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Analysis of Technological Development Patterns in Korean
Scientific History from the Perspective of Technological Innovation
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Abstract In human history, innovations and developments in science and technology have precipitated
substantial changes in society and civilization, and are anticipated to continue exerting significant influence on
future societies. Hence, understanding the history of technological advancement in our country from a historical
perspective of science and technology constitutes meaningful research. This study aims to develop and measure
a quantitative technology development index from such a perspective. To achieve this, a model for the
technology development index was established, and a methodology for its measurement was developed.
Additionally, historical data on technological advancement was collected and systematized, facilitating the
measurement of the technology development index by factor and the derivation of a graph illustrating Korea's
technological progress. Through this research, it was possible to identify patterns of technological development
in Korean history and to compare the degrees of technological development in Korea, the East, and the West.
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Table 1. [an’s Social Development Model

Field Measurement Method Unit |Allocation
Energy Daily energy acquisition per Keal 250
Capture person
Urbanism The numbe.r of people 1n.the People 250

largest residences by period
Estimate the range of striking
War-making | power, total drainage, killing | Score 250
capability, etc.
[Estimation of population
. proportion of literacy skills
Information . .
Technolo (advanced, intermediate, Score 250
&y beginner)] x [Speed and reach
of communication skills]
Total 1,000
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Step 3: Model Implementation
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Figure 1. Research Framework



282 Hyewon Hwang - Jeonghwan Jeon

Table 2. Technology Development Model

Field Measurement Method Unit Allocation
Agricultural Productivity ]T:E:;ag:f dlfizifils}lrtu:z:i liziiu;trl:;tli]ctlilj:yg Score 250
Urbanism The number of people in the capital by period People 250
War-making Estimate the range of striking power, killing capability, number of Score 250
passengers, deployment ratio, etc.
. The lower of lan’s Eastern and Western values
Information Technology . . Score 250
is applied as the Korean value
Total 1,000
EFRettAY §¢, Aol 2ol & Agdnes A e AT d= JAAA 24 A E RENA T AL
Zolet gt E}E}H EAFANE7ISEAAF 4 Eoboll & Aol FUMAA A 2 HF< AAAL, B S FA8]
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gAY Y, A, A AL AN & T 1E & Aol EAMMAEET £3%oH, 15~16417]0&
gt A, AR 2L ol RY 2 TEMF#H T RS =N BN o] H=d FAE Holthrt 17417]
e T o A g9t ojgh o] RS TG o,  2EEH AAHITL 0 ofe 2 27| REAAA
NEeRAATE SHT Y AANYE FEA /MR 22 3TE  TREE FUU oY 24 37| EXAAMA Y T =
7152 A7 ERAFE e &1, ARV e MM TRARSE Haeh 24 27]d e A 9AH 547 Gl
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Table 3. Calculation Formula for TDI of Agriculture Productivity

<Table 4>+ Lee(1986)7} " 2X A 71% 47 A A, ol M Hayami

TDI of Agriculture Productivity = (0.5*Land Productivity)+(0.5*Labor Productivity)

Table 4. Example of TDI Measurement of Agriculture Productivity

Century Land Productivity Labor Productivity Source Standardization Score
8 ~9th 11.4 57.7 76.0144
992 ~1301 16 116.1 1453184
1391 ~1432 94 140.2 257.6349
1432 72.4 110.5 201.2016
1444 75 127.7 222.9829
1444~1543 100 100 Lee(1986) 2200127
Early 17th 75 69.6 159.0692
Early 18th 119.7 90.7 231.4534
Late 18th 125.9 93.9 241.794
Early 19th 142.5 105.6 272.9258
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and Ruttan(1971)¢] 2ol whe} g GALS] EXAYAA I} =
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3o v A E ZAs e AT FHs A4, A, A F,
59 A g5 SAGL, B dFe Vledd s S
Aahe At w99 At 58S A7) ol

Table 5. TDI of Agriculture Productivity

o Calculation Method
Century Standardization Based on Based on Ian’s
Score o )
Historical Data Ratio
2000(AD) | 1,000.0000 °
1900 272.9258 [
1800 241.7940 °
1700 159.0692 °
1600 220.0127 [}
1500 222.9829 o
1400 145.3184 °
1200 145.3184 °
1000 145.3184 [
800 76.0144 [}
600 73.2996 °
400 70.5848 °
200(AD) 70.5848 L
1(BC/AD) 73.2996 L
200(BC) 65.1552 °
400 59.7256 °
600 54.2960 °
800 50.2238 °
1000 46.1516 °
1200 46.1516 °
1500 40.7220 L
2000(BC) |  29.8628 °
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Figure 2. TDI Graph of Agriculture Productivity
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Table 6. Example of TDI Measurement of Urbanism
Century Capital Population Source Standardization Score
1500 Hanyang 103,328 Kwon and Shin(1977), Park(2018) 9.4491
1600 Hanyang 100,000 Choi(2017) 9.1448
1700 Hanyang 194,030 Kwon and Shin(1977), Yang(1994) 17.7436
1800 Hanyang 238,119 Yang(1994) 21.7754
1900 Hanyang 219,815 Yang(1994) 20.1015
2000 Seoul 10,935,230 Statistics Korea(2024) 1,000.0000
Table 7. TDI of Urbanism
o Calculation Method
Century Standardization Score — -
Based on Historical Data Based on Ian’s Ratio
2000(AD) 1,000.0000 [
1900 20.1015 °
1800 21.7754 o
1700 17.7436 °
1600 9.1448 o
1500 9.4491 [
1400 7.8742 )
1200 12.5988 L]
1000 15.7485 )
800 15.7485 )
600 3.9371 )
400 2.3623 )
200(AD) 1.8898 )
1(BC/AD) 7.8742 )
200(BC) 1.9686 L]
400 1.6142 average
600 1.2599 average
800 0.9055 average
1000 0.5512 )
1200 0.7874 L]
1500 0.5512 )
2000 0.2362 )
SRR o T Bo] A4S 8o A AL YEpITh 244
o e 20 o2 £, 98 A4 83, B4 4449
o] IR OH, HE T A9 x| A 625 BA Fulol]
S 70N @9 2] 204719 EA IF7F 54 3] F7F

7
3} S th(Park et al., 2013).
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[&5 0] 9lo.H, <Table 8> AT
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Figure 3. TDI Graph of Urbanism
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Table 8. TDI of War-making

Individual Score Standardization
Century
Personal Weapons Common Weapons Warships Score
2000(AD) 300.0000 300.0000 400.0000 1,000.0000
1900 24.0000 24.0000 32.0000 80.0000
1800 2.4000 2.4000 3.2000 8.0000
1700 0.3200 3.6000 1.3006 5.2206
1600 0.2227 2.0012 1.4440 3.6679
1500 0.1330 0.2541 0.1597 0.5469
1400 0.1463 0.1906 0.0016 0.3385
1200 0.1197 0.1559 0.0013 0.2770
1000 0.1064 0.1386 0.0012 0.2462
800 0.0931 0.1213 0.0010 0.2154
600 0.1197 0.1559 0.0013 0.2770
400 0.0931 0.1213 0.0010 0.2154
200(AD) 0.0931 0.1213 0.0010 0.2154
1(BC/AD) 0.1064 0.1386 0.0012 0.2462
200(BC) 0.0931 0.1213 0.0010 0.2154
400 0.0665 0.0866 0.0007 0.1539
600 0.0399 0.0520 0.0004 0.0923
800 0.0266 0.0347 0.0003 0.0616
1000 0.0399 0.0520 0.0004 0.0923
1200 0.0266 0.0347 0.0003 0.0616
1500 0.0133 0.0173 0.0001 0.0308
2000(BC) 0.0000 0.0000 0.0000 0.0000
AHE old RE 29l FAY & F R % BT Ju7]
& Bope) e AT fom Z*%o}%lﬁ} <Table 9>+ ¥
1 AFAM TEg ARI|E 7B AA G|, <Figure 5>
§ BR1% 1A 58 Do Zatelo] ek ol
A7) S BEE 2% ARE B2 HDT 5
; QAW Hro AT &S WA ALY % Qirke B0
itk o] 9 Hlaste] 1641 7] AH8-H A3 %?—EE} Zik=y
&EE LeAw e i P RS 42T £ 99
, t}. 1876\ 7&5}5 2oS B 3 AEY =93 A ¢t
FESEEE OO SSSSLLESEEY B W/ B A AZARE, 18859 Arkehst 97
u i AARE 202 AZT T AT 9F T AZHAAL A
Figure 4. TDI Graph of War-making o2 GEANA BEZAANAM ) ALEHUT AR F
o] e~ T+ A ARE LAISHAAM A& o] gato] FH
4 BE7< S ADstr] AR 1947] 73 @l M AR7)=] EH o
Y At PARSSEL 2E, B, DFOL PE AT £ 1006 RE A1BAAL) e 45590
stef Z47ke) QI W& FASYAL, 1 FAET JAHE 1996 CDMA 714k 2G 0 554! AR 27} 4 ESHEEA &
71€f &9 52 WS Fot AR)e B AEE S AES oo TEHAA AHIASMS)E ATIAL,
Aatath GAHA 0 & SEuelrt sA Gl e £ HA 19993 5H ojud $4AT FRAMo] JhEEA BOEMN
AAG AU AH7E A9 fle AoE ddEol B AT @t AR7|e] 347 T it
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Table 9. TDI of Information Technology

L. Calculation Method
Century Standardization Score -
Based on Ian’s Oriental Data Based on Ian’s Western Data
2000(AD) 1,000.0000 (]
1900 1.5873 )
1800 0.6878 )
1700 0.4762 )
1600 0.3704 ° °
1500 0.2646 )
1400 0.2116 )
1200 0.2116 ° )
1000 0.1058 ° )
800 0.1058 ° )
600 0.1058 ° o
400 0.1058 )
200(AD) 0.1058 (]
1(BC/AD) 0.1058 )
200(BC) 0.1058 o )
400 0.1058 ° )
600 0.1058 ° )
800 0.0529 )
1000 0.0529 ° )
1200 0.0529 )
1500 0.0000 )
2000(BC) 0.0000 )
HAASE 45602744 0.2 T @A E 7 e AR 57}
1o gt =AM, A4 9 58, FR7E Loke e
. A, 59 A4 59 Hok9 sheto] s 7ol A9 e
A% sekol 2 9 vtk QAT SHolof 17417]
10 T 7Hed o] AL ToE &W7Y HAVE o R,
Ao E = 7

0

QO O N I VN DN O N O NSNS OO

%"&“@@@@Q»“\QQ@@@@@\@@@@@@Q
& %\%Q &

Figure 5. TDI Graph of Information Technology
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Table 10. TDI of Korea

Score by field o
Century Agricultural . . Information Standardization
. Urbanism War-making Score
Productiity Technology
2000(AD) 250.0000 250.0000 250.0000 250.0000 1,000.0000
1900 68.2314 5.0254 20.0000 0.3968 93.6537
1800 60.4485 5.4438 2.0000 0.1720 68.0643
1700 39.7673 4.4359 1.3052 0.1190 45.6274
1600 55.0032 2.2862 0.9170 0.0926 58.2989
1500 55.7457 2.3623 0.1367 0.0661 58.3109
1400 36.3296 1.9686 0.0846 0.0529 38.4357
1200 36.3296 3.1497 0.0693 0.0529 39.6015
1000 36.3296 3.9371 0.0616 0.0265 40.3547
800 19.0036 3.9371 0.0539 0.0265 23.0210
600 18.3249 0.9843 0.0693 0.0265 19.4049
400 17.6462 0.5906 0.0539 0.0265 18.3171
200(AD) 17.6462 0.4725 0.0539 0.0265 18.1990
1(BC/AD) 18.3249 1.9686 0.0616 0.0265 20.3815
200(BC) 16.2888 0.4921 0.0539 0.0265 16.8612
400 14.9314 0.4036 0.0385 0.0265 15.3999
600 13.5740 0.3150 0.0231 0.0265 13.9385
800 12.5559 0.2264 0.0154 0.0132 12.8110
1000 11.5379 0.1378 0.0231 0.0132 11.7120
1200 11.5379 0.1969 0.0154 0.0132 11.7634
1500 10.1805 0.1378 0.0077 0.0000 10.3260
2000(BC) 7.4657 0.0591 0.0000 0.0000 7.5248
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Table 11. Ratio for Comparison of Korea, East and West

Za4

- AR

Basis for Calculating Ratios

Field Korea East West
Agricultural Productivity 1 1 2.2 Comparison of daily energy consumption per person
Urbanism 1 2.4 1.5 Comparison of population
War-making ! 5 40 Comparison of weapons S}'lstems such as defense budget, aircraft
carrier squadron, etc
Information Technology 1 1 1.3 Comparison of the availability of computers and broadband networks
7 SUEE 343 57 D RAHUA 1847 5 ARFel o) BAY A1SRAASTL M B A0 e,
T4 Fetilth BR 20470 FHl A7l At <Figure 9> AR T Y ¥l I zolnk 174 7]4} 18
HeA, BN 2, B R 8wk ARGl AT HEA A7) Atolelle @5, A e A e SIS el
=g 34T 240 Itk ) e UAASE Do of A7) A TAR
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Table 12. TDI of Korea, the East, and the West

Century Korea East West

2000(AD) 412.4601 564.5435 906.3670
1900 33.7464 70.9466 169.9878
1800 29.7815 49.6601 50.5213
1700 19.9527 42.1957 40.8906
1600 25.9165 40.4400 35.5171
1500 26.2445 38.3867 30.4642
1400 17.2896 36.3734 29.5813
1200 17.7814 40.7728 30.7217
1000 18.0893 41.5285 30.2135
800 10.2547 39.8881 28.8725
600 8.7179 31.7987 29.4913
400 8.2466 29.7554 35.2364

200(AD) 8.1974 29.4745 40.2493

1(BC/AD) 9.1278 34.1295 43.2189

200(BC) 7.5918 27.3474 32.2768

400 6.9407 24.9428 28.36222
600 6.2896 22.5382 25.52458
800 5.7822 20.1336 23.7739
1000 5.2851 18.8460 22.0132
1200 5.3095 18.9764 23.6352
1500 4.6610 16.6421 23.0249

2000(BC) 3.4004 12.0970 19.0701
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Figure 11. Comparison of Korea, the East, and the West
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