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Research Background and Purpose

Definition of white biotechnology and
establishment of classification system

Deduction of white biotechnology
promising areas through patent big
data analysis

. Diagnosis of major trends and

domestic status of white
biotechnology promising areas

Government support plan of promising
areas for vitalization of white
biotechnology industry
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Abstract I

g}@? Abstract

[@ Background

» Following the declaration of carbon neutrality in major countries, the global
demand for a low-carbon and eco-friendly economy is increasing, and the

existing petrochemical industry is rapidly shifting to bio-based.

» Considering the importance of the white biotechnology industry as a new
low-carbon, eco-friendly chemical industry model, it is necessary to prepare an

action plan based on the diagnosis of the current status of white biotechnology.

» In this paper, promising areas for fostering the white biotechnology industry with
high contribution to the realization of a low-carbon and eco-friendly economy
in the era of the Green New Deal are presented and government support measures

are presented.

[@ Results

» White biotechnology(large category) was divided into biocarbon, bioenergy,
and biochemical materials(medium category), and a classification system
consisting of core fields and detailed technologies was prepared in the

sub-category unit.

» Promising fields are derived through comprehensive analysis of patents from
5 major countries belonging to the 15 core areas of white biotechnology, such
as technological rise, patent marketability, technology ripple, technological

barriers, and Korea's competitiveness.

- The fields of liquid biofuel and biodegradable plastic were identified as promising
fields with high priority through the patent analysis results and expert review,
and these fields have high marketability and technological ripple effect in

common.
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- After liquid biofuel and biodegradable plastic, natural substitute material and
cell factory development technology were identified as promising fields, and
these fields have a high degree of technological advancement and high

marketability of patents in common.

» According to the results of analysis of major trends and domestic status in
the four promising fields of white biotechnology, it is necessary to strengthen
industrial competitiveness through government-led development of source

technology and support for corporate demand.

- (Liquid biofuel) In Korea, bio-heavy oil to replace heavy oil for power generation
has been developed and distributed, and bio-ethanol for transportation is still

in the stage of commercialization and only empirical R&D is being carried out.

- (Biodegradable plastic) In Korea, the economic feasibility of biodegradable
plastics is lower than that of petroleum-based plastics, making it difficult

for individual companies to independently promote commercialization.

- (Natural substitute material) Domestically, food companies are focusing on
the development of upstream material production technology through a
consortium of industry, academia, and research institutes to meet the industrial

demand for natural substitute materials centered on food companies.

- (Cell factory development technology) Multinational conglomerates are establishing
an integrated system from raw material supply to product production through
cooperation with bio-specialized companies, and domestic companies are
promoting cooperation with overseas bio companies due to the shortage of

various cell factory source technologies and raw materials.

[@ Conclusion

» In this paper, the role of government R&D and government support measures
for initial market creation are specified in consideration of global trends and

domestic business conditions, focusing on promising fields of white biotechnology.



Abstract I

- (Liquid biofuel) It is necessary to prepare technology development strategies
for domestic key areas in consideration of oil price fluctuations and development
trends of automobile internal combustion engines, and to improve domestic
supply infrastructure and systems for bio-vehicle oil and bio-jet fuel in the

transportation field.

- (Biodegradable plastic) It requires a government supply strategy tailored to
consumers according to major fields by company type(large/medium/small)
and to support for diversifying biodegradable plastic materials and expanding

support for product development scale-up.

- (Natural substitute material) It is necessary to secure the source technology
for material production to overcome the limitations of material resources based
on the biotechnology method, and to secure industrial competitiveness such
as price competitiveness of final products through the establishment of a

data-based smart automated production system.

- (Cell factory development technology) It is important to secure the cell factory
source technology using system metabolism engineering and synthetic biology
technology, and to support the entire process development, including pilot
demonstration for the commercialization using various cell factories through

corporate participation.
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AEFPAE, 2012 Hlo238 Aol o Aoz $ag
* &2 3A(17~"19)2] TA| 3{0|EHI0|Q F0F =¥ UiH| siF 715 202 £5] FHes H AE
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* Eo{%“%‘QIIT(PII, Patent Impact Index) : E3{9| 7|&X Jix|, QL U Y&ag moisl= X|ER
0=S5501E 71222 &4 Uyl B IRIBES MESIH oy 20FE 5518 lok= X+
(B 120 S+5 Sof SYH0| 2 A= oY)
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Cl 7lA EAXIE} 0.48 2.27 0.40 0.56 0.47

HIOIQ | 9714 HXRQ| EfAXIIE} 0.29 0.55 1.52 0.17 0.56
BtA | C5/C6/XIE EtAXIIE} 0.13 0.79 2.06 0.38 0.14
2|7 EtAXIRISL 0.36 0.84 0.85 0.34 0.21

ol TR 0|92 0.01 0.91 0.37 0.30 0.18
opqx | M HoleiE 0.05 1.34 3.11 0.29 0.19
71| HIO|2¥=2 0.23 1.24 2.44 0.28 0.11

Y S Z 2 AE] 0.16 1.48 3.91 0.21 0.10

HEO| QUHA 7 |EH ZatAE 0.48 1.54 0.30 0.39 0.11
HU/E4 Blstaxy 0.29 1.00 0.76 0.24 0.28

Hg:f OIS THRIAKY 0.42 1.13 0.86 0.21 0.25
¢;|'1 715y AATY 0.39 0.53 0.34 0.38 0.04
MEOH 7 7|s 0.39 0.80 0.41 0.28 0.32
HZZE He7|s 0.53 1.53 0.81 0.29 0.18

ADE HO|QEH W47|& 0.35 1.48 0.72 0.23 0.10
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Grand View Research 2,033% &2 (2015) 10.2% ('16~'24)
Inkwood Research 959 =2 (2019) 14.5% ('19~'28)
ReportLinker 3,1999 =2 (2020) 8.9% ('20~'27)
Modor Intelligence 6,4179 =2f (2020) 15.1% ('21~'26)
The MarketWatch 1,346 23 (2019) 10.5% ('20~'27)
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Bug [ HRo| 2 O EHE ]» ola8s
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[ YESISAAES I HOB S, B3t B, 4B SR Lis 4 lon, B
ATHECH: RO ATHE SB16101 A

) Ho]ZEtAE 2 YR Bl AYS, Aol wet RSS2t AE (Biodegradable
plastics), Hfo]@H|o]A ZEtAE(Bio-based plastics) 02 FH&

a A2 Blo] QU AE 20~25% Ol $HA-SIL Qlof, ojAlslEkA
A a3t SHoA JERAAY Setag AEAS 7
Hlo] QulA 20~40%2t ZHAE 60~80%S 23 ARESL Hio] Quo] A SEfAES AR
EtAEHT BAbdo] S5kl 7HEo] AT Bt ofuzt e 4= lo] dgt

Saag @ Bzl Ths

[0 MA| HIO|RS2AE] it 5240 20214 2F 2412 =0jM 2026 7592t =O2 254.7%

MEfst o2 Ma(European Bioplastics, 2021)

) 202149 71202 Z29 vlo|QZatAE A& oA BEA ZetAE AL 64.2%S
AHABIH .0, JFF Hio] Q ETRAE] Ao A WA R AR ARQ] vlFo] sold
Rnog Agd

) 20199 71 =Y HiolEkAY A2 oF 49 & R I ESRAE A 0.5%S
A5, AlA vo] & TAT AR 1~2% WS A

Q1| ZRAAE(| 5 YSHIRAAEIO] ZH0| HOF JHE 71210] SAPOR
Pl ofzie 4%

F}>I

9l

O == 7|

M
MO,
Agets %o

)y 224 7|4ELS YEFEAE(PLA, PHA, PBAT, PBS )5 7]uto] A& AL831E
FZlstal 9low, vio|QHo|A EtAHE 83t AE+9 AEsl= AT
HIOI2R2 PET S2H(T71=2t, BAIZ2, AHSAL &Y 2 LHIERH0| HI0|QQ2 TRAISR(EE
TQEp), E2 AXf UX|(31D), HIO|R Z2|RYEH 2E3KLI07], 218) S

5) PLA(Polylactic acid), PHA(Polyhydroxy alkanoate), PBAT(Polybutylene adipate-co-terephthalate),
PBS(Polybutylene succinate)
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» 999 Evolvaiti BPdeRFS e 9EQ v Y(vanilin} 1S LaE Pastel,
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0|

) BE 320] oJEs) oF TR WY £A)50] vloleF
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AZFY 7% 2 48315 99 1083 5H% 99 £
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