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4. OECD IZB I+ 5 FEEREDRN
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OEEC(OECD D& )REh & Fafil S AL TN FEBRF8 H E 515 0 R s
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T Redmy I TN —TNERE I,
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kLS,

T ReRy 7 7N—=712K0 FZERBEHERMEICOVWTHELA I ZED
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Research and Development) # IR EICK L CHHE, O LT —F
IL°68 FATHAIT I D,

C.7V—=> & ALY 7N OECDREEIZE T D5 T — & & ES
EEHB L, WEERT +—~ 2 ZOWHTEMAT AU BIZ5| ZHEE N
TWS (T7/av—--Fyv7) ZELiaRT, BROEEERFZORES
FRFCED TR OFTE, — OB ZETEIE 2R T 2 L e
STeX ¥ v T« RAZT 4 (68 FFAT) L DN D

GSFICHEMINT T 7/ a Y — Xy v TR L VELIHRET 272012
1To7-##% [Gapsin Technology) & U CHAT, WFZEBH%E. ©5. Hilr
B EFEMICET 2HIEOWNE - . BLO, BERRE %2179, BUR
R 2 FE o0 TORZEEAMT T — 2 O T 5 &3, BRI B LT
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o

FM & 2 il RAT
FM %5 3 ii(3&4T
CSTP IIHFZEBE R it —H — 7/ L —TF 2B 2Bl & | K[E D NSF FEE s

FICOWTHEMR LT-, AT, EE Db TV AIEEDINE
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TBP v == 7T  HEINERNZO X A4 7. BI O, ZROMWEDERE
0. BB 5T — F OUUESRL/ T O FEHER TR 4 5 ~ = 2 7 V31T,

Basic Science and Technology Statistics 1991 317BR44, LAFE, /~— KA
—lX 2T EITHEIT,

FA| =2 T IV(OM) FIFEIT: A /=3 3 <D 70 FROBLD
mED . 80 DT v AMFIEDFR R AR T-1%, 89 FITILRK 7 L— T
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F—HIWEH A K& LT, Nordic Fund for Industrial Development ®
NEZIHER., 92 AT, XA Mvid, BENEmShiz2a8ic
HDH N =—DFAITHK,

FM %65 5 i1 T

T2 b e = a T VFAT T0 R EN DM ENSEOHE L L TR S
NTWRT v MREEHZ DWW T OARRR e~ = 2 7 VEY 2792 47 5 B
b BEAFD /ST o MitEtT — 2 ZRPFEARIRIR & L TEEW T2 AT o 77
ARTA,

Science, Technology and Industry Scoreboard (STI Scoreboard) 1995 (%]
i) FEAT

FYoNT - =2 TFT R FLURE ST E T ANEIRT — ¥
MATA RTA B, A=A T VT OFY X7 TThON-SEG THRIRE
M, [, ARSND, RIS~ L0 RAELRICSL B R Hi G 8
BRDA Sy 7 & T7a—WOT7T = ELZFRRICT 22 L2 BT L
TW5,

STI Scoreboard 1997 (%5 2 i) %17

OM % 2 iRFEAT « L 0 IR/ ESE, FIHOIEAR, BUFORFIOEHIZN: 2 5
VIANTE,
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99 STI Scoreboard 1999 (% 3 hR) *&4T

2000 4E4%
01 STI Scoreboard 2001 (35 4 i) 34T

03 FME 6 RRITTE

&k Godin, B., “The Emergence of Science and Technology Indicators; Why did Governments Supplement
Statistics With Indicators?’ (2001)
OECD, “Frascati Manual,” (1993)
OECD, “Gapsin Technology,” (1968)
OECD, “Science Technology Indicators Reports”
OECD, “TBP Manual,” (1990)
OECD, “OsdloManual,” (1992)
OECD, *“Patent Manual,” (1994)
OECD, “CanberraManual,” (1995)
OECD, “Science, Technology and Industry Scoreboard”

5. OECD IZH T E1E~DELY &

51. %=a7J)L

1963 FIHFEBFRHAERTA RTA L THLTTADT 4« ~v=a2T /L (FM) A
ULk, BHREAMHEE) O EME DD E B LR T RE 2R BE CofRIC AT T, AR
FEPHMEOERICH T 2 HREHEV 2 — RLTW5D, ZOKEAx O =—XLRL
DOEAVITHIER LT Fe8F 242495 7212, NESTI 2 BRI X 5 e L mFEE
DEGEFT, ~ =2 T VOR% - ETIZEH T D, 40 < (ST Dk 2 IR BT
L0, 6MED~=2 T NEIEKT D EEBIC, AbETESRIO%ETE, FM 5 6 iiiClh
T TCOUGT 25 0EBOBEETTO ey 27 b EAAHLTEY, 77207
4 772V —] LHRENDREHTERESORERTA T4 VEEOFEFEEZK > T D
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TbDbH D, FEBRIT, A4/ X—=T 3 VIESNST U MHEICE LT, AT S
EE@@ Rk, [E B FTRE 22 E T VE~DOFREIL 70 AN B AFE L, OECD 1T\

ArHEEmrER TR, HEEmOBEBOHERROARZIZL Y EX A R
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(R251a] 753AHTa-773)— (HEBRMESDREAT=27L)
B EX24 ML HE RITE AR
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4+~ = = 7| for Surveys of Research and (A > | 1970, &5 2 il
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L4~ 1 »| Education Sector, “ Frascati Wige B %%
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Balance of Payments Data
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Oslo Manual-
N>k« | Using Patent Dataas Scienceand | 453F 1994
<= = 7L | Technology Indicators
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[&25.1.b] FM #&ETDO 7N

iR RITE BETE R/ WETAR
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LI DOMENSETHEDICHIZY BELD &R =K E O
TFERCHEEDIE S S &I X 2 EBR LMD RIS U, #IRE17E
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—OYBEDHERERIC 22 5 K 91T (RRIC, BREBIREE Y & HIBNC) 55
O,

%‘4}%& 1981 *%RD]//])TW ]\O)B&%%??ao

WA | 1989 | —OECD #HRM LI OEFERFH & EN TV b 7o 2 LD
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“¥l . OECD, “Frascati Manual, ” (1993)

5.2. E1REEED H k)

OECD IZ~ == 7 /& U T, FrEifiGEii &z B4 2 ey e A 78 4 Bk L
TS LT, v=a 7 Wik TINWEREE D RO 727 — & 2 BT U - AR B i
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Technology Indicators| 3 L " [Basic Science and Technology Statistics] @27 /v—7"& 7
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Indicators Report]  (1984~89 #%) 3 L " [Science, Technology and Industry Scoreboard |
(1995~) DI IV—7 D 2FHZ Y EIF 5,

-14 -



(1) Main Science and Technology Indicators (MSTI) & Basic Science and Technology

Statistics (BSTS)

[£&25.2.a] MSTI & BSTS

MSTI BSTS
BE MBENCRB T 2R R FEES EEEE | VA= X T/ /ud— s F—H
S35 R > b ANLERbBHEBICSI A END 22 OffiE
2% N A [ 4 L2 ek
=M 89 22
« WFFEBRZE~DA 7 AR 70 < WFGEBRSE~DA 7 v %R 18
- T RNTy bAoA FEMRE 19 TSy R ARy NER 4
B 1988 1991
H R3S EE 42 [ 2 f
(B UL EAE)
AN—8H | BETE B 7E
(BFRUE 1981 4E 5 B /3 —)
£ BN ERRIS
AE KDy THFAL « W2 L, KD, THFAB « 572 L,

%k}l . OECD, “Main Science and Technology Indicators 2001/1”
OECD, “Basic Science and Technology Statistics 2000 ”

[£252.b] MSTIIZEFh3R

R& D Expenditure and Personnel

IR RE & ARE IR

1 Gross Domestic Expenditure on R&D — GERD (million national
currency)

2 | GERD (million current PPP$)

TFFERRSs Eein gl (S B ) Al —
10077 Kv)

GERD - Compound annual growth rate (constant prices)

TFFEBR s B A D U

GERD per capita population (current PPP $)

ANH &7z b OWFFER 5

GERD as a percentage of GDP

DGPIZ x4 2 i FEBRFEE: OFIS

oo AW

Estimated Civil GERD as a percentage of GDP

DGPIZ5%$3 % B FARFFEBR R £ 0l

PAN
=]

7 | Total R&D personnel (FTE)

WHIERRTE BIMRIE - S (FTEMRFL)

8 | Total R&D personnel - Compound annual growth rate

WFFEBE 8 BRI B B DO O

9 | Total R&D personnel per thousand labour force

S8\ 111,000 A 3 7= O OHRFFERH
EFEH

10 | Total researchers (or university graduates) (FTE)

WoeEs (EIC L > T RFRES
%) (FTE#5)

11 | Total researchers (or university graduates) - Compound annual

Wrge s (ENC k- TiI R EL

growth rate ) oo
12 | Total researchers (or university graduates) per thousand labour FE A 111,000\ & 7= 0 OBFEE %R
force (FENC & » TIERFAFEEEE)
13 | Percentage of GERD financed by industry PESE RIS B R B A
14 | Percentage of GERD financed by government B A AT 22 B 3 B B A
15 | Percentage of GERD financed by other national sources ZFOMEFHIZ X AR EE A
16 | Percentage of GERD financed by abroad S E A AT ZE B R B B A

17 | Percentage of GERD performed by the Business Enterprise sector

A AT ZEBE 28 B &

18 | Percentage of GERD performed by the Higher Education sector

SR ACE B AT B JE 2 &

19 | Percentage of GERD performed by the Government sector

BORF e ATFEBE 78 B &

20 | Percentage of GERD performed by the Private Non-Profit sector

FEE I ECHIAARAE A 725 58 2kl &

21 | Business Enterprise Expenditure on R&D — BERD (million national
currency)

A ATTEPE 56 2

22 | BERD (million current PPP $)

A 2EMEFRFTER R (W ) - e
F—1005 F)

23 | BERD - Compound annual growth rate (constant prices)

ARFEHEFAWTTEBR FE e D UV

24 | BERD as a percentage of DPI

[P PE SR PEIS 3 2 A 306 ST
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PHFEE OFEIE

25 | BERD as a percentage of GDP DGPIZ k3 % 4 346 FAWFZE B 56 2
HE
26 | Total Business Enterprise R&D personnel (FTE) B RIEFE LR (FTEHHR)
27 | Total Business Enterprise R&D personnel — Compound annual BB R FE DO OR
growth rate
28 | Total Business Enterprise R&D personnel as a percentage of E O N BT v OZEFIERAFENE
national total FEEEE
29 | Business Enterprise researchers (or university graduates) (FTE) BT A EE (HIZk->T
FERFFEEE
30 | Business Enterprise researchers (or university graduates) — BT HEESE (Fck-T
Compound annual growth rate FRFEFEFL) DIMOR
31 | Business Enterprise researchers (or university graduates) as a EO#ANLOHT OEFEIZBT B
percentage of national total Fet sk (EIC & o CHERPBAEEEE)
32 | Percentage of BERD financed by industry PEFER A e R R fr B &
33 | Industry-financed BERD — Compound annual growth rate PESE RS HARZE O AR FE B 38 2 O f
34 | Industry-financed BERD as a percentage of DPI E N EEEAEPE ISR D RS AR
LRI FEB R B DEI &
35 | Percentage of BERD financed by government BUM 2 AR 2 R SEBR R B B &
36 | Percentage of BERD financed by other national sources ZFOMAFIZ X B AR R
L eSS
37 | Percentage of BERD financed by abroad A1 [ 1 200 R BFZEBR 6 2 B &
38 | Percentage of BERD performed in the aerospace industry WUZEpESERE S PR BRI B B &
39 | Percentage of BERD performed in the electrical/electronic R EESE T L 7oA A e B
industry FEEE
40 | Percentage of BERD performed in the office machinery and S s o Yo — X —PERE TR
computer industry IS 2R Gy
41 | Percentage of BERD performed in the drug industry RUSKPESE O L7 ge B s
HE
42 | Percentage of BERD performed in all other manufacturing fi DG CRER L 7o 3050 BR 6
industries L eE
43 | Percentage of BERD performed in non-manufacturing industry FERUESE CREF U 7= 3T RR s
HE
44 | Higher Education Expenditure on R&D - (million national 1B A5 B R B A ZE R 38 2
currency)
45 | HERD (million current PPP $) B BCE R B R e s R (I
F1-Afi 5 — 10005 L)
46 | HERD - Compound annual growth rate (constant prices) R S 2B BB AR ZERR R B O ON
47 | HERD as a percentage of GDP 6 S R B B T FJE PR 58 2 00 ]
WNPEFEAEPELL
48 | Higher Education Total R&D personnel (FTE) RSB BB 35 A PSR Bk
e (FTEME)
49 | Higher Education Total R&D personnel — Compound annual BB RN B D HFIERR 3 BR
growth rate DEFB IR DR
50 | Higher Education researchers (or university graduates) (FTE) EAEHEBEREICBT AEER (E
W2 K o TUERFAFEE L
51 | Higher Education researchers (or university graduates) - | mZZEHEICKIT 2%eE (H
Compound annual growth rata 12 Lo TUTRFREEELR) OOk
52 | Higher Education researchers (or university graduates) as a | [E DA 7= 0 O S #E I
percentage of national total BT SRS (EIC &> TR
FEHER) HE
53 | Government Intramural Expenditure on R&D — GOVERD (million | B/iFH R PN i FAIF 22 BR 58 #r
national currency)
54 | GOVERD (million current PPP $) BB e R (I E
1AM R — 1005 KoL)
55 | GOVERD - Compound annual growth rate BURFHE B N FRATFZE BR S 2 DR Y
56 | GOVERD as a percentage of GDP BURTH BE PR PR AR SE BR 58 22 oD st
GDPLt
57 | Government Total R&D personnel (FTE) B HE B O BFSEBR RS BIFRIE S 2

(FTE#5)
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58 | Government Total R&D personnel - Compound annual growth B R RS O HIF FE B 78 B e 2538 D
rate [0S
59 | Government researchers (or university graduates) (FTE) BOMBEBE OfF7EE % (HIC X » Tk
KFPFEER)
60 | Government researchers (or university graduates) - Compound BOMHSRI oOmFseE 2 (EIC k- T
annual growth rate REFREIEHF) OHOR
61 | Government researchers (or university graduates) as a percentage | [E DA 1 & 72 © OBUFHEEIRF7EE

of national total

(ENZ k- TIFRFEAEEH) T

Government Budget Appropriations or Outlaysfor R& D
(GBAORD)

BURF P& - XHATFERRER

62

Total Government Budget Appropriations or Outlays for R&D -
GBAORD (million national currency)

BONFH - SXHATTER 56 2

63 | Total GBAORD (million current PPP BUR TR - eSS (R
S # S — 10005 KoL)
64 | Defence Budget R&D as a percentage of Total GBAORD [EIB R 42 B 38 T 55 O ke BORF T 5L -
KBS BE S B A
65 | Civil Budget R&D as a percentage of Total GBAORD BA FAWFIEBH % TS O BT T 5 -
HIRFFE A FE 2
66 | Economic Development programs as a percentage of Civil BRERET 0 /T Lo RA BT
GBAORD B AR IS S D D EI A
67 | Health and Environment programs as a percentage of Civil R - BREE T 1 7T Ao BRAE U
GBAORD TH - HAFEH RIS SO D FE
68 | Space programs as a percentage of Civil GBAORD TS T AORERWFTHE -
KBRS I H O D EIE
69 | Non-oriented Research programs as a percentage of Civil KeE BN T 0 7T Lo RABNT
GBAORD B SRR I E D D EIE
70 | General University Funds (GUF) as a percentage of Civil GBAORD | — R =Bk D B4 PB4 « %
HHAFSERA R T b B HI &
Patent KT
71 | National patent applications [N AR 2K
72 | Resident patent applications JRAEFIT K A R HES
73 | Non-resident patent applications IR L A R HEE
74 | External patent applications SHOMRER HREER
75 | Dependency ratio (non-resident / resident patent applications) g (BEZFICHT IEBEED
TR EEER)
76 | Autosufficiency ratio (resident/national patent applications) [EINHFEL 5 6 D R OREFFHRE
77 | Inventiveness coefficient (resident patent application/10000 R (AR 1 HAHEY OJEE
population) FREF LR
78 | Rate of diffusion (external/resident patent applications) st R R ERIC X 2 ENH
JREIZ KT 2 kPAMRFT R ER)
Technology Balance of Payments (TBP) 52 =8211'5°2
79 | Technology balance of payments: Receipts (million national N S : sHgE
currency)
80 | Technology balance of payments: Payments (million national AN S« A
currency)
81 | Technology balance of payments: Balance (million national HINE SN : W4
currency)
82 | Technology balance of payments: Cargo ratio HIE SN « B=R
83 | Technology balance of payments: Total transactions (million A SIS - BD i
national currency)
International Tradein Highly R& D-Intensive Industries N TIEE
84 | Export/Import Ratio: Aerospace industry g AEI S iZEEE
85 | Export/Import Ratio: Electronic industry it AEIS - B
86 | Export/Import Ratio: Office machinery and computer industry i AEIS - FEESRB LR
a—X “EE%
87 | Export/Import Ratio: Drug industry IS EIR G PEE
88 | Export/Import Ratio: Other manufacturing industry i ANE S oo sl
89 | Export/Import Ratio: Total manufacturing b AEIS - AREE

“#}l . OECD, “Main Science and Technology Indicators 2001/1”
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[%252.c] BSTSIZ&£Ehd%E

R& D Expenditure and Personnel

MFERRE & AR

1

Gross domestic expenditures on R&D (GERD) by sector of performance
and source of funds

. Million national currency

. Million constant $ (1990 prices and ppps)

i I BRI E R 56 2
- BlEEE
- 1990 R 35 L OVl B 7 -

2 | GERD by sector of performance and type of costs fEAFER. 2 B RIRFTEBR S

3 | Current domestic expenditure on R&D by sector of performance and type | i &5 IH B P20 E PN BFSE
of activity A& 2

4 | GERD by sector of performance and socio-economic objective fdE BRI, AR EE H RIS

BRI &

5 | Total R&D personnel by sector of employment and occupation, in HELRT L a1 AIF 0 BR 8 BE AR 1E
full-time equivalent HEE (FTEHR)

6 | Total R&D personnel by sector of employment and formal qualification, FELRSRRI L R BT ST BR B AR 1E
in full-time equivalent FEH (FTEME)

7 | GERD by sector of performance and main scientific field BERFR. 5y BRI e B F

8 | Total R&D personnel by sector of employment and main scientific field, HELARRAN L 43 RIS BR 2 B GRTE
in full-time equivalent EE% (FTERR)

9 | Total business enterprise intramural expenditure on R&D (BERD) by PEZERIA ZE PN AT IR BE S8 2
industry

10 | BERD by industry and source of funds PEFERI, AR 2 P TR

®  10.1 Business enterprise i
° 10.2 Government REoE S
o 10.3 Other national funds - EORF
[ ] 10.4 Funds from abroad C F OGS
- Hh
11 | BERD by industry and type of costs FESERI] B PE R P E RS RA
[ ] 11.1 Current expenditure Ig
®  11.2 Capital expenditure - ENE PE

12 | Total business enterprise R&D personnel (BEMP) by industry, in full-time | 73514 3075 BH 56 BAMR e =
equivalent F¥ (FTEMBEHE)
13 | Research scientists and engineers - RSE - (or university graduates) in the Y7 Z—IZB1T D EEN
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14 | Higher education intramural expenditure on R&D (HERD) by field of 5 B 1 v S R A B P £k
science iR
15 | HERD by field of science and type of costs Sy EFRI, B RE R R B R BN
A B FE B R
16 | HERD by field of science and source of funds Sy PRI AR B R R
PR A 72 B 3
17 | Higher education R&D personnel (HEMP) by field of science and 53 B - BRSER S LA R O =

occupation or formal qualification, in full-time equivalent

BB ORFFERH R BRI
F¥ (FTEH#E)

Government Budget Appropriationsor Outlaysfor R& D (GBAORD)

BURFFH - XHATFERER

18 | Government budget appropriations or outlays for R&D (GBAORD) by FhE R H BBIBUS 5 - S
socio-economic objective TR %

Technology Balance of Payments (TBP) HifE S X

19 | Technology balance of payments by type of transfer SN ITIERI AT S UL

Patent Sk

20 | Number of patent applications according to the relationship of patentee RSB T S b 2 SR MERT

to patent office

A OBFRIZE L TR
il

21 | Number of non-resident patent applications by country of origin FEURE L1 oD e SR R L R
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22 | Number of external patent applications by country of application HHAREE] 31 D et A R F HERE 2R

&kl . OECD, “Basic Science and Technology Statistics 2000 ”
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(2) OECD Science and Technology Indicators Report (STl LiR— k)
— (% 1/ No.1lWroEBs &R 1984
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(3) Science, Technology and Industry Scoreboard (STI Scoreboard)
— (% 1 k) STI Scoreboard 1995
— (% 2hK) STI: Scoreboard of Indicators 1997
— (% 3hR) STI Scoreboard 1999- Benchmarking knowledge-based Economies
— (% 4hR) STI Scoreboard 2001-Towards a Knowledge-based Economy
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34.1a
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International Resources for |Basic Research |Science and Institutional A Delphi Public Attitudes
Position of U.S. |Research and Engineering Capabilities Experiment toward Science
Science Development Personnel and Technology
International Resources for  [Basic Research |Industrial R&D  |Science and Public Attitudes
Indicators of Research and and Innovation |Engineering toward Science
Science and Development Personnel and Technology
Technology
International Resources for  |Resources for  [Industrial R&D  [Science and Public Attitudes
Indicators of Research and  |Basic Research |Innovation Engineering toward Science
Science and Development Personnel and Technology
Technology
International Resources for  |Resources for  |Industrial Science and
Science and Research and  |Basic Research |Research and Engineering
Technology Development Development Personnel
International Resources for  [Resources for  |Industrial R&D  |Science and Public Attitudes |Advances in
Science and Research and  |Basic Research |and Engineering toward Science |[Science
Technology Development Technological Personnel and Technology
Progress
International Support for U.S. [Science and Industrial Academic Public Attitudes [Advances in
Science and Research and  |Engineering Science and Science and toward Science |[Science and
Technology Development Personnel Technology Engineering and Technology |Engineering
Overview The International |Support for U.S. |Science and Industrial Academic Precollege Public Attitudes |Advances in
Science and Research and  |Engineering Science and Science and Science and toward Science |Science and
Technology Development Personnel Technology Engineering Mathematics and Technology |Engineering
System Education
Overview Precollege Higher Science and Resources for  [Academic R&D |Industrial The International |Public Attitudes
Science and Education for Engineering R&D and Basic |and Basic Research and Markets for U.S. |toward Science
Mathematics Scientists and  |Workforce Research Research: Technological Technology and Technology
Education Engineers Patterns of Innovation
Performance
Overview Precollege Higher Science and Financial Academic Industrial R&D | The Global Public Science
Science and Education for Engineering Resources for  |Research and  |Technology Markets for U.S. |Literacy and
Mathematics Science and Workforce Research and Development: Technology Attitudes toward
Education Engineering Development Support, Science and
Personnel, Technology
Outputs
Overview of |Precollege Higher Science and Financial Academic Technology and |Attitudes toward
u.s. Science and Education in Engineering Resources for  |Research and  |Global Science and
Science and [Mathematics Science and Workforce Research and Development: Competitiveness |Technology: The
Technology |Education Engineering Development Financial United States
Resources, and International
Personnel, and Comparisons
Outputs
Science and |Elementary and |Higher Science and Research and Academic Technology Science and
Technology: [Secondary Education in Engineering Development: Research and  |Development Technology:
Changes Science and Science and Workforce Financial Development:  |and Public Attitudes
and Mathematic Engineering Resources and  |Financial Competitiveness [and Public
Challenges |Education Institutional Resources, Understanding
Linkages Personnel, and
Outputs
Science and |Elementary and |Higher Science and Research and Academic Technology Science and Economic and
Engineering [Secondary Education in Engineering Development:  |Research and  [Development Technology: Social
atthe Science and Science and Workforce Financial Development: |and Diffusion Public Attitudes [Significance of
Crossroads |Mathematic Engineering Resources and |Infrastructure and Public Scientific and
96 Education Institutional and Understanding  |Engineering
Linkages Performance Research
Overview Elementary and |Higher Science and U.S. and Academic Industry, Science and Economic and
Secondary Education in Technology International Research and  |Technology, and |Technology: Social
Education Science and Workforce Research and Development: |Competitiveness |Public Attitudes [Significance of
SEI- Engineering Development:  [Financial and in the and Public Information
Funds and Personnel Marketplace Understanding | Technologies
Alliances Resources,
98 Integration with
Graduate
Education, and
Outputs
Science and U.S.and Science and Higher Elementary and |Academic Industry, Science and Significance of
Technology in International Technology Education in Secondary Research and Technology, and |Technology: Information
Times of Research and  |Workforce Science and Education Development:  |the Global Public Attitudes |Technologies
SEI- Transition: the  [Development: Engineering Financial and Marketplace and Public )
1940s and Funds and Personnel Understanding
1990s Alliances Resources,
2000 Supports for
Graduate
Education, and
Outputs

NSB, “Science and Engineering Indicators”
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3.4.1b
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Engineering |for Research |Indicators of |toward Science |for Basic R&D
Personnel  |and Science and |and Technology |[Research Innovation
Development | Technology
Science and [Resources [International Resources| Industrial
Engineering |for Research |Science and for Basic Research
Personnel  |and Technology Research and
Development Developme
nt
Science and |Resources |International |Public Attitudes |Resources Industrial  |Advances in
Engineering |for Research |Science and |toward Science |[for Basic R&D and |Science
Personnel  |and Technology |and Technology |Research Technologic
Development al Progress
Science and |Support for |International |Public Attitudes Industrial  |Advances in |Academic Science and
Engineering |U.S. Science and |toward Science Science Science and|Engineering
Personnel |Research |Technology [and Technology and Engineering
and Technology
Development
Science and [Support for |International [Public Attitudes Industrial  |Advances in |Academic Science and Precollege
Engineering |U.S. Science and |toward Science Science Science and|Engineering Science and
Personnel  |Research |Technology [and Technology and Engineering Mathematics|
and System Technology Education
Development
Science and [Resources |The Public Attitudes Industrial Higher Academic R&D |Precollege
Engineering [for R&D and |International |toward Science Research Education  |and Basic Science and
Workforce  |Basic Markets for |and Technology and for Research: Mathematics]
Research uU.s. Technologic Scientists | Patterns of Education
Technology al and Performance
Innovation Engineers
Science and [Financial The Global |Public Science Industrial Higher Academic Precollege
Engineering |Resources |Markets for |Literacy and R&D Education in|Research and  |Science and
Workforce  |for Research |U.S. Attitudes toward Technology Science and|Development:  |Mathematics}
and Technology |Science and Engineering |Support, Education
Development Technology Personnel,
Outputs
Science and [Financial Technology |Attitudes toward Higher Academic Precollege
Engineering [Resources |and Global |Science and Education in|Research and  |Science and
Workforce  |for Research |Competitiven | Technology: The Science and|Development: [ mathematics|
and ess United States Engineering |Financial Education
Development and International Resources,
Comparisons Personnel, and
Outputs
Science and |Research  |Technology |Science and Higher Academic Elementary
Engineering (and Development | Technology: Education in|Research and  |and
Workforce  [Development |and Public Attitudes Science and|Development:  |Secondary
: Financial ~ |Competitiven |and Public Engineering |Financial Science and
Resources [ess Understanding Resources, Mathematic
and Personnel, and |Education
Institutional Outputs
Linkages
Science and |Research  |Technology |Science and Higher Academic Elementary |Economic
Engineering |and Development | Technology: Education in|Research and  |and and Social
\Workforce  |Development|and Diffusion |Public Attitudes Science and|Development:  |Secondary |Significance
: Financial and Public Engineering [Infrastructure  |science and |of Scientific
Resources Understanding and Mathematic |and
and Performance |qcation  |Engineering
Institutional Research
Linkages
Science and [U.S. and Industry, Science and Higher Academic Elementary |Economic
International | Technology, |Technology: Education in|Research and  [gnd and Social
Research |and Public Attitudes Science and|Development: Secondary [Significance
and Competitiven |and Public Engineering [Financial and  |Education  |of
Development |ess in the Understanding Personnel Information
:Funds and [Marketplace Resources, Technologie|
Alliances Integration with s
Graduate
Education, and
Outputs
Science and |U.S. and Industry, Science and Higher Academic Elementary |Significance |Science and
International [ Technology, |[Technology: Education in|[Research and  |and of Technology
Research  |and the Public Attitudes Science and|Development:  Secondary |Information |in Times of
and Global and Public Engineering |Financial and  |Education  [Technologie|Transition:
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NSB, “Science and Engineering Indicators”

-27-




34.1.c

SI-72

SI-74 NSF
1974
SI-76 f i
U.S. authorities

SI- 8 NSB
1979

SI-80
1979

ISP 1982 NSF
2

SI-85

SEI-87
Science Indicators -
Science and Engineering Indicators
1

SEI-89
'

SEI-91 X

SEI-93 NSB  SH NSB
1
SEl t SEI
1
SEI-96 Www
:

SEI-98 . T T
.
KT
IT
IT
IT
1
:
1

SEI- 21 SEI
2000

1983 NSB Educating Americans for the 21st Century

NSB

CD-ROM

1 NSF “Science and Engineering Indicators”



4.2. NSF

1953
34.2.
SEl
NSF
1978
1979
NSF
100
NSF
(1972)
(1980)
(1982)
(CRADAS
) (1991)
(1991)
(1991)
(1993)
(1993)

NSF

[35]

[1]

(1993)
(1996)
(AUTM
) (1996)
(1996)
(1996
1998)

(1998)

NSF, “Strategic Research Partnerships: Proceedings from an NSF Workshop,” (2001)

NSF
SEl

-30-



3.4.2.

Survey of Earned Doctorates 1958
Survey of Graduate Students and 1972
Postdoctorates in Science and

Engineering

Higher Education Surveys

Integrated Postsecondary Education 1966

Data System Completions Survey

Survey of Doctorate Recipients 1973 2
National Survey of Recent College 1976 2
Graduates

National Survey of College Graduates 2
Occupational Employment Statistics 1977 1996
Survey 3
Immigrant Scientists and Engineers 1966

Survey of Federal Funds for Research 1967

and Development

Survey of Federal Science and 1963

Engineering Support to Universities

Colleges and Nonprofit

Institutions

Survey of Research and Development 1954

Expenditures at Universities and

Colleges

Survey of Industrial Research and 1953

Development

Survey of Research and Development 1973

Funding and Performance by
Nonprofit Organizations

Survey of Scientific and Engineering 1988 2
Research Facilities

National Survey of Academic 1983 3 90
Research Instruments and
Instrumentation Needs

Survey of Public Attitudes Toward 1972 2
and Understanding of Science and
Technology
NSF
1985

Godin, B.,* The Number Makers: A Short History of Official Science and Technology Statistics,”
(2001)

-31 -




4.3

SEI
3 SI-76
5 SI-80
SI-82 SI-80
SEI-2000
21
NSB 2
SE-78
CD-ROM

-32-



OECD

FM

20 NSB NSF

NSF  OECD

[4]

1953

NSF

-33-

10

1984



1999

2001

FM

OECD
NESTI
2.
4.2.
1
5
NSF  OECD
4.2.
I |
] |
]
—
]
] |
]
—] |

-34-



NS

OECD

70

61

62

87

'55
2
OECD
3
85
104

-35 -

1952



91

97

01

1988

1955
1958
1965
2000

NISTEP REPORT No.19

2001

- 36 -

NSB

SI-1985

1985

(1991)
1987



4.1.

-37-

3
44.1.a
1958
(‘64 ‘90
1965
77
1991 3
(91,95, | SEI NSB
2000 )
|
1956
@
1958
40
7 11 15
130 1995 8



3
1 2
)
1965
2
3
NSF
"85
'88 4 6
‘88
3 1991
4

- 38 -

56

[32]
B6
NSF 10
1984
OECD
3



3-1

[53]

Cascade Structure
4.4.1.

4 2000

National Innovation System NIS

-39 -



44.1.

NISTEP REPORT No0.19 (1991)
3-2
1991 2000

4

44.1b

44.1.c

44.1d

4

- 40 -



44.1b

44.1.c

2000

-41 -




1995

1997

44.1d

OECD

OECD




(3-3)

1952

1995
General Indicator of Science and Technology : GIST
[54] 2 12
1950
27
1953
61
[46]
1960

-43 -



4.2.

FTE

NSF

- 44 -

[56]

1999

1950

2001



4.3.
1964 OECD

OECD
OECD
R&D NESTI
1988 FM
FM1993 5

FM 6

FTE

OECD

STEPAN Science & TEchnology Pacific Asia Network
DOST (L1PI) ( )

4.5,
Science and Engineering Indicators 2000
12

- 45 -



4.5.

( YNSF )
NSF
NSF 1 2 3 4 6 7 8 9 NSF
SEI-2000 S&T in times of U.S. and S&T workforce | Higher Elementary and | Academic R&D: Industry, Science Significance
transition: the 40s | International R&D Education in Secondary financial& personnel technologiy and &Technology: of Information
to 90s Development: Science & Education resources, support the global public attitudes Technology
12 funds and Education for graduate marketplace and public
alliances education & outputs understanding
2.1 12 0 345 TIMSS
3,15,16, T1 3
4
5
2.2 1-6
2.3 z 14,56 23 2:
2 2,3,7,8,9,13,14,1 3-
7,
20,32,33,35,T6
2.4 45 124 5 3 3:
2,T6, T7 2,3,14,21,25,23,2 26
6,38,39
2.5 12
24, 25, 27,40
3.1 12789 3.4,5.6,10 8
3,4,5,6,19,63,65,T | 5,6,25
3,Tl4 5,6
3.2 34 5 126-8 1-2:
7,8,9,10,11,12,13, | 6,9,10,11,12,13 6-7:
14,15,16,17,18,T3 | ,14,15,19T4 8-
3.3 2(?) 1234911 5-8.10
5 GDP
5,6,23,46,64 6:
7:
8:
10:
3.4 19 1:
2:
3-4:
5,7,9:
6,8:
3.5 12 456 3 3:
3,4,5,6 6
4.1 1 345 2 2:
3,4 20,28
4.2 Z 12,3458 6.9 6:
9:
5(?) 1,2,3,5,6,7,16,18,19
5.1 i3 2 3
53,T10,T13 6 10,11
5.2 134 1 25 2:
5:
5,6,7,8,11,12,15,1 9
6,52,53,T13
5.3 13 2.4-5 2:
4:
57,T10




NSF

NSF
NSF 6 7 8
1236 4-57 4:
5:
49,50,55,56,58,63 7 RCA
23457 1,6,8-11 1:
6:
12,13 8:
9:
10-11 (
134.89,10,11 2,5-7,12-15 2:
4-7: (
7,8 )
12:
13-14:
15: )
1711 2-6,8-10 2-3,6:
4:
12,3 5:
8:GDP
9-10:
1-7 1-7:JICFS
14,15 12914 2-8,10-13 3:
4:
25,26 1,25,T2 5:
6:
7:
8:
10:
11:
12:
13:
2 13-15 1:NIH
3:
50 4-9
10:
11:
12:
13:
134 25 2-
5:
7,8,12,13,T2,T3
1-5 1-2:
3-5:
12 3 3:
30,31,32,T5
12 3 3:
1,2,3,45,6,T1
2 6 13-57 1:
3:
1,21 36 4:
5:
7:
23 14 1:
4:
21,42
1-4 1:
2-4 (97,95,92)
1 1
3 | 2 2:
21 T7
1 1:




2
U.S. and International R&D
Development: funds and
alliances

3
Science &Technology workforce

4

Higher Education in Science &
Engineering

5

Elementary and Secondary
Education

6
Academic R&D: financial&
personnel resources, support for
graduate education

7

Industry, technology and the
global marketplace

8
Science &Technology: public
attitudes and public
understanding

9

Significance of Information
Technology

4SN

& outputs
20,22,24-39,41,43-45,47-49,51, | 1,3-4,7-8,16-18,20-24,26-28,T1 | 4-6,10-12,14-16,18-19,22,26, | 1-2,4-14,17-24,T1-9 4,8-15,17,21-27,29-54,57,59-62,67- | 4-6,14-16,T1-6 9-11,14-25,27-29,T4 3-4,6-10,T1,T3-
54-56,58-62,65-72,T1-2,T4-9,T | -3,T5,T8-25 28-48,T1-5T7-11 68,T1-9,T11
11-12,T15-21
z
QID_1
44,75 3-4,T1-3,75,T9 4 1 4 100 4-5 9-11 3 1IT
5,T2 2 6 4
45 4 8-11 ( 14-16 14-17,19-22,24--29,37-40,T 6-8
60 10,73 5 ) 4 9
67 7-8,16-18,T10-12 6-11 NAEP 13-15,T2-4 T1
11 12 12,73-4 T1 30T
T11 12,15 T2
20 13-14,17-20 TIMSS( 16 T3 T4 0T
20 16,34 ) 21-25,27-31 5
28-31,T10 21-24,T5-6 T4 23: T6
21 VS. T5-6 15
26 R&D 33-36
22 41-44 32-47,T5 39
23-24,T2-25 T2
26-27 RE&D 45 T7 48
46-48,T11 T8-9 51-52,60-61,T7-8
28,720
T4
T8
T14-15 15 53-54
T16-19 T8-9 57 GDP
59
62-63,T9
64-66
67-68

T1 EPSCoR




OECD

5

UNESCO World Science Report 1994 2

European Union European Report on 1994 1997 2002
Science and Technology
Indicators
Science & Technology 1992 2
Indicateurs
Science and Technology 1994 2 (
Indicators
SET Statistics 1996
Science and Technology 1997 2000
Indicators for Norway
Bundesbericht Forschung 4
Factenbericht Forschung
Indicatores de Cienciay 1996 3
Technologia

1990
Science & Technology 1993
Indicators of Indonesia
Malaysian Science and 1995 2
Technology Indicators
Report
1998 2000

UNESCO

European Union CORDIS

Observatoire des Science et des Techniques
Leiden University
Office of Science and Technology

Norwegian Institute for studies in research and higher education
Bundesministerium fur Bildung und Forschung

Godin, B., “The Emergence of Science and Technology Indicators: Why did
Governments Supplement Statistics with Indicators?”” (2001)

Science and Technology Information Center

”Science & Technology Indicators of Indonesia 1993,” (1993)

Ministry of Science, Technology and the Environment

-52 -




1980

10

2002

- 53 -

OECD



-54 -



[1] Godin, B., “The Emergence of Science and Technology Indicators: Why did Governments
Supplement Statistics With Indicators?” Observatoire des sciences et des technologies, (2001)
[2] National Science Board, “Science Indicators—1974,” NSB 75-1, (1975)

[3] NISTEP REPORT No.19 (1991)
[4] (1985)

[5] 5 (1998)

[6] mimeo 2001

[7] Godin, B., “Outlines for a History of Science Measurement,” Observatoire des sciences et des
technologies, (2000)

[8] National Science Board, “Science and Engineering Indicators— 2000,” NSB 00-1, (2000)

[9] OECD, “Introduction STI Review No0.27. New Science and Technology Indicators for the
Knowledge-based Economy: Opportunities and Challenges,”
http://www.oecd.org/EN/document/0,, EN-document571-1-n0-4-21789-571,00.html

[10] OECD, “Frascati Manual 1993, (1993)

[11] Archibugi, D., and Sirilli, G., "The Direct Measurement of Technological Innovation in
Business," (2000)

[12] OECD

[13] Godin, B., “Taking Demand Seriously: The OECD and the Role of Users in S&T Statistics,”
Observatoire des sciences et des technologies, (2001)

[14] , OECD — — No. 221,
7 16  (2001)

[15] OECD, “Proposed Standard Practice for Surveys of Research and Experiment Development --
Frascati Manual,” OECD (1993)

[16] OECD, “Gaps in Technology,” OECD (1968)

[17] OECD, “OECD Science Technology Indicators Reports 1984,” OECD (1984)

[18] OECD, “OECD Science Technology Indicators Reports 1986,” OECD (1986)

[19] OECD, “OECD Science Technology Indicators Reports 1989,” OECD (1989)

[20] OECD, “Manual for the Measurement and Interpretation of Technology Balance of Payments
Data --TBP Manual,” OECD (1990)

[21] OECD, “Proposed Guideline for Collecting and Interpreting Technological Innovation Data
--Oslo Manual,” OECD (1992)

[22] OECD, “Using Patent Data as Science and Technology Indicators --Patent Manual 1994,”
OECD (1994)

[23] OECD, “Manual on the Measurement of Human Resources Devoted to S&T ‘Canberra



Manual’,” OECD (1995)

[24] OECD, “ Science, Technology and Industry: Scoreboard of Indicators 1997,” OECD (1997)

[25] OECD, ”Science, Technology and Industry Scoreboard 1999- Benchmarking knowledge-based
Economies,” OECD (1999)

[26] OECD, “ Science, Technology and Industry Scoreboard 2001-Towards a Knowledge-based
Economy,” OECD (2001)

[27] OECD, “Main Science and Technology Indicators 2001/1,” OECD (2001)

[28] OECD, “Basics Science and Technology Statistics 2000,” OECD (2000)

[29] Godin, B., “Measuring Science: Is There ‘Basic Research’ Without Statistics?” Observatoire des
sciences et des technologies, (2000)

[30] National Science Board, “A History in Highlights, 1950-2000,” NSB 00-215, (2001)

[31] NSF

[32] 2001

[33] National Science Board, “Science Indicators—1972,” NSB 73-1, (1973)

[34] National Science Board, “Science Indicators—1976,” NSB 77-1, (1977)

[35] National Science Board, “Science Indicators — 1980,” NSB 81-1, (1981)

[36] National Science Board, “Science Indicators—1982,” NSB 83-1, (1983)

[37] National Science Board, “Science Indicators — 1985,” NSB 85-1, (1985)

[38] National Science Board, “Science and Engineering Indicators — 1987,” NSB 87-1, (1987)

[39] National Science Board, “Science and Engineering Indicators—1989,” NSB 89-1, (1989)

[40] National Science Board, “Science and Engineering Indicators—1991,” NSB 91-1, (1991)

[41] National Science Board, “Science and Engineering Indicators—1993,” NSB 93-1, (1993)

[42] National Science Board, “Science and Engineering Indicators—1996,” NSB 96-21, (1996)

[43] National Science Board, “Science and Engineering Indicators—1998,” NSB 98-1, (1998)

[44] Godin, B., “The Number Makers: A Short History of Official Science and Technology
Statistics,” Observatoire des sciences et des technologies, (2001)

[45] National Science Foundation, “Strategic Research Partnerships: Proceedings from an NSF
Workshop,” NSF 01-336, (2001)

[46] 1955

[47] 1958

[48] 1965

[49] 2000

[50] 1987

[51]

1988
[52] 2001
[53] NISTEP REPORT No0.50 —



— 1997
[54] NISTEP REPORT No.37 —
—  (1995)
[55] NISTEP REPORT No0.66
[56] NISTEP No.79
2001
[57] UNESCO http://www.unesco.org/science/publication/
[58] CORDIS http://www.cordis.lu/rtd2002/indicators/publications.htm
[59] Observatoire des Science et des Techniques ,
http://www.obs-ost.fr/ost_en/publi4.htm
[60] Leiden University  Center for Science and Technology Studies

http://shara.fsw.leidenuniv.nl/cwts/publicat.html

(2000)

[61] Office of Science and Technology http://www.dti.gov.uk/ost/setstats

[62] Norwegian Institute for studies in research and higher education
http://www.nifu.no/foustat/mini-fou/eng/

[63] Bundesministerium fur Bildung und Forschung ,
http://www.bmbf.de/download.html

[64] Science and Technology Information Center
http:://www.stic.gov.tw/publications_all.htm

[65] ’Science & Technology Indicators of Indonesia 1993, (1993)

[66] Ministry of Science, Technology and the Environment
http://www.mastic.gov.my/mastic/pages/sesti94/indi1994.htm

[67] http://www.sts.org.cn/stsi_2/Indicator/Ind1998.html





