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Abstract - This study analyzes whether the value-added structure of Korean bioenergy industry exhibits a virtuous
cycle through the value chain(VC) within bioenergy firms, using a regression analysis based on a survey to
Korean bioenergy companies.

As a result, in Korean bioenergy companies, the R&D outputs positively influence an increase in production,
and a decrease in production costs positively influences an increase in profit rates per sales. However, the
government’s supports for R&D is analyzed neither to lead an increase in corporates’ R&D investments, nor
to contribute to an increase in their R&D outputs. In addition, it turns out that an increase in production does
not contribute to a decrease in production costs. Besides, it is analyzed that an increase in profit rates per sales
does not contribute to an increase in production or an increase in the R&D investments. The virtuous cycle
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of the value chain in Korean bioenergy firms is, therefore, estimated to be weak. This study has a policy
implication to need further efforts to create the virtuous cycle in the VC of Korean bioenergy industry.

Key words : Korean Bioenergy Industry, Value Chain, Virtuous Cycle
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Table 2.1. Referring to the Literature

Author (year) | Subject of Analysis Methodology Analysis Result
Tangible assets, capabilities, resources of each
Fahy Automotive . company and advanced regional resources are
. Paired sample t-test . . . .
(2002) components industry important for securing sustainable competitive

advantages in globalization.
Sustainable business structures are analysed

. . Evolutionary systems targeting the manufacturing business in view of
Baldwin et al. Manufacturing . . .
. model with equation manufacturing scale and system. As a result,
(2005) organizations . . . . . .
given in Allen new manufacturing technologies, introduction
and implement of policies are important.
. Including an environmental factor in the existing
Managers in . . .
Zhu et al. value chain, the Chinese companies are analysed

manufacturing & Questionnaire t-test

(2005) rocessing industries that they are insufficient in the point of Green
P g Supply Chain Management(GSCM).
Through the analysis of Green Value Chain
Jin & Zailani Malaysian which is 1p?1ud1ng env1ronment.al actlv1t1e§ .(.IS.;O
. Survey 14001), crisis management, social responsibilities
(2010) manufacturing firms . . . .
and social-environmental activities are important
for business.
Japanese photovoltaic industries are analysed
that there is a virtuous cycle among Japanese
government's R&D supports, an increase in
Watanabe et | Photovoltaic Power . R&D investments of companies, an increase in
L Virtuous cycle model . . .
al.(2000) generation in Japan production, an decrease in production costs.
Continuously an additional increase in
production and an decrease in production costs
in the order named.
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Table 4.1. The Analysis Result of Frequency by Detail Field
Detail Field Cellulosic Biomass Biofuel Biogas
Ratio (The number of answer) 72.4% 10.6% 17%
Table 4.2. The Analysis Result of Frequency by Value Chain Question
Classification Contents Total Cellulosic Biofuel Biogas
0% 68.1 76.5 40 50
The government's R&D under 20% 14.9 8.8 20 37.5
Supports for Bioenergy more than 20 ~ under 40% 8.5 8.8 20 -
industries more than 40 ~ under 60% 4.3 2.9 - 12.5
(The ratio of governmental support | more than 60 ~ under 80% 43 2.9 20 -
per R&D investments) more than 80 ~ under 100% - - - -
100% - - - -
The R&D investments Yery decreasin.g 4.3 2.9 - 12.5
) . slightly decreasing 6.4 8.8 - -
of Bioenergy companies unchanged 68.1 73.5 20 75
(The ration of R&D investments per slightly increasing 17.0 3.8 30 125
profit rates) very increasing 2.1 2.9 - -
The R&D outputs very low 19.1 20.6 20 12.5
of Bioenergy companies slightly low 6.4 3.8 - -
(The number of patent applications unchanged 48.9 52.9 20 50
and registration of patents within slightly high 23.4 17.6 40 37.5
recent 3 years) very high 2.1 - 20 -
very decreasing 2.1 2.9 - -
The production slightly decreasing 43 5.9 - -
of Bioenergy companies unchanged 68.1 67.6 80 62.5
(The change of production size) slightly increasing 25.5 23.5 20 37.5
very increasing - - - -
The production costs need to expand largely 61.7 58.8 60 75
of Bioenergy companies
(The achievement level of scale need to expand slightly 27.7 29.4 20 25
cconomics on main goods) now satisfied 10.6 11.8 20 -
under 0% 21.3 20.6 40 12.5
more than 0 ~ under 2% 12.8 14.7 - 12.5
The profit rates more than 2 ~ under 4% 17.0 17.6 20 12.5
of Bioenergy companies more than 4 ~ under 6% 213 20.6 20 25
(The profit rates per sales) more than 6 ~ under 8% 6.4 5.9 - 12.5
more than 8 ~ under 10% 14.9 17.6 20 -
more than 10% 43 2.9 - 12.5
The production in future have no intention 43 59 - -
of Bioenergy companies slightly have no intention 6.4 59 60 12.5
(An intent on expanding unchanged 14.9 14.7 - 25
the production scale slightly intend to do 532 58.8 - 25
for 10 years from now) highly intend to do 19.1 14.7 20 375
The R&D investment in have no intention 43 59 - -
future of Bioenergy slightly have no intention 10.6 11.8 - 12.5
companies (An intent on expanding unchanged 23.4 23.5 20 25
the R&D investments for 10 years slightly intend to do 51.1 52.9 60 37.5
from now) highly intend to do 10.6 5.9 20 25
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Table 4.3. The result of Value Chain Analysis

Variables Expected Estima'ted
sign Coefficients
The government’s R&D
1 support for bioenergy + 0.075
industries
An increase in the R&D
2 | investments of bioenergy + 0.157
companies
An increase in companies'
3 | R&D outputs of bioenergy + 0.197**
companies
4 An increase in production n 0185

of bioenergy companies

A decrease in production
5 costs of bioenergy + 0.814**
companies (scale economics)
An increase of profit rates
6 per sales + 0.109
of bioenergy companies
An increase of profit rates
7 per sales + 0.082
of bioenergy companies

¥, Rk FEE imply statistical significances of 10%, 5%
and 1%, respectively

g PFS RAT o ik

'
g 3
g
2 /
5 4 " /
g S
?* ) | he TR 20 RPN L L D snary
= - -
= W St
o2 e
3 Carmuary -

1 g Fowa L

Fowks

[ 3 & i ] i i3 i
Fiarket Securing Iradex (FF5)

Source: Jang, H. J. (2013), 'The Technological
Competitiveness Analysis of Bioenergy using
Patent Information; [12]

Fig. 4.1. The Technological Competitiveness of
Applicant by Nationality

Wik<Fig 4.1> F)[12]. LHlE, vloledre] 7
- GDP tjH] R&DFA} H|E-E OECD F+8 =7}
Hlall EA|vk §k=re] R&D Aol EFFFS ot
o] 7|& EofllA WAl YEFsTH<Table 4.4> 3+
)[16]. B3 HE SH7IA9] 80.9%7F A 7=
< weprhsd AFNEFASSEe] BiE olskekal

MN PN HE
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Eal dEd 7hash (Fg7E) Al WEA TS Fol 3l
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Table 4.4. The Biofuel R&D Ratio and Patent Level (Contrast GDP)

Capital Competitiveness ICC* Patent Level (Perfect 15)
Country GDP R&p/Gpp | Amwal o pp. | BDF B.E* B.D.* BD* B.D*
(mil.$) %) Average Material Mlcroor Manufactu Material Blo?ate}lyst/ Manufactu
Patent ganism | ring Tech. Antioxidant | ring Tech.
Germany | 2,755,078 2.58 63.8 10.74 8.70 9.91 10.28 9.83 9.50
France 2,087,013 2.13 19.8 10.55 9.13 9.37 8.85 9.36 8.64
UK 2,112,343 1.77 27.7 11.57 10.02 9.46 8.82 8.33 8.48
Italy 1,716,815 1.16 8.1 11.88 9.70 10.05 8.85 9.47 7.45
Japan 4,565,425 3.33 219.5 7.74 8.00 8.12 7.75 7.69 7.61
Korea 782,314 2.92 112.8 7.42 8.05 8.44 7.61 7.55 7.46
USA 12393,136 2.63 461.5 10.38 9.55 9.45 9.30 9.55 9.35

*[CC: Intangible Capital Competitiveness, B.E.:Bio-Ethanol, B.D: Bio-Diesel

*Patent Level: Calculated on the Bibliographic Information (Perfect 15), Year:

The Data Period of Validity 2000~2009

*GDP: 2000~2010 Annual Average GDP(OECD), R&D/GDP: 2003~2010 Annual Average, OECD(2011)

Source: Kim, Y. 1.(2012),
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2012 Green Technology Knowledge Map — Bioenergy; [16]
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Supply Statistics — Energy Power Generation & Production; [19][20]

Fig. 4.2. Bioenergy Power Generation & Production
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