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An Empirical Analysis of the Railroad R&D Stock
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Man-Soo Park - Dae-Seop Moon - Hi-Sung Lee

Abstract In the new growth theory, R&D stock is the third factor of production excluding a labor and capital. In this
point, a R&D stock is located in a capital which is accumulated by money like existing capital and this is a knowledge cap-
ital. The effort for escalating this knowledge capital is R&D investment and R&D stock is an accumulation of this. A con-
tribution degree of the economic growth and a return of R&D investments are analyzed by an estimation of relation R&D
stock and a total factor of productivity. This study analyzed R&D stock of railroad R&D investments and compared R&D
stock with a technical level. So, a technical level is proportionally escalated following escalation of R&D stock. and com-
pared railroad industry weight on the GDP with a railroad R&D stock weight on whole industries R&D stock. According
to a relatively small railroad R&D stock weight against the railroad industry weight, a continuous railroad R&D investment
is needed.

Keywords : R&D investment, R&D stock
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Table 2 Time series data of the railroad R&D investments (unit:
1091 €)

A% R&D A% R&D FA} GDP
AR | wzk | 3 | A | wztk | g | Deflator
1989 0.8 [ 034 | 1.14 | 1.70 | 0.72 | 2.42 | 0.470

A%

R

1990 1.3 1.7 3.0 | 2.50 | 3.28 | 5.78 | 0.519

1991 1.2 | 6.02 | 722 | 2.10 | 10.52 | 12.62 | 0.572

1992 1.2 | 11.1 | 123 | 1.94 | 17.99|19.93 | 0.617

1993 1.1 8.0 9.1 | 1.68 | 12.20| 13.88 | 0.656
1994 198 | 0.5 | 248 | 2.80 | 0.71 | 3.51 | 0.707

1995 4.15 1 515 | 547 | 132 | 6.79 | 0.759
1996 17.49| 7.1 |24.59|21.94| 891 |30.85| 0.797

1997 36.19 | 21 |57.19|43.71 |2536|69.07 | 0.828

1998 [36.99| 26.1 | 63.09 | 42.57 | 30.03 | 72.60 | 0.869

1999 25.7 | 19.25|44.95|29.88 | 22.38 | 52.26 | 0.860

2000 | 37.64 | 22.8 | 60.44 | 43.36 | 26.27 | 69.63 | 0.868
2001 37.12 | 7.69 | 44.81|41.15| 8.53 | 49.68 | 0.902

2002 | 5890| 7.24 | 66.14 | 63.27 | 7.78 | 71.05| 0.931
2003 [ 61.56 | 9.12 | 70.68 | 63.86 | 9.46 | 73.32| 0.964

2004 {4930 | 6.55 [ 55.85[49.60 | 6.59 |56.19 | 0.994

2005 [70.92 | 9.02 | 79.94|70.92| 9.02 | 79.94 | 1.000

2006 | 93.39|24.37|117.76| 93.48 | 24.39 |117.87| 0.999

2007 | 92.10| 19.06 |111.16| 90.38 | 18.70 {109.08| 1.019
2008 |108.43| 15.10|123.53(103.37| 14.39 |117.76| 1.049

1991~2008
AR 258 | 1.9 | 14.0

7H (%)




Table 3 Time series data of whole industries R&D investments
(unit: 107 €)

o A RE A FEEHH) GDP
T gn | omn | gy |Deflaor

1989 2817.3 12229 | 47715 5994.4 | 0.470
1990 3349.9 12522 | 5202.4 6454.6 | 0.519
1991 4158.4 14104 | 5859.6 7270.0 | 0.572
1992 4989.0 1390.8 | 6695.2 8086.0 | 0.617
1993 6153.0 1566.4 | 7813.2 9379.6 | 0.656

1994 7894.7 1775.5 9391.0 11166.5 | 0.707
1995 9440.6 | 23509 | 10087.4 | 124383 | 0.759
1996 10878.1 | 3016.4 | 10632.5 | 13648.9 | 0.797
1997 12185.8 | 34439 | 11273.3 | 14717.2 | 0.828

1998 11336.6 | 3509.3 9536.3
1999 11921.8 | 4156.3 9706.2

13045.6 | 0.869
13862.5 | 0.860

2000 13848.5 | 4397.4 | 11558.6 | 15956.0 | 0.868
2001 16110.5 | 4835.4 | 13025.5 | 17860.9 | 0.902
2002 17325.1 | 5091.3 | 13517.8 | 18609.1 | 0.931
2003 19068.7 | 50583 | 14722.5 | 19780.8 | 0.964
2004 221853 | 5479.0 | 16840.3 | 22319.3 | 0.994
2005 241554 | 5877.2 | 182782 | 24155.4 | 1.000
2006 27345.7 | 6638.7 | 207343 | 27373.0 | 0.999
2007 31301.4 | 8025.0 | 22692.7 | 30717.7 | 1.019
2008 34498.1 | 8817.3 | 24069.4 | 32886.7 | 1.049
1991~2008
A 11.4 8.7 9.3
F7HE (%)
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Table 4 Time series data analysis of R&D stocks (unit: 102]¢)
% R&D Stock(RRNDS) 7 HF-F R&D Stock(TRNDS)
o 9 ug | e | u e
1991 6.9 74.4 81.3 0.22 6,574.0 30,044.3 36,618.3
1992 8.5 65.8 74.3 0.20 7,004.5 31,060.3 38,064.8
1993 9.5 60.9 70.4 0.18 7,539.3 32,380.2 39,919.5
1994 10.3 63.8 74.1 0.18 7,987.7 34,192.2 42,179.9
1995 10.7 73.8 74.5 0.16 8,555.6 36,613.3 45,168.9
1996 12.2 76.8 89.0 0.18 9,261.7 39,849.8 49,111.5
1997 16.1 67.9 84.0 0.15 10,454.9 44,259.6 54,714.5
1998 36.0 60.7 96.7 0.16 12,164.4 48,814.6 60,979.0
1999 752 62.0 1372 0.20 14,087.8 53,3453 67,433.1
2000 108.4 79.6 188.0 0.25 15,836.1 57,950.4 73,786.5
2001 124.7 99.7 2244 0.29 18,012.9 60,242.9 78,255.8
2002 152.5 109.6 262.1 0.32 20,158.7 62,418.7 82,5774
2003 174.6 122.2 296.8 0.33 22,4743 66,175.0 88,649.3
2004 216.0 1155 331.5 0.35 24.,756.3 70,928.6 95,684.9
2005 2529 108.8 361.7 0.35 26,720.0 75,580.3 102,300.3
2006 270.9 104.7 375.6 0.34 28,859.0 80,855.3 109,714.3
2007 308.0 98.2 406.2 0.34 31,128.8 87,588.7 118,717.5
2008 363.0 94.9 457.9 0.36 33,876.4 949183 128,794.7
T S7HE 26.3 14 10.7 10.1 7.0 7.7
(%)

3 9 3

2007d WEFE71AE FHAF (M HEE ool H Qs
Z|Z2ARE] dFEo R 5977 EH7FA(KISTEP :
Korea Institute of S&T Evaluation and Planning)V& =1
AL V)& woke] Abstel Hit7l 480 S Ul o= HEY]
srFel gt AExALE AA] aglen vl A% 7

=

K3
=]
T

A
s AL 7ErE BA(ED)s 10022 39 ; ; .
N I 2 ]ETTA TS 51 Table 4¢] X% R&D Stock#} AL 7]E57FS H4]6}7]
< u 77.02 ZAMEN T, 71EAA = 6.8d0FE AT _ _ ;
’ At v AEE HE 7|E5FTS A 20019 FE
2008 A7IA 2 st} AE V|Eed AR A 7139, A

4) $=3}8}71571 8% 71 (KISTEP : Korea Institute of S&T Evaluation
and Planning)®] 71E7F ZAF 78 U823 A/ ARIA L"), 2/
=5, A, AR BER, A3/, A5 54, 37 e1UA], B WA,
P} A #E] 7] okR ERsle] AE7FE Vo= Ve AL

2008 A=A AolA 8109 B AE7HE
dor ArvEe] el tiE 2ARE AAs e A
A, feluete] AnlES B 182%E A ST

42 H R&D Stockd} 7|&4ZE £

7kl W9, 24 FEoA oRbel 2317 glo]
el A7t ont Aol net ARvte] Welr Bk
£ 5o BARE AT glor] 2ARgel s )



The level of tech.(%)

120
100

20 W
60 ¥

40

20

0

2 HE HE AS 5424 ok 81X
SE ge N =2 Ha g o |yxy A a2

—&—The level of 721
tech.(%)

Fig. 5 The result of 2007 KISTEP survey
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Table 6 The comparison of GRP and GDP

=7

JNErE R&D Stock
Pearson Correlation 1 961(**)
TNEFE Sig. (2-tailed) . .002
N 6 6
Pearson Correlation | .961(**) 1
R&D Stock Sig. (2-tailed) .002
N 6 6

**Correlation is significant at the 0.01 level (2-tailed).

Hgdsote
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JIETE 19.1%
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2003, | 2002, 2005, | 2006, 2007, | 2008, | O
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Fig. 7 The result of analysis for railroad R&D stock and railroad
technological level

Ax GRP(91¢l) | GDP(2¢l) | GRP/GDP(%)
2004 88,717 8,268,927 1.1
2005 116,892 8,652,409 14
2006 116,308 9,087,438 1.3
2007 128,251 9,750,130 13
2008 138,089 10,239,377 1.3
4 13
—— GRP/GDP(%)
s —=— RRNDS/TRNDS(%
1.4 »
o i:4 RS PCRRG FS 13 .8
7
g :
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Fig. 8 The analysis of GRP/GDP Ratio and RRNDS/TRNDS

Ratio
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