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ABSTRACT

The ability to judge a country's scientific standing is vital for the governments and
businesses that must decide scientific priorities and funding, In this paper, we analyze the
output and outcomes from research investment over the recent years, to measure the quality
of scientific research on national scales and to set it in an international context, There are
many ways to evaluate the quality of scientific research, but few have proved satisfactory. To
measure the quantity and quality of science in different nations, we analyzed the numbers of
published research papers and their citations. The number of citations per paper is a useful
measure of the impact of a nation's research output, Essential ata were acquired from SCI
database by Thomson Scientific, which indexes more than 8,000 journals, representing most
significant materials in science and engineering,

The purpose of this paper is to evaluate and compare the output and outcomes among
nations in a variety of viewpoints and criteria. One of the implications in response to the result
of analysis is that sustainable economic development in highly competitive world markets
requires a direct engagement in the generation of knowledge. Even modest improvement in
healthcare, clean water, sanitation, food, and transport need capabilities in engineering,
technology, and medicine beyond many countries' reach. Nations exporting natural resources
such as gold and oil can import technology and expertise, but only until these resources are
exhausted, For them, sustainability should imply investment in alternative agricultural and
technological capabilities through improvements in their skills base, A strong science base does
not necessarily leat to wealth generation. However, strength in science has additional benefits
for individual nations, and for the world as a whole,

Key Words : Input of Scientific Research, Output of Scientific Research, Research Paper,
Citation, Impact of Scientific Research
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ool e}g Hol gloml, GDP Ul GTRM] FHIME & #EL Holx et
vFE QTS 4TH OMIE & W FUACR Fe SEe ARTPL FUSL g A
o2 Yehtn gck 929 B¢ 974 & FHNN Furt Aoz e e B
F glos, AT FWAME FU5EA RO vehta gk, SU9| B¢ WAL
2 F £ Rolu glont, A7 199 AR Yo A B £FL vt
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TZ7PE AFHE AuRE b QlojA FeheR wudSE P 712 Age &
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Hi e AeE Jehtar gt o]t =R FAE dxds By 2003 1107 4,
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=
(® 3) =2 532H2003-2007) Z71E ==24HEsp

2003-2007 2003 2004 2005 2006 2007
=7} & .~ | ' e | T e | g | T oema | T
=TT o =5 ol =g o =5 9 =55 o =i o

LI 1,426,991 | 1 | 274459 | 1 | 265,507 | 1 | 300244 | 1 | 293,410 | 1|293371 | 1
= 377,714 | 2| 72380 | 3| 69,614 | 2| 78828 |2 | 77,108 | 2| 79,784 | 2
qe 361,972 | 3| 75735 2| 68994 |3 | 75521 | 3| 71,191 | 4| 70,531 | 5
=9 354,890 | 4 | 69,236 | 4 | 64,802 | 4 | 75307 | 4| 72,271 | 3| 73,184 | 4
=7 206,142 | 5 | 40,920 | 6 | 46220 | 6 | 59,644 | 5 | 69,684 | 5| 79,674 | 3
g 254233 | 6 | 50302 | 5| 46406 | 5| 53774 | 6 | 51,609 | 6| 52,152 | 6
Ayt 206921 | 7 | 37,262 | 7| 36554 | 7 | 43528 | 7 | 44,136 | 7| 45441 | 7
olgglol | 191505 | 8 | 35,874 | 8 | 34,848 | 8 | 39,607 | 8 | 39,526 | 8| 41,650 | 8
299] 143,402 | 9 | 25207 | 9| 25311 | 9| 29718 | 9 | 30,788 | 9| 32378 | 9
35 129,753 | 10| 23,713 |11 23,143 | 10| 26,860 | 10| 27,545 | 10| 28492 | 10
A= 117,060 | 11| 20,069 | 13| 19,840 |13 | 24,026 |12 25,676 | 11| 27,449 |11
2alo} 116,698 | 12| 245594 |10 | 23100 |11 | 24369 |11 | 20,239 | 14| 24,396 | 13
wWaRt= | 112,733 | 13| 20989 | 12| 20,345 | 12| 23,867 | 13| 23,427 | 12| 24,105 | 14
gt 110,121 | 14| 18,839 | 14| 19,392 | 14 | 23,099 | 14| 23297 |13] 25494 | 12
244 81,761 | 15| 15901 | 15| 15061 [15| 17,211 | 15| 16,584 | 17| 17,004 | 17
29 & 81,618 |16 15,221 |16 | 14792 | 16| 16945 | 16| 16,953 | 16| 17,707 | 15
Bepz 76,725 |17 | 12,728 |17 | 13425 | 17| 15917 |17} 16,963 | 15| 17,692 | 16
Ej7) 63,839 | 18| 10,031 |21 | 11,333 |19| 13972 | 18| 13,790 | 18| 14,713 | 18
9= 62317 | 19| 11,705 |18} 11,806 |18 ] 13,156 |19 | 13,073 | 19| 12,577 | 20
7)o 61,988 20| 11,3515 | 19| 11,286 |20 | 13,114 |20| 12,727 | 20| 13,346 | 19
olxete] 52,179 | 21| 10,669 [20| 9,829 21| 10,670 |21 10,493 | 21| 10,518 | 21
dlel= 43730 | 22| 8481 | 22| 8034 |22| 9129 |22| 8867 |22| 9219 |22
QAEgol | 42,073 | 23| 8207 |23 7,796 |23| 8808 |23 8358 |23 8904 |23
o= 40,435 | 24| 7,887 | 24| 7,507 |24 8309 | 24| 8324 |24| 8408 |25
o 3 Bt 36,659 25| 6242 |25| 6,273 |25| 7381 25| 8054 |25 8709 |24
5 NS 32437 26| 5913 |26| 5966 |26| 6871 |26| 6,655 |27 7,032 |27
rado] 31,324 | 27| 5475 | 27| 5511 |27 6494 |27 6,750 | 26| 7,094 |26
A = 28758 | 28| 4,864 |20 5144 |28| 6,093 |28 6,307 |28| 6350 |30
A= 28,240 | 29| 4974 28| 4974 |[29| 5876 |29| 5962 |29| 6454 |29
FEU= 25600 | 30| 4,673 31| 4,507 |30] 5507 |30 5,391 |31| 5322 |32
3070= §A 4’?963’3)18 929,392 (845)| 902,903 1,038,338 1,029,767 | 1,063,828
A= 5,546,247 1,105,221 987,752 1,140,339 1,135,407 | 1,177,528
=T (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)

= . NSI(National Science Indicators) 71&
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7R BY vlxgo] A2 Ss/PA7t of 1437 9] =R wHeeN vl & Iyt
A7 AR =REE 359 25% oldE ARSI e Ao Yehia gtk F, Ash=§
BREAF SN £ A3AT Ao glolM HFL A=A FHE AAFL 8L 2
T 3t HS te2E P38 ), RGBT ), 5YG5% ), TG0 ), =F
2258 2, Sl ) Fol FE 9 Qi) olF i ¥ =R 44 1070

& AL B AA AA =2EE A59] 67.5%S 2AEL Q3 P Aee vehx
STt oMY =R A WM AAT A a5 Il FFHL Y-S 2
T Ut

S-EvtEke] 79 20033 18,83974, 20043 19,3927, 2005\ 23,0997, 20063 23,2977,
2007'a 25,4947 Fo 8 A&ARl =FIR A4 715 vehA glo], 2003 149] &
od 2007l 129] 7222 FE Aoz vepta 9ot s/ AAE tides & 7
T F 1% P =ES EHEFoEN A A SRE=E A5 oF 2% FEE A
= Ao yehtar §lvt. olefdt Al vl 7.8%, 9] 20.2%, YrE] 30.4% &
oje},

7RI =R 35 &40 ol H2 5133 e AEd, v)Zo] FEIEE 1

€ IstaL glom, d5e] Y- 200432 AL wl=e o]o] 2919 AelE FABlAL
e Aew vehta glot. vk, dio] A4 290 5974K] AxER ol g Kol gl
3, 5YL YRR 49 FE& FABI 9,19_01,‘0%5.‘, zg2 e, ogele}, AHQl, 35
7} 591014 109174R12 ZEATBlL )it} 2 9] F71e] Aes AxdE thAizte] SuEe
e, FA Aol glol Ak og fARE HAE ARFIL Y Ao Yehia gk

AGER B, =R A5 AlA 39 307] 271 5 oF 60%7F FERA 9] ZrhEo)
™, ofAjolde] I7l= g, 4R, 5, Qe AZEEE 5, By Syks v A, dy
=7k Bebdst Halg, QAleluelde 39 FRHAS Fo] E3tEo] 9ot

8, ol& 307l 7t 23itvjo} Z71EQ] 299, AFE, =90l ¥}
292, ol2gtqd, dinla, 9 AEgel Al e FAA= § F wiFe 977} 1,000% F
of mAA] el I7FERA =wALte] il Tis 7 RAes Jehia 9ot

A

2) BT HEY Y

Aloe sstarel Aol ot BPS Fo Pobd FEE T3 TN wls @
o} ol 98l 23] WES =E7I5E F/PE GDP, RD o, & 97U & Fo2 e
ol ME e VIzE ABHIZ k. olHY F/PE HAAT A% FE BHAHE



E DX & F Qlvt. o] Bl Yehd ety Ane] Fx 248 43 AgE 200338
B 2006 371x]2] 571 =< GDP T2, R&D ot 379 & S¢] z+ Ao st 374
G Gt X8 710 AEd Aot

(B 4) 2stent nietyue| 853 2x

Y GDP R&D it | 4749 & | =725/ =T/ =BT/
- (4t ) | (Mg PPPY) &) GDP R&DeAF | A7 +
L 286,387 | 12,456,240 | 324,450.3% | 1,390,702.5 |  0.0230 0.88 0.21
e 75,183 2,220,651 | 33,687.05 | 178,8790 | 00339 223 042
du 71,902 4,489,605 | 12832401 | 697,2820 | 0.0160 0.56 0.10
=4 70,823 2,809,711 | 63,51920 | 273,9383 | 0.0252 1.11 0.26
3 58,516 2,276,214 | 71,830.40 | 1,089,5687 | 0.0257 0.81 0.05
A Y 50,596 2,129,184 | 39,60094 | 2059967 | 0.0238 1.28 0.25
=" 41,406 1,105,716 | 22,555.11 | 131,0700 | 0.0374 1.84 0.32
ojgz|o} 37,994 1,748,542 | 18,23718 | 80,9770 | 0.0217 2.08 0.47
£ ] 28,606 1,138,360 | 13,559.72 | 108,837.3 | 0.0251 2.11 0.26
3F 25,849 702,059 | 13,28047 | 84,2310 | 0.0368 1.95 031
Az 23181 794,300 - - 0.0292 - -
2rjo} 22,569 777,369 | 18,694.34 | 468,860.3 | 0.0290 1.21 0.05
vgdss 22,546 610,441 9,943.99 43,1487 | 0.0369 227 0.52
= 21,929 785,107 | 31,479.97 | 178,6740 | 0.0279 0.70 0.12
294 16,285 361,818 | 11,180.11 53,2010 |  0.0450 1.46 0.31
LGP 16,230 367,746 7,479.22 | 25,4000 | 0.0441 2,17 0.64
Bzhd 15,435 822,011 - - 0.0188 - -
€7 13,032 356,265 4,291.12 38,5593 | 0.0366 3.04 0.34
Z3= 12,678 293,392 2,940.00 | 60,893.0 |  0.0432 431 0.21
7)o 12,376 369,683 6,20140 | 334800 | 0.0335 197 0.34
o|xated 10,331 121,249 7,119.97 - 0.0852 145 -
dlnlz 8,677 257,025 4,503.76 | 27,7307 | 0.0338 1.93 0.31
2 2Egjo} 8,321 306,433 6,696.86 27,7673 | 00272 1.24 0.30
k= 8,047 196,181 5,635.10 40,3323 | 0.0410 1.43 0.20
azx 7,236 221,288 1,616.01 19,7500 | 0.0327 478 037
w2 6,497 761,372 5,513.81 | 46,5075 | 0.0085 1.78 0.14
2 4o] 6,252 281,644 3,377.00 | 21,9567 | 00222 185 0.28
rE= 5,848 118,580 4,233.09 | 23,3937 | 0.0493 1.38 0.25
A= 5,604 123,720 2959064 | 222453 | 00453 1.89 0.25
FaU= 5,135 103,953 1,189.32 17,235.0 | 0.0494 432 0.30

F 1 2 £AE 2004-20000 BAAE 7|FEeR A&
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AR, F7P8 GDP(HRt g)) o] =248 A5 3¢ 3 Jep 3t 548 &
I BAA A viFo] gt B #H3taTe] AAE AR o]F1 JETHE RoE
o} o] X9 79 3070 =7t F olxutddo] 0085284 ThE F7lEl v YEAHoE &
< A28 Yeal Qltk o] A= 307 Hae a7t B He 22 FEYS ¢ T
U}, ol AL AT B9 FHAT(0.0494), AJ7HEE(0.0493), A=(0.0453), 2%
(0.0450), 2$122(0.0441), Z=H=(0.0432), HT=(0.0410) 5-2] =717} 0.047 olde] =&
< UH3AL glo] GDP UM|E & off u$- £ =FuE AFE V183 vt ol T
A2 AT AL S7IERA], HtdTe] Bl viFo] AHeg s
AT AHE Vel e AoE wdd 4 glet 3, ml=e] B9 0.02302.24 3070
= 7hed F2 olele] El AR VR glon, 52 0.0339% B FF ol
Ao g vehy grt dEe] 79 o] A= 0.01600.84], #HX|5(0.0085), Bek2(0.0188
& AN B dd=7t T 7P 3 32 Aoz Jepda gtk vl A9
0.02798A, ol& =7t F $ 75 o= yehia 9t

SR, R&D A2H#TE PPPS) tY] =8 A5E @ vt AAZ sk £l
AHATFR H|Fo] drh B AStAT ARE VIS JEAE BHoFt dE] Ty,
o] FA= FH3AT AHEE] ¢ FHQ =L E SHoA H3AT ol FYse dihE dut
U ZgAor AR JEAE o= AR 7HEE F e AESL B F 9t o] #2319
3F Avl2Tt 478324 TP B& £EE V1S3 o, wAA=4.32), FRHEMUSD F
o] 40 o} 7183t o] o2 Yetel vl €53] w2 AFE HAFAL 9ot 3, 1]
=] B4 o] FXE 08854 Ht o3, P2 22308 HFHT} & £ AeE
ERal Qlok. 989 B3-S 056024, 3070 5 7P W& A5 JEAL 9t $-Evied
o] BeE o] FA7} 0.7002A vl e FF YL B 5 It

AR, 74 & o] =235e 979 199 grid 2 =58 ok UEsEL
£ HoFE AFolt, o] XEE =RIE A5 S d7d 193 FAstaT A
el FAR% 82 F ot o] £ JojrE 2927} 0.64722 7 A
UaL glom, 2920 ojo] YIGHER 052708 52 58 7533 IS BolH &
F Ut e 2E olgEoH0.47), 9=0.42), 18]2x(0.37), E171(0.34), H7190(0.34) T
o] F7Pt 79 F U] =R Aot =2 IR Ao yepdar gitt. 3+, vl
3¢ 021, ¥E-L 010, 59L& 02602 Yepta glon F33 gAlok= 242t 0.05% 30
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488 =P TUIHT SQInt ATte] SR
-

=A% 78
Fi <4 i <4
ul= 293,410 1 4,225 671 1
i 77,108 2 920,627 2
g8 71,191 4 761,698 3
=9 72,271 3 742,680 4
F= 69,684 5 82,102 17
g 51,609 6 495,930 5
Fct 44,136 7 418,313
olgrzjo} 39,526 8 259,219
2H 30,788 9 162,328 12
3F 27,545 10 208,691 10
L= 25,676 11 58,726 20
Ao} 20,239 14 - -
dggie 23,427 12 203,355 11
= 23,297 13 84,053 16
244 16,584 17 225,000 8
- 16,953 16 224,399 9
B3 16,963 15 48,668 22
E7] 13,790 18 17,244 29
Z3dc= 13,073 19 50,298 21
7)o 12,727 20 109,017 14
o) 2g}al 10,493 21 107,076 15
dinl= 8,867 22 123,792 13
LXEgo} 8,358 23 68,283 19
Hac 8,324 24 78,579 18
a8 8,054 25 19,446 28
N 6,655 27 21,138 27
r24jo] 6,750 26 41,482 23
Nz 6,307 28 22,448 26
A= 5,962 29 28,623 25
wAds 5,391 30 32,309 24

F 120064 71E

B F2 A3 =R A5 2ol A 5 F1Ssor} ERAS A5 ST
Ao WL F 17900 B3 A2 ekt ERANE EEAS a8 A 2 Bl
Aoz vehta gtk Q9] Z9olE BB SIS 119] FEOIAD, ERAE 2
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& ZHoME 209 $2 #ge Zolrt 2 Fl Aoz YehiR ik, 1 Slel= He}
A3t H7) 9 S =N A Hlal 5L A5 A ZelAe B Ao
Rt gl

olofl whs) Zeldizh 29lm0] B9 AN Ao YONE 22 17915 169] S50l 3]
ou}, =BG A5 ZHAME 8919k 09 FEO A, Al ZHolA ] =R AL 3
A9 29w 9P el JoHo R dhe Ee kel Ao vehia gl os
Z7tsh WA W)l olzehel, Winla, Weke Sof ke Al Rk H]3 =k
FFHEe AHew B UL B B 5 g

Sehtete] AeE FAm] R ol 139] $EA Waje] RS A%
ZRoME 169] FE02A, P2 Zue] Tata Aniol v)s] Al Zwo] Tha
£ Rew Yepta it

o7l HAT ATt el iF A Fo Fobl AES S BN B
2 3t} olF A3 o] MRS =i tig ¢85S I7PE GDP, R&D 4, & AT
Y 7 T8 o] AET gg Mxe ARSI dit ol2d IyhE A3AT At
FFE A= EHBIAE (F 0y olM B 5 gitk o] Fell el AAT AR BAS
e AZE 2006090 F7PE =894 A4S GDP 7%, R&D i}, d7Y &£ Feg y
ol A&d Aot}

A, 718 GDP(Ht 22)) tiH] =8el¢ A5 AS 3 Yyl et 548 5
B A A wiFo] HIAT Ayl duhd 2 S Rol=AE Yehdt, o] £
19] 73 td 57t F ol2zhdo] 0883124 ThE IUlEd vis) geAoR =& 34
o2 Yehar gt} o]2etdS A3 73 292059099 29(0.5845)0] B &
TS HERA gl ol ke Adldez BATRI) 2L S7ERA, BEaATe &
AFo vlFo] FH o vl =2 AT Ane] JFEe Ho|x Y RAoE AT
T 3. B, vF] B9 032012 =7l F HFE o A3lshe Ao yshla
o, FFE 0392602 433 e £F9 Aoz yehya gt} Q& H¢ o] 4]
£ 0169724, 742 o319l Ao Jeh}ar ich. #AI=(0.0278)9 22(0.0308)L o]
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490 =Ipd o EQint gkl EXRY
L
(# 6) =7t8 =31 Q8Zx
I8 Q=g | U8S/GDP | QE/R&DARL | 44/ AT LS
al= 4,225,671 14.40 0.3201 13.02 3.04
= 920,627 11.94 0.3926 2754 5.15
g 761,698 10.70 0.1697 5.94 1.09
=4 742,680 10.28 0.2643 11.69 271
2 82,102 118 0.0308 114 0.08
Zgs 495,930 9.61 0.2223 12.52 241
et 418,313 9.48 03418 18.54 3.19
olgzlo} 259,219 6.56 0.1405 14.21 3.20
Eat: | 162,328 5.27 0.1297 11.97 1.49
3F 208,691 7.58 0.2717 1571 2.48
A= 58,726 229 0.0648 - -
yids= 203,355 8.68 0.3092 20.45 471
= 84,053 3.61 0.0947 267 0.47
29 225,000 1357 0.5845 20.13 423
Eat B 224,399 13.24 0.5909 30.00 8.83
B2 48,668 2.87 0.0456 - -
126 17,244 125 0.0428 4.02 0.45
= 50,298 3.85 0.1485 17.11 0.83
7)o 109,017 857 0.2781 17.33 3.26
ojxz}al 107,076 10.20 0.8831 14.87 -
ZE] 123,792 13.96 0.4816 2749 4.46
Q2Ego} 68,283 8.17 02118 10.20 246
o= 78,579 9.44 0.4005 13.94 195
I EN 19,446 2.41 0.0879 12.03 0.98
I E] 21,138 3.18 0.0278 3.83 045
=8 ) 41,482 6.16 0.1473 12.28 1.89
AtEE 22,448 3.56 0.1893 5.30 0.96
B 28,623 4.80 0.2314 9.67 1.29
FRA= 32,309 5.99 0.3108 27.17 1.87
EA4, R&D XM PPPS) tM] =E218 A5 3 vl A= ettt F4%

AR vlFo] HAT Aol drht & JIFHE V=L YERAE HojFE, o
T B4 29271 30,0002 71 B FES /1S3 Jlow, 452759, WH=
(27.49), WEAE(27.17) T% o2 Yt 3| €53 ¥ ZFAE BT ot 39,
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Uehfar glom, 2924 olo] 9d(5.14), ML= (4.71), Hup=(4.46), 29N4.23) 5
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