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Abstract - This study analyzes the technological level of Korean waste-to-energy(WTE) firms and its
determinants by using a multiple logistic regression analysis based on a survey.

As the results of analysis, the technological level of Korean WTE firms has been positively influenced
by the firm size, R&D expenditures, R&D manpower, but negatively influenced by the competition in
domestic market. Also there is no significant effect of the economy of scale.

The policy implications of this study are as follows; First, the system in which stakeholders coevolve
should be set up to prevent excessive market competition from having a bad effect on the technological
level of Korean WTE firms. Second, it is needed to make an effort to achieve the economy of scale by
increasing an output and decreasing cost in WTE firms.

Key words : Korean Waste-to-Energy Firms, Technological level, R&D expenditures, R&D manpower, Market
competition
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There are significance differences in the determinants
Technology - manage-ment . . . .
. . . of technological and management innovation. While
Hecker innovation, market competition, firm inverse U shape relationship exists between market
& Ganter German firms Survey size, speed of technological change, .. p. .
. o o competition and technology innovation, the market
(2013) R&D intensity, innovation inhibitors, e . .
. competition influences the management innovation
public support, etc. o
positively.
OECD 23 Stochastic | ex diflﬁlrlerfcy’ The product innovation and business performances are
Eric C. Wang . ) . pen . influenced by R&D efficiency. The economic
countries, other 7|frontier analysis| manpower, patent, economic .
(2007) . . performances get improved as the R&D resources are
countries (SFA) performance, external environmental . . .
used efficiently in national.
factors, papers
Survey. firmis Financial results, rewards, R&D Education and training and the linkage with external
Shin Korean data, rZ’ ession efficiency, education and training, | techniques influenced the efficiency of R&D
- Jang (2010) SMEs analgrsis link with external techniques, expenditures positively, as the efficiency of R&D
4 financial support of government, etc. | expenditures increased financial results got improved.
‘ . Korean Stochastic Efficiency of. innovation, patent, R&D expenditures @npower and ﬁnn SIZE.
Kim - Choi . . . | R&D expenditures - contributed to the efficiency of product innovation, the
manufactur-ing | frontier analysis . . . .
(2011) manpower, firm size, government | business performance get improved as the efficiency
firms (SFA) . .
support, listed or not, etc. increased.
Fariborz Empirical study . . Analyzed empirical research data on the relation
Product - process innovation, market | between Product - process innovation and firm
Daman- data related to . . . . . o
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2010) - innovation firm size product .mnovat‘lon, market competition influenced
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Survey Technological level, R&D Examined the R&D efficiency in Korean energy
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et al. . manpower, firm size, market been positively influenced by economy of scale effect
firms regression .. .
(2009) analvsis competition, economy of scale, and cooperations for R&D between upstream and
4 cooperation with R&D stream firms | downstream firms.
Indicators of firms’ technological innovation activity
Technology innovation, were reviewed and classified. The method based on
Flor Spanish Survey, R&D budget - gr.oup., R&D project | direct infor‘mat.ior.l(seltj-as.sessnbnt by managers) is
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Q1¥ H|Z(R&D manpower), ES+= 22 Z3A|(eco-
nomy of scale), ex= 228K error term)2 UERHTH
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Table 4.2. The results of frequency analysis

29

classification contents weight (%)
less than 10 44
10 ~ 19 289
20 ~ 49 17.8
firm size 50 ~ 99 22
(number of employees) 100 ~ 199 22
200 ~ 299 22
300 ~ 499 0
more than 500 22
very monopolistic 44
slightly monopolistic 6.7
competition in domestic market on average 35.6
slightly competitive 35.6
very competitive 17.8
under 1% 26.7
1~3% 26.7
3~5% 244
R&D expenditures / sales 5~1% 44
7% 0
9~11% 89
above 11% 89
under 1% 37.8
1~3% 311
4~6% 11.1
R&D manpower / employees 9% 0
10~12% 44
13~15% 22
above 16% 133
need to expand largely 62.2
economy of scale need to expand slightly 222
now satisfied 11.1
very delayed (0-20%) 22
significantly delayed (21-40%) 6.7
slightly delayed (41-60%) 6.7
technological level against world-best level delayed but likely pursuing (61-80%) 40.0
significantly pursuing (81-90%) 15.6
very pursuing (91-99%) 15.6
now world-best (100%) 11.1
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Table 4.3. The results of correlation analysis among independent variables

independent variables S:grlle ;;a;‘:;i 1 2 3 4
1. competition in domestic market 3.56 1.013 1 -.348* =277 246
2. R&D expenditures / sales 2.87 1914 1 583 023
3. R&D manpower / employees 2.62 2.070 1 154
4. economy of scale 147 702 1
* kxR qmply statistical significances of 10%, 5% and 1%, respectively
Table 4.4. The results of multiple regression analysis
) model 1 model 2
independent variables lerfclzlst — v estimed v
coefficients coefficients
1. firm size (control variable) + 0.362** 1.481 0.348** 1.476
2. competition in domestic market + -0.305* 1.381 -0.322%* 1.355
3. R&D expenditures / sales + 0.398%** 1.169 - -
4. R&D manpower / employees + - - 0.384%* 1.160
5. economy of scale + 0.082 1.263 0.053 1.304
F-value 5.042%%* 4. 847
Durbin-Watson 2.144 2242

* kR imply statistical significances of 10%, 5% and 1%, respectively
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