would promote R&D capacity
building.

Indeed, S&T capacity building is a long-term and cumulative process that requires
not only financial investment, but also a host of other inputs and conditions to establish,
maintain, and generate benefits for society. A positive correlation is evident between
those that spend a larger share of their gross national product in R&D and those that are
more able to acquire and implement the TAs.

Education and Literacy

Education is critical to cultivating a population that is literate and comfortable with, and a
workforce able to interface with S&T. But, of course, like other drivers and barriers
examined, education and literacy are a necessary, but not a sufficient, requirement for
technology implementation. A society must have other elements in place to provide
incentives for people to acquire education and opportunities for people to use their
knowledge and skills.

At a minimum, having a population that is literate, comfortable with technology,
and able to interface with technology will be critical to the implementation of TAs that
require even the lowest level of technical know-how. Users also have to welcome the
potential benefits of technology and be willing to accept the risks and uncertainties
associated with it. Such sentiments are necessary to encourage acceptance and to push for
acquiring and applying new technologies. In their absence, potential users are unlikely to
embrace new technologies, even if they are supplied free of charge. Also, ignorance,
prejudice, and alienation can prevent these potential users from accepting new
technologies.

Population and Demographics

Population size and demographics can be a strong driver or barrier to policy decisions.
For countries with large and rapidly aging populations, policymakers will want to look
for technological solutions that can help to provide care and reduce the cost of medical
and health care services. Countries with large young populations, however, will need to
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generate jobs and economic growth, for which technologies might provide options.
Countries with rapidly growing populations, shrinking arable land, or harsh climatic
conditions might also seek technological solutions to improve food production and
nutrition.

Governance and Stability

Governments that are corrupt and in which abuse of power is rife pose a significant
hindrance to development. Countries in which corruption is severe perform poorly
economically compared with those in which corruption is limited.
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Annex 3

Questionnaire for Georgian R&D Institutions and Universities
(In Russian)

IlepeyeHb BONPOCOB /1Jisl NPOBeIEHUSI HHTEPBbIO

I O61mme cBereHus 00 opraHu3anMu/yupeKIeHuN

Yupexnenune

Craryc (caMOCTOATEIBHOE, WICH CHCTEMBI
AH I'py3un, BeZOMCTBEHHOE, JIp)

PykoBoauTe b/ IupeKTOpP/3aBeAYHOIIHIT

2006,

2002 2003 2004 2005
HOSAOPb

Hay4Hble COTPYIHHKH CO CTENEHbIO
(Bcero)
B ToM umcIe co cTeneHbio T0KTopa HayK

Hay4Hble coTpyaHuKH 0e3 cTeneHn

TexHUYeCKHUil mepcoHal

Ilepconaun (Bcero)

II. CocTosinne GUHAHCOBBIX PECYPCOB OPraHU3aANUN/YUPeKIAeHUS, ThIC.. JIaPH

g;:l‘::;zg:mﬂm 2003 2004 2005 2006 (ﬁggz)
MuHHuCTEPCTBO

00pa3oBaHMA M HAYKH

AH I'py3un

JApyrue MmuHucrepcTraa
YacTHbIi
ousnec/upmsbl I'py3un
IBponeiickas
Komuccus
HNHocTpaHHbIii
YyacTHbIN Ou3Hec/
¢upmbI
Me:xnyHapoaHbie
IPAHTHI/MPOrPAMMBI

*
Heo0xonnmo yka3aTh, Kakiue UMEHHO MEXITyHapOIHbIE TPAaHTHI M MporpamMmel (kpome EBpocoroza)
MIPH YCJIIOBUU HAJIMYUS 3TOTO UCTOYHHKA
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II1. HayuyHo-ucciaen0oBaTe bCKas 1eATeJIbHOCTD

2002

2003

2004

2005

O0mmee yucI0
nyoJuKanum,
(Kosin4uecTBo)

N3 unx:

Hayunvble cTaTtbu,
pedepupyemblie B 6aze
manHbIx ISI Web of
Science

CraTbu B Apyrux
3apy0eKHBIX
JKypHaJax

CTaTbu B rpy3MHCKHX
HAYYHBIX KYpHaJax

Momnorpadun,
ony0JIMKOBAHHbIE
3apy0e:KHBIMU
U31aTeJIbCTBAMH

Momnorpadun,
ny0JIMKOBAHHBIE
IrPY3MHCKUMH
U31aTeJbCTBAMHU

Te3uchl T0KJIAI0B,
pedepupyembie B 6aze
naHubIx ISI Web of
Science

JApyrue Te3ucsl
AOKJIAT0B

IlaTeHTBI

I'panTsl

Mpemun
(rocynapcTBeHHbIE WIN
MeKAYHAPOIHbIE)

IV. Bonipochbl 0 COCTOSIHUM CHCTEMbI HAYYHO-UCCIIE10BATEbCKOM AeSITeJIbHOCTH

I'py3un

IV 1. lIpon3onuin 11 B NOCJIeAHUE TOIbI KAKHE-JIN00 N3MEeHeHusl B cpepe HAYIHO-

HCCJIeI0BATEILCKOM AesiTeJbHOCTH B I'py3un, kotopsie Bbl cunTaere

MOJI0KUTEIbHbIMHE ? (ykamnTe CTOJIbKO BAPUAHTOB 0TBE€TOB, CKOJIbKO CUUTaeCTE

HYKHBIM).

a) YCTaHOBJICHHUE CBSA3EH C MUPOBBIM HAYYHBIM COOOIIIECTBOM.
0) Ycrpanenrne HHPOPMAITHOHHON W30S OT 3apyOeKHBIX CTPaH.

B) [TosiBIIeHHE BO3MOXKHOCTEH ISl COTPYTHHUYECTBA C 3apYOCKHBIMH KOJUICTaMHU.
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r) Opraau3aius COBMECTHBIX UCCIICIOBAHUH.
1) Pa3BuTre HOBBIX HAIIPABICHUH UCCICIOBAHUMN.

¢) AKTHBH3AIIUS MATEPUATLHOMN MOMJCPKKH U3 Pa3IMYHBIX UCTOYHHKOB (TMTOXKATyHCTa, YKOKUTE,
KaKuX IMECHHO)

)K) PazButne Haquoﬁ ACATCIIBHOCTU B By3aX.

3) Hpyroe (ykaKuTe, YTO IMEHHO)

1) [103UTUBHBIX N3MEHEHHH HE ITPOW3OIILIO.

IV 2. Kakoe 0b110 BiMsiHMe TPe00Opa30BaHui B TeYeHHe ABYX-TPEX MOCIAeIHHX JIeT,
NPOBOAMMBIX B CTPaHe, HA COCTOSIHME HAYYHO-HCCJIE0BATEIbCKOM 1esiTeIbHOCTH ?
(YKa:XuTe CTOJIbKO BADHAHTOB OTBETOB, CKOJIbKO CUMTAeTe HYKHbIM). 1151
oTMe4eHHbIX Bamu ¢akTopoB ykakuTe cTeneHb UX NPOsSIBJICHHS.

Ne IIposiBieHne BOUSIHUSA Crtenenb nposiBjieHns (pakTopoB
n/n (MOJIMKUTENBHOT0 WM OTPUIATEJIBHOI0) CunbHas | Cpenuss | Ciabasn
1 Ocnabnenne/ycuaeHre MaTepHaIbHOMN MOIIEPIKKH CO

CTOPOHBI T'OCYIapCTBa.

2 Ocnabnenne/ycuieHne MOPaJIbHOHN MOAIEPKKHI CO
CTOPOHBI
rocyiapcTaa.

3 OrpannueHune/yBelIMueHre BO3MOXKHOCTH
HCCﬂeﬂOBaTeﬂbCKOﬁ JACATCIIBHOCTH HAYYHbIX
PabOTHHKOB.

4 HeratusHoe/m03UTUBHOE BO3ACHCTBHIE HA
MarepualibHOe M0JI0KeHHe paOOTHHKOB.

5 HeratueHoe€/TO3UTUBHOE BIMSHUE HA COIUAILHOE
T10JI0KE€HHNE PAOOTHHKOB.

6 YX0/PUTOK KBATH(UIMPOBAHHBIX KaJAPOB M3
0Tpaclieii/B 0Tpaciy HayKHu M 00pa3oBaHusl.

7 [Tagenne/noBbIIEHNE CTATYCa HHTEIUIEKTYAIEHOTO
TPYZAa U HEJOOIIEHKA €0 CONMAITPHON 3HAYMMOCTH.

8 @dopMHIpOBaHKUE HEraTHBHOTO/TIO3UTHBHOTO
0O0IIeCTBEHHOTO MHEHHS OTHOCHTEIBHO HMHUIKA
HAYKH.

9 HeBocTpe6oBaHHOCTE/BOCTPEOOBAHHOCTS HAYKH
CHUCTEMOH BEICIIEro 00pa3oBaHMsI.

10 | OtcyTcTBHE BOZMOKHOCTH/TIOSIBIIEHHE HOBBIX
BO3MOKHOCTEH pean3anui ce0si KaKk YICHOTO.

11 OMurpanus/Bo3BpalieHIe U3-3a rPaHULIbI
npodeccrnoHaoB

12 | Jpyroe (yKaxxuTe, 9TO UMEHHO)

13 | HeraTMBHOTO/TIOI0KUTEILHOTO BIMSHUSA HE OBLIO
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IV 3. Onpenenure camble aKkTyajJbHbIe BONPOCHI B cepe pa3BUTHA HAYYHO-
HCCJIeI0BATEIbCKOM esiTeJIbHOCTH, KOTOPbIe HE00X0AMMO pellluTh B
NnepBooOYEPeTHOM MOPSAKE B BallleM YUpeKIeHUN/Opranu3anuu B OJmkaiimue 2-3
roga?

IV 4. Oueprture cambie 310001HeBHbIE («00JIbHBIE») BONPOCHI B cepe HAYUHO-
HCCJIe0BATEIBLCKOM 1esITeIbHOCTH, KOTOpbIEe eCTh B BallleM
yUpesKIeHUH/OPraHu3alu U KOTOpbie He00X0IUMO PEelIUTh B EPBOOYEPETHOM
nopsiike B Oym:kaiimue 2-3 roga?

IV 5. Kakue yupe:kaeHus1/Tpynnsl 4 T.1. J0JKHbI IPUHUMATH y4acTue B
pa3padoTKe CHCTEMBbI YIIPABJICHHS HAYYHO-HCCJIe0BATeIbCKOM 1esITeIbHOCTBIO B
I'py3un?
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IV 6. Kakue oCHOBHBIE M0JI0KEHHUSA 10JKHBI ObITh YUTEHBI IIPU pa3padoTke
CHCTEeMbI HAYYHO-HCCJIeI0BATEIbCKOM AesaTeabHOCTH B ['py3un?

IV 7. Onennte no 10-6a1/1bHOM HIKaJIe COCTOSIHME CHCTEMBbI YIIPABJICHHS HAYYHO-
HCCJIeI0BATEILCKOM 1eiTeJIbHOCTBIO B ['py3uu?
1 — xyske Hekyaa, 10 — nmpocTo oT/IMYHO

V 1. KakoBbl, 1o Banmemy MHeHHU10, CHJIbHBIEC U €1a0ble CTOPOHBI CylIECTBYIOLIEH
CHCTEeMbI MOJ/IEPKKH HAYYHO-HCCJIeJ0BATEIbCKOM aesiTelbHOCTH B ['py3un, a
TaK’Ke BO3MOKHOCTH H YIPO3bl, BJMAIOLIHE HA Hee?

CuiibHbIe CTOPOHBI Ciadble CTOPOHBI

V 2. KakoBbl, o BammeMy MHeHHI0, BO3MOKHOCTH M YTPO3bl CyLIECTBYIOMIEH
CHCTEeMBbI MOJAEP’KKH HAYYHO-HCCJIeI0BATEIbCKOM NesATe1bHOCTH B ['py3un?

Bo3moxHOCTH Yrpo3sl
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V 3. Kak, no Bamemy MHeHHU10, 10/15kHA ObITH MocTpoenHa CUCTEMA
YIIPABJIEHUS nayuyHo-uccien0BaTe1bCKo aesiTeJIbHOCThI0 I'py3un?
A umenno (YPOBEHD YIIPABJIEHUSA, YHACTHUKHU NPOLHECCA
YIIPABJIEHUA U T./1.):

V 4. Ilepeuucaure 00CTOATEIHCTBA, KOTOPbIEe MPOTUBOACHCTBYIOT CTPOUTEIbCTBY
3¢ PeKTUBHOI CHCTEMBI YIIPABJICHUA HAYYHO-HCCIEA0BATEILCKON 1eATeIbHOCTLIO
B I'py3un?

V 5. Kak, no Bamemy MHeHu1o, 10,1:kHa 0b1Th noctpoena CUCTEMA
OUHUCHUPOBAHMUS nayuHno-uccienoBatebCcKkoii aesitejJbHocTH ['py3un?
A nmenno: (YPOBEHD YIIPABJIEHUSA, YHACTHHUKU ITPOLECCA
YIIPABJIEHUSA U T./.):

V 6. Ilepeuncinre 00CcTOATENBCTBA, KOTOPbIE MPOTHBOAEHCTBYIOT CTPOUTEIbCTBY
3¢ eKTHBHON cCcTeMb] (PUHAHCHPOBAHUA HAYYHO-UCCIEA0BATENbCKOM
aesiTeabHOCTH B ['py3un?
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V 7. B 00111eM KOHTEKCTe COCTOSIHUS HAYKU B ['py3nu, kakue oTpacju HaAy4HOT 0
3HaHus Bbl ObI OXapakTepu3oBain Kak:

Ouenn
nepcrneKTUBHbIE

Memnee
NnepcrneKTUBHbIE

MaJio nepcneKTUBHbIE

V 8. Kakue, no BaimeMy MHeHU10, camble ¢J1a0ble 3BeHbS B lleNM CO3IaHUS
WHHOBAIMHU (OT WAeH 10 TOTOBOro npoaykra) B I'py3un? (Ykaxure CTOJbKO
BAPHUAHTOB, CKOJILKO CUNTAaETe HYKHbIM).

a) ['enepupoBaHre HOBBIX UICH.

0) DKOHOMHYECKHIA aHATTN3 HOBBIX HUJCH.

B) OTO0p Hamboee akKTyaabHBIX UACH.

T') AHAIHU3 OCYIIECTBUMOCTH UJICH.

1) PazpaboTka uaen, oreHKa Mpou3BOJCTBEHHBIX MOLTHOCTEH.
e) busHec-ananu3: MOTEHIIMANBHBIN PBIHOK, IEHA, PUCKHU H T.J.
) TectupoBanue.

3) Kommeprmanu3arusi.

1) OuHAHCOBas MO IEPIKKA.

K) [pyroe (ykaxuTe, 4TO UIMEHHO)

V 9. Kakue camble BaskHbIe BONIPOCHI M TeMbI, CBA3aHHbIE ¢ (POPMHPOBAHHEM
CHCTEMbI YNIPABJICHUSI HAYYHO-HCCI1e10BATEbCKOI e TeJbHOCThIO, BbI X0TE/ M ObI
00cy’KIaTh HA CEMHHapax, IPOBOJAMMBIX COBMECTHO ¢ HHOCTPAHHBIMH JKCIIEPTAMH?
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