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Abstract - This study analyzes the technological level of Korean bioenergy firms and its determinants by using
a multiple logistic regression analysis based on a survey.

As the result of analysis, the technological level of Korean bioenergy firms has been positively influenced
by the firm size, R&D investments and R&D manpower, but negatively influenced by the competition in domestic
market and economy of scale.

The policy implications of this study are related to achieve the economy of scale and coevolve between
demand and supply-firms for the improvement of the technological level of Korean bioenergy firms.

Key words : Bioenergy, Technological Level, Firm size, R&D Investments, R&D Manpower, Competition in
Domestic, Economy of Scale
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Table 2.1. Referring to the Literature

subject of . .
author (year) ! . methodology variables analysis result
analysis
There are significance differences in
Technology management . .
. . the determinants of technological
innovation, market . . .
.\ . and management innovation. While
Hecker competition, firm size, speed | . . . .
. inverse U shape relationship exists
& Ganter German firms Survey of technological change, ..
. R . between market competition and
(2013) R&D intensity, innovation . .
L . technology innovation, the market
inhibitors, public support, o
ete competition influences the
management innovation positively.
. The product innovation and business
. R&D efficiency, R&D .
. OECD 23 Stochastic . Y performances are influenced by
Eric C. . . investment-manpower, . .
countries, Frontier . R&D efficiency. The economic
Wang : economic performance, .
(2007) other 7 Analysis atent. external performances get improved as the
countries (SFA) . P ’ R&D resources are used efficiently
environmental factors, papers | . .
in national.
Education and training and the
Surve Financial results, rewards, | linkage with external techniques
. urvey, . . . .
Shin , 4 R&D efficiency, education | influenced the efficiency of R&D
Korean firm's data, .. . . . .
& Jang SMEs reoression and training, link with investment positively, as the
(2010) airal is external techniques, financial | efficiency of R&D investment
Y support of government, etc. | increased financial results got
improved.
. Efficiency of innovation, R&D investment-manpower and
. Stochastic . . .
Kim Korean . R&D investment-manpower, | firm size contributed to the
. . frontier . . . .
& Choi manufacturing analvsis patent, listed or not, firm | efficiency of product innovation, the
(2011) firms (SF}//X) size, government support, business performance get improved
etc. as the efficiency increased.
. Analyzed empirical research data on
Empirical .
. the relation between Product-process
Fariborz study data . . . . .
Product-process innovation, | innovation and firm size-market
Daman- related to Meta . . . .
. market competition, competition. While firm size
pour product- analysis . . . .
firm size influenced product innovation,
(2010) process e
. . market competition influenced
mnovation . .
process 1nnovation.
. Examined the R&D efficiency in
Technological level, firm . Y
Survey, . . Korean energy industry. The
. size, market competition, . .
Lee Multiple . technological level is analyzed to
Korean energy L R&D investment-manpower, . .
et al. logistic have been positively influenced by
firms . economy of scale,
(2009) regression . . economy of scale effect and
. cooperation with R&D .
analysis cooperations for R&D between
stream firms
upstream and downstream firms.
Indicators of firms’ technological
. . innovation activity were reviewed and
Technology innovati . .
el o classified. The method based on direct
. R&D budget-group, R&D . . .
Flor Spanish Survey, . . o information(self-assessment by managers) is
. . project with other organization, T
& Oltra ceramic tile comparative . more effective in identifying both product
) ) level of educational background . .
(2004) industry analysis and process innovators. The method with

of staff, literature-based
innovation output, patent, etc.

seoondary information(literature-besed innovation
output) provides the best results when
identifying product innovators alone.
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Table 4.1. Technological Level & Its Determinants of Korean Bioenergy Firms

203

classification contents weight (%)
very delayed (0-20%) 6.4
significantly delayed (21-40%) 149
technological level against slightly Idelayed (4,1_60%) 170
ld-best level delayed but likely pursuing (61-80%) 234
world-best leve significantly pursuing (81-90%) 213
very pursuing (91-99%) 8.5
now world-best (100%) 6.4
need to expand largely 61.7
economy of scale need to expand slightly 27.7
now satisfied 10.6
very monopolistic 0
competition in slightly monopolistic 10.6
q Ny ket on average 29.8
omestic marke slightly competitive 42.6
very competitive 17.0
under 1% 46.8
1~3% 19.1
. 3~5% 10.6
R&D dit
expe;n itures T 7% 85
/ sales 7-9% 21
9~11% 0
above 11% 10.6
under 1% 29.8
1~3% 34.0
R&D manpower 4~6% 4.3
| 7~9% 4.3
/ employees 10~12% 106
13~15% 21
above 16% 14.9
under 1 574
1~3 255
3~5 6.4
5~10 21
- 10~25 0
sales (billion won) 25-50 0
50~100 8.5
100~150 0
150~500 0
above 500 0
Table 4.2. Sample Mean, Standard Deviation and Correlation Coefficients of Independent Variables
. . 1 tandard
independent variables sampre SaI.l . 1 2 3 4 5
mean deviation
1. economy of scale 1.49 0.688 1 -0.001 0.007 -0.148 0.055
2. R&D expenditures / sales 241 1.939 1 0.663" 03117 0.044
3. R&D manpower / employee 2.98 2.162 1 -0.3317 0.124
4. competition in domestic market 3.66 0.891 1 0.233
5. sales 1.96 1.706 1

, ", ™ imply statistical significances of 10%, 5% and 1%, respectively.
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Table 4.3. Multiple Regression Analysis on Determinants of Technological Level in Korean Energy Firms

. model 1 model 2
independent - - : -
variables signal &Stlngted VIF signal &Stlngted VIF
forecast coefficients forecast coefficients
1. economy of scale + -0.6227 1.035 + -0.604" 1.031
2. R&D expenditures / sales + 0361 1.120
3. R&D manpower / employee + 0.350"" 1.195
4. competition in domestic market + -0.536" 1.225 + -0.459" 1.278
5. sales + 0.400"" 1.077 + 0319 1.130
modell: R’>=0.504, adj.R’=0.454, F=10. 155*** Durbin-Watson=1.856
model2: R*=0.529, adj.R’=0.483, F=11.497"", Durbin-Watson=1.382
7 imply statistical significances of 10%, 5% and 1%, respectively.
ole} e Ail= MBS0l 61.7%7} T ® R&DSIE S e W 7
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