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Abstract — This paper studies examines the R&D efficiency in Korean energy industry by making multiple
logistic regression of the product technological level with firms' endogenous technological efforts and
cooperations for R&D between upstream and downstream firms. The technological level of Korean energy
industry is analyzed to have been positively influenced by economy of scale effect and cooperations for R&D
between upstream and downstream firms, but negatively impacted by firm size, and not impacted by competitive
market structure, R&D investment, and R&D manpowers.

The implications of this study are as follows: i) to heighten the technological level, domestic market would
be transformed to be more competitive; ii) Korean Energy industry should make efforts intensifying R&D-related
manpowers and investments; iii) although the firm size is analyzed to have negative impact on technological
level, firms, lager or smaller, must be supported to accumulate technological capabilities; iv) R&D-cooperating
efforts between upstream and downstream firms on the value-chain should be supported.

Key words : Korean Energy Industry, Technological level, Endogenous Technological Capability, R&D Stream Firms
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Table 1. Technological Level & Its Determinants of Korean Energy Firms.

classification contents weight(%)
need to expand largely 41.6
1 scale economy need to expand slightly 38.8
now satisfied 19.6
very mono(oligo-)polistic 4.1
significantly mono(oligo-)polistic 5.7
slightly mono(oligo-)polistic 15.2
2 competition in domestic market on average 26.7
slightly competitive 17.9
significantly competitive 20.6
very competitive 9.8
under 1% 8.2
1-2% 14.5
3-4% 15.5
3 R&D expenditures / sales 5-6% 20.9
7-8% 8.6
9-10% 14.1
above 11% 18.2
under 1% 22
1-3% 20.4
4-6% 15.6
4 R&D manpower / employees 7-9% 10.2
10-12% 17.8
13-15% 7.6
above 16% 26.2
very uncooperative 49
significantly uncooperative 10.8
. slightly uncooperative 18.5
5 cooperation between upstream- on average 445
and downstream firms
slightly cooperative 11.9
significantly cooperative 7.7
very cooperative 1.7
under 300 86.7
6 number of employees
above 300 13.3
very delayed(0-20%) 32
significantly delayed(21-40%) 2.5
. . slightly delayed(41-60%) 16.7
7 te"h"‘v’:gfl‘;j)lelfvle:v:fa‘”St delayed but likely pursuing(61-80%) 19.6
significantly pursuing(81-90%) 26.7
very pursuing(91-98%) 18.1
now world-best level(100%) 13.2

source : SNUT(2007), "Survey on Technological Capabilities of Korean Energy Firms,

5.7%, ‘ot BT ol Sua 71glo] 152%E
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20%
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18%
1-2%
15%
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14%
3-4%
16%
5-6%
20%

5. cooperation between upstream and downstream firms
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2%
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8%

slightly cooperative
2%

very uncoopaighvfecantly
5% uncooperative
11%

slightly
uncooperative
18%

on average
44%

7. technological level against

now world-best
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13%
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18%
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pursuing(81-90%)

26%
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27
2l
SN

competition in domestic market

i significantly
n'% oligo-)polistic,
. 5.7

(

very mono

o
Ypolistic 4

very competitive, 9.8
slightly mono(oligo-
significantly Ypolistic, 15.2
competitive, 20.6

slightly competitive, on average, 26.7

17.9
4. R&D manpower / employees
under 1%
2%
above 16% 1-3%
26%
13-15%
8%
10-12% 7-9%
18% 10%
6. number of employees
above 300
13%
under 300
87%
s RIS S5 Leve!
20%)
3%
significantly
(de\ayed(ﬂ -40%)
3%
slightly delayed(41—
60%)
17%

delayed but likely
pursuing(61-80%)
20%
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Table 2. Sample Mean, Standard Deviation and Correlation Coefficients of Independent Variables.
independent variables sample star.ldgrd 2 3 4 5 6
mean  deviation
1. scale economy 2.16 1.766 1 0330”7  0.027 -0.004 0051 0484
2. competition in domestic market 4.66 1735 03307 1 -0.110 - 0074 -0.044 0.1627
3. R&D expenditures / sales 4.52 1985 - 0.004 - 0.074 1 04617 - 03207 - 0.004
4. R&D manpower / employees 437 2.073 0.027 - 0.110 04617 1 - 0.173" - 0.003
5. Number of employees 3.27 2232 0.051 - 0.044 - 0.173" - 0320 1 0.155"
6. cooperation between upstream 413 1798 0484 0162 - 0003 - 0004 0155 i

and downstream firms

Kk kEk

. imply statistical significances of 10%, 5% and 1%, respectively.

Table. 3. Multiple Regression Analysis on Determinants of Technological Level in Korean Energy Firms

independent variables

signal forecast

estimated coefficients

1. scale economy + 0.278""
2. competition in domestic market + - 0.047
3. R&D expenditures / sales + 0.009
4. R&D manpower / employees + 0.048
5. Number of employees + - 0.128
et b i :

F-value 4.882""

Kk kEk

. imply statistical significances of 10%, 5% and 1%, respectively.
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