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Study on the developing model of digital bioeconomy

HE Yiruo', WANG Wenlan*

(1. Paula and Gregory Chow Institute for studies in Economics, Xiamen University, Xiamen 361005,China;

2. College of Economics and Management, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract To explore the research status and developing model of digital bioeconomy, promote the
transformation and upgrading of bioeconomy and ensure the stable and rapid development of digital bio-
economy in China, the emerging and new industrial area of digital bioeconomy as well as its new models
were analyzed in this study. The results showed that: The application of digital technologies provided
support for the fast development of biological techniques, and the development of biotechnology also
provided new application scenarios for digital technology. The combination of these two technologies
brought significant changes like the industrial revolution, and innovated economic forms. Therefore, the
combination was a necessary and beneficial step towards a new regime. Meanwhile, the convergence of
bioeconomy and digital economy derived the digital bioeconomy and developed new industrial areas for
bioeconomy. Finally, by taking the digital forestry bioeconomy as a case study, a model of forestry
resource managing system and forestry goods designing and producing system based on big data was
constructed. In summary, creative solutions and structural adjustment are important for the development of

digital bioeconomy. The current problem of insufficient integration and penetration between China’s digital
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economy and bioeconomy can be solved, and the convergence quality of bioeconomy and digital economy

can be improved through technological innovation, transformation and upgrading.

Keywords bioeconomy; digital economy; economy convergence; digital bioeconomy; modeling

W& REAE =8 N TR EAD | X et %
TR AW & o5 3 N D | BT 0L TR 6 S N o 2 B NS
ARV R E R R, AR N
VO SR ERREEA LA UL E
IR AR A A SR OE S O T OC B ) R ] —
LRI R R E T AW R R, REdE T
BR A AT B — A B RRAE . 2012—2021 4F, 3K [
BF LT BN 11,0 T2 e K 5 45. 5 754270,
i E A AL E R 21, 6% 2 2 39.8% .

Rk FERT N — REZE =L HF
b, A 2 T UR kAR 255 Tk 225 BUFE & TF
ZIRMENASRTERE . BrER AW ARER
214 A AR I S5 0% R ) R A 4k, 7 8 R
AR A FHAR T LAY HAR
SEEHEARNREG 0SB &K It g &
7l &R BB PR B . F Y P AR XA B
S UE AF ST 4GE K 2 W . Rennings %548 %
Web of Science B4l 2 , {3515 84 Z 4528, Hoh B
21 g S 7] B G A= 0 28 % RN B 42 U I SCik o AE
A EE R BN PR R AR W & 5F T AND BT 4
BEU ORI AT R B E 20234E 8 H 1 H (U IR
33445 L, JC IR o DG Ik b 34 1 A 26 5 1 SR

AL B A B 4T B R i A R R
BB 40 R R M S R R AN
St A 58 AR 6 A O SCHREE AT R PE R SRR
J6 53 B 20 HH 42 A ) B R P e SR R BT B R 1
PR SR OO AW HOR 5 8 BOR TG 09 e 2R VR
SRIG , W) A 2B W 8 20 0 I 7 AR B LR % 7 ol 4
s R, DAL AR W 87 2 5 S ), 43 B A M B
TN R R S E BT & U R R B
Koo AT T B w3 E A BT 4 B Y Ll
FIG WY, AR T8 B A= ) 46 5F i G BT

1 X#EER

1.1 EWMEFHRKE

B E AW & U 4% 35 B N Nicholas
Georgescu " FECH & A 5 4P &) — Al T
“H W) 4 55 22 7 (Bioeconomics) B HE &, F R T 22K
TR AW 2 BE R E R BE . 2000 4F 5, 38 A B

)% 52 Davis Al Meye * 48 Hi {5 B 2 55 I8 K 25 5]
2020 AEARGE o, AR W A B A RE B A L T RRE
R X R 2 T R AR R TR A H AR
P&, 38 ) AT R 22 0 O A R BB IR AR W R R
st IR 55 1) 22 % 16 2 1) A

TSR Y A Y 2 U Ok T B
FHE a0, — R Z A Y& 2 200, (R IR
Y2 05 RN BT I 2 D B . X I & Gk
H ZoM A = 5 B R F T, A 2 T e
Proe g ) £l . Aguilar 250038 RS A W) 2 5%
BE AT A AE 57 07 K e Ik B HER B2 & 50 24
E Rl T AEMAETT R R SATS TR, RO%
LUl A A ) e T AL TR 5 K R (R R
26 1 58 & M A& 19 TE B 30 e 1 ol T B0 AT BT
X530 H 0SB A R, R 1SS T SCER
b KR 3 B R a2 2 A W 40 B BRI TR A

HLAE 2009 48, R 2 58 G 5 & R 42Ul e
“2030 A= g vt R, O E) 2030 4F AR W 4R R
B 7 A ERAO = Y 50 %0 L2 il R A 7R R A Y
8096 LA K Tl = {H 1) 35%6 (& 1D & B & M 5
S8 A A I R R A ) 2 U R, DA 20124 4 1]
B B R A CE R AR & v R ) 2022 4F
9 F TR BUR 25 58 O F #2890 BOR A= 9 ol s
BT DS AT RR Lk |28 4 TR R I Y 98 R A ) 42 %
AT B2 ) A ) 2042 € T B R AEM & T 54
Pl 13, — o Ak S A A R A=
L R E A Y ATt H A, 20224E5 1
KRBT K 0T 20 SR ), X 2
KEEWAED LT R AR, B ERE TSRS
e T2 3, A0 R R A W 4T R R B 2k
Bl = AR W 3R AR W 48 U A RS K 5 T AL
TG A ) B R A 7l 32 7 S5 Wi R 3 10 T3
1¢. 76 5 BT 2 2025 4 & A ) 4 5% i Gk
22 AL (F D,

it A2 15 B U, A6 R 3K 10~20 4F A2 W) 2 5 7T BE
FEAE L 2 AL ~A TTAC FETE W AF JE B L U R i
T ER AT P A 60% M SE W B IR A
RIS v AT AR W R RS . R i
B4 oy AR Y 4TI KR AN B R R SR



278 Okl Ko 2024 4F % 29 %
x1 —LERMALANENEFLERELRME
Table 1 Strategies for the development of digital bioeconomy used in some countries and communities
PSRRI Pl B W B 21 K
Country/ Priority )
) o ) Industrial scale Strategy Reference
Organization field
FMbrged  REMAEM IR B 2030 4F A Py £ R X 42 Bk GDP 2009 4F 2030 AR 4 28 5 14l 5 [12]
HH UK TUHRRK BB 2. 7% LU . 2018 4F T 1] W] 45 28 /= 1) 28 3%
APEC {19 1B 5 Pk
W B SROE R G A 2017 AR R 28 B R AW A2 U 2012 4F Ry 2 3K 8118 - BR [13]
Europe WawEdEga W24 TACBR T, Y4 GDP I MAEWA T
P A AR 3K K 4.7%  Hod 30% M E W A VE AR 2018 AE RN T R Lk Kk R A
B AW A, i 7 5002 BRIC, £ U MR A TE AL MR
A Py Ay AR BB 4D SR 15 % . 2 [H) BB AR
EqE MWHERZFELE  KEEWRF - EBE 95004125k 20124 FH K AW AT ; [14]
America W EEAAEY  Jo, NERGDPISY U E. 2019 4F 2 | £ W & 0 R TR
2% K W de KR S 2 U 1 K
R 52 4
2020 AF P47 A= W 22 5%
2022 4F 56 T HE 2 A W HOR AN
AW & AR DL S BT
g A FA IR Y 3G T AR
Yy 22 T B AT BT A o
B [ SR, kR B ZE2030FE LI AEYARIT MM 2018 48 FH ZK ALY £ T M [13]
British BIEYAROR B 2014 4R B F LG5 B 4 400 12 2020 A UE R AR W) & BE W
Bk, 10 KiAT st &l
H 4 ApR A SEHE L 2019 AR UEY A TR ML IS 2019 4F AR B B 2019- T 1) [13]
Japan A,@wEEAE BISTHAHT(AOSAILET, HEEMNAY XL K;
Y22 et IX 24T GDP B &1 10.4% . 2020 4F /= Wy g 2020 CHE A
L9/ Q)
o IR 7 2025 SFWEAEY A Bie A Bk 22 2021 WL AYET EEREAZE
China FORAMB B AMA LT, KPR BB 7.5 KRR
b Tt .

AR R JR AR A A 2 O I s
1.2 EYBREHFHEROBE

Z 2B SR WSS SRl A A B U R
Kk e, A A Bl 2 & Wk S I BRI 2 R 2 — L &b
T HRFIFRI . 2019—2023 4, 26 F(RF 27 ) 24
AT B AR B R B S b A i B A Y B
ARG LIk 60%0 . A A Bl B P & R BN
FEBCF AR L A ER SRR %5
A AEBEREHFHRME Q& T - —H
MEXE . 1990 4F LK A& W R 5 8w R b A i —
AP S AN 1

1953 4F DNA WUIZJiE 45 ¥4 1) & BLPL T T 3AR A
YR 075, 1973 - B3 A9 DNA 5 418 R il h
BT AR B T3 . 1990 4F J3 8 NI IR 435l
WSt 5 4F S5 B 5 — Uk I H /NG K BEE R A R
RIFAE B A AR Y S, 5 2003 45 48045 A28 5L H 41 )
G| 3, AT VB AR AR Bz . 2007 4F & B
NI A7 91 22 5 5 4 MR Mok 22 5 GG
2010 45 A B E A JE AL iR 0 A A e A %
FeAR T Tz B T A W Rk | s 24 Bk H At h 2 i
1A 77 5 2021 4F N TR RE R H T AR I 45 0 1)
T, A B AR 5 B B R Y Rl 3k B e 0



5511 il —25 45 ARBTG5 279
PE== NiSEiRy PN == SrSEiR NKSER A SR 4 1]
R 3 RIFEATE 5 % A2 5

19904 20004

Alphafold il LY B A
RS 8

20034

TR PR 2

20074F

A B

AR 20087

ANTAREA
HA FER 2

1 EGaRERAREHFRAMEKEE

Fig. 1 Fusion roadmap of biological techniques and digital techniques

HEA 214t , N2RT G — &R 5 H R, a1 A
FRgEZ K R IR G AL IR V5 e T IR B = R s e
S PR R W i P N ST I %) 2% i E K )
AT E LR P . IE U0 Limoges %5 45
A AR R T O B O S R e T R
YRR A B S0 T RS A O 2 B A 2 IR 55 DA K
Shy B 5% T R I 55 1 HL B .7 Peters' A R 2B # 80
F Rl 4 (Biodigital convergence) 8 #i A ¥k 15 (1) Hii 7
PERTTHOAR , BB AR AS | fi e A2t 25 I 191 2
EipNETE=

VTR BT RN E B E R R A
PRk 2= BOR 515 DR EHOR Wy 32 R ) 4 oK
A 2 BHOR 28 Ho45 6 0™ A2 0 — A8 242 B
AR &R . Alberto! I\ £ W 807 fil & 52 40 R
I8 DA Wy 2 RV S W TR AR A s A% AR I 1) BF 5
PR R IR A AR S B AT R e

20014F 12 A, 3¢ [ i 55 W04 A BB D R) [ R
AP IS o HRXP A ARZ R A9RR 2T
FEHH AR Z o0 B R 2 E A T “NBIC
SWE AR NBIC J& 94 K £ AR (Nano) E 9 44
A (Bio) 5 B A (Info) Ik F1 B} 2% (Cogno) 1Y 4i
5. IR E SR REAR TSR T, H
A AR] B AR W L R s R Bl D A,
HRHE 7 AEME LU R RO . 20224FE 5 7, K KL
MMCEZ R R AC TR A AT R RAAD,
B A 96 th EZ e YR 5E B AREER A .
Salter 558 H 3P HE A @G K 7 28 A a0 Tl #
172 ) B o

2 EYMHFRFNTESRE

BB R 1 0 1T 3l 51 7 A 0 ALY 48 T
T 30, WECF H R R B 45 I F A 3l 7 A T B0y
20 . EYWHEARSHFHARWE SR, HESh T4
WA T R 0 S T T AR HE T A R T A
FErE R . Ryymin' 48 A 9 807 4855 2 v T AR
FHAR B LA A Y 45, Watanabe 25
WINHAEVE T S FIaE 4 TAEY R T4
F 406 BUARIH 2 8 B i o AR S R R
2.1 EMBFEFHNTE

HFEEe S A sk eskieias B s i
Z RN R i o AR 2 T RN R 28 UF B R R 00
TERRR T 98 A7 R O ZEtHE By =X B P B Ok
B o R THECF AR A 45 B 8 B R A A )
BRI A W 2B RS R 2, Rennings %
R WO ) ik e HEgE TR AR A &
U T ) P AR S T BCE R g — B R g . Ala-
HNomaki %A BCF b e E & iy R RO 2
#% ; Kuusiaari 25 fil Rennings 25" #IA 4= ¥ %0+
SR AERBISIHKS A TSRO K,
Klitkou &/l Pyka * Y4 H 4 JE B TR A= ) 5L
FAVE B M HATF IS VLE LA 50—
KB R R T (AT AT &0 kRN
FEARIE A £ L. Rennings 25 1 W AE AR i Tl
41 2% (Standard industrial classification, SIC) 43 #7 4
W25 MV 28 B [A] 1 58 2 6 2, R L 25 11 37 1) il
HIEAENAT T k@ sz 2w .



280 0 LN ES I Y NS S 4

2024 4F 55 29 %

2.2 EYEFEFHIATLTE
VAT BT AR 2R E A T — 4t R
AR L R BT SRR PR ROR AL A=Y

MO T AR oy 7 FUE ) SD AT EN S 4R T T AL
N T RE i HE A T 5 22 A7l 1 8 2% A R &S
(% 2),

F2 EYBFEFAREMI AL

Table 2 Emerging industries in the digital bioeconomy

A 28 EVE S SN 2%l SR
Bioeconomy Digital technology Emerging industry Reference
A\l Agronomy LR 2 e N T e AV E R B [25]
Ml Forestry R AN 3T B RO [4]
£ J7 Medical S PR 20 R B AR oy T W RS BT [26]
fit FfE Health care  JEH 4 AR T IR E5 W) A= 2 [27]
W) Biology A RN A R a Y [28]
2.2.1 AHEA JC, 2021 AEIE K & 147403600 . Tt ARk 2 ek &

Bl IRt o AEWER R AN T
Rele R AEYE R4 O EE L HEHA,EH
AR IR B AR TR EHE B &
AR TN K AN =N L A -
5 2% [ 17 3% W BF 2 5] Mordor Intelligence™ 4t i,
2024 4 4 5K B0k 17 3 MB35 73142 35 0T, it #)
2030 A4 IG K B 1 00142608, 6 FNAE B B K
N 5.38%0 . AR IR E AW s x A W) F R
b B B SR T BE L AR B R A 308 0 RO
W 45 L Sk 3 1 T A el ok WT O Y 1 6 A )
I 2023 4F 3 [ Fl - T 3 FLBDRE K B 1 2384208
an, W S50 B A B R R Bl SR
BHEME AL DR E MBIk 58 %
(9 )Ry THD , AT DA A BEAE R AR . XK X S B
ok — 7 B Tk 0 78 R felT B R HE N AR AL A
FEEFAC . A & oo S 7 BRAR ol & J i e 4
BROBE 42 4 (] (Y G SRR, Tl S i 5t R
2.2.2 HERL

B E AR R Y AR AR K R R
TS 32 SR b X IS A TR Bkl & R
Xl o 56 [ 5 A N TR AE A St HE S8 47 R
ME AT 5 R B R R 0 R Ry /A
BB ERS A MENHIET T4 07K E
BEALON; HA R ST E A+ 1T 19 F — Uk
FRAK =LA &+ R . AR 3 BIS research & i I BF 5%
Bl L 2020 4F 2 Bk B A T M BL L) S 1244256

Al T B Ak S R R R G R A, 2027 4R, ek
BRI AA Bl 40042650 . TR EAS B
TR A8 B AR Ml 0 BUR SC AR TR I AR 1A A 25 %
&L MR B FATFNBIERE, B ERILTY
BRI 4 45 o
2.2.3 HSmEW

G AR T TR HEARGE LR R
A B HTTR 2 SO R IETE N B 25 S R 5 '
A PRI SRR AR T B R S . 2021 A,
Cal ZFWHE T — & R 114 F RN AN T4 Wl
i %, TR SE B T O AR AR ik B UE R B9 Sk &
I, AT AR By A A2 7 R R R R B
R A0 4 Bk AR W a3 M Y e H AT B
TR T S LAt R A AR R R | R 2 0
WEMHER TR AEROR,HBE S
AWy 2B . BT, ARl 2l 4
WU e i K o B 22 B AR B 2025 4K, B
BCAE W2 55 A W ol i ) 28 5 (K R B 1 000 42 35
TG, AR A BK 60 26 194 5T A= 7 A ik Az 4 ] iy =G
SEPL A A A TR R AR W 2 T R B
2.2.4 5T

PRI Ay S e 8 17 T 8 A 2 W 5 1Y 3R Tl =X
JZ ¥ (Polymerase chain reaction, PCR) #% AR #t #x &1
BF AR A8 B AR G, AN AN 45 A i Bk 2% RIS 2 (8 F 98 A7
oK R 7 b 1 A2 A BT TR R I SR B 1Y 4 T
W AR Z — o AN, S PRI RS A B A

=l

2o



5114

fo] — 4545« AEWRCT 20 B0 R SR AR AT 5

281

i 5 S5 2H 53 B 25, SR 2 AT 23 12 W U R I £
ARMSHEF GRS BT A A KRBT
LB EOR B B T BRI 2 W AR B R R A4
i R Y R TR A R RE > TR R Y
53 115 Wi T 37 1 5 A W 4R T, A ol B AR B M i
THALTE N

3 AMBFEFRERENX
¥ =F 257 A 6
Moll 28 3¢ B LW 2 PF ) — A E R A T

PL#R Al & 41

Err
Wi
Product
Trade and
logistics

M A
Forestry
Production
industry

Mol 2835¢

Forestry economy

T, PR
HIEER
Consumption,
recycling of
renewable
resources

77t 5 R SS B
i i Creative
designationfor
products and
service

Aol b A
A7

Forestry raw
material
production

FHEAF B EP HIEE A 20224, F R Ml
AR Ji SRy B R (MR B 77l & e B K] (2021—2025
AED ), 4 2025 4F F ARl S (R TR G
FFFE o MOl B — T A RN 2 A, EL A R
WK B R RS SRR . BT AT e skib
(KT 5 T, I B30T B AR Ml 28 9% 147 i 7t
e, LLFE o AR MO G IR B L & 2B A SRS
SEELN SR AR SR DR R R . Rl 4 T
H5 ¥ F oM A E KA YT &
BFE 2,

PR AT

Digitized resource managing ]
(.

A AT

Digitized manufacturing

( S G ]

U

3I7) Synergism

r\ >

Digitized product trading

PR
Digitized product designing

( N e
—

)

[ MolbAEYIEF 245 ( Digital forestry bioeconomy ) ]

2 MUEYHFEFHNERER
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