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Abstract: The era of bioeconomy has ushered in a new wave of technological and industrial revolution for mankind. The
strategic deployment for the bioindustry in China has achieved remarkable results. However, there are still problems such as
unbalanced regional development in the process of bioindustry development. In order to comprehensively assess the current
situation of the competitiveness of the bioindustry in various regions of China, the assessment indicator system of the overall
competitiveness of the bioindustry is constructed from the perspective of the four sub-industries of biomedicine, bioenergy,
bioagriculture and bio-based industry. The weight of each assessment indicator is determined by the analytic hierarchy
process. According to geographical administrative division and regional economic relations, an empirical analysis of the
comprehensive competitiveness score of the bioindustry in seven regions of China is carried out. The assessment results show
that the competition of bioindustry in various regions of China presents a gradient distribution in space. In view of this,
relevant policy recommendations are put forward from four aspects: (1) implementing the strategy of rural revitalization,
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(2) implementing the strategy of regional coordinated development, (3) deepening the supply-side structural reform for the
bioindustry, and (4) establishing regional unified information collaboration network system.
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Table 1 Assessment indicator system of the competitiveness of bioindustry in various regions of China

Target layer First-level indicators

Second-level indicators

R&D capability (B,)

Demand conditions (B,)

Competitiveness of
bioindustry (A)

Factor conditions (B3)

Peer competition (B,4)

Number of SCI papers on biotechnology (C,)
Number of patents on biotechnology (C,)

Number of enterprises with R&D activities (Cs)
Number of R&D personnel (C,)

Internal expenditure of R&D funds (Cs)

Number of universities offering biotechnology (Ce)
Average life expectancy of the population (C;)
Annual electricity consumption (Cg)

Annual consumption of pesticides and fertilizers (Cg)
Number of biological species (Cyo)

GDP (Cu)

Forest coverage (Cyy)

Total employment (Cy3)

Cargo turnover (Cy4)

Number of biomedical enterprises (Cjs)

Number of bioenergy enterprises (Cg)

Number of bio-agricultural enterprises (C17)
Number of bio-based industrial enterprises (C1g)
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Table 2 Weights of assessment indicators of bioindustry competitiveness in various regions of China

Criterion layer

Indicator layer

Combination weight Weight ranking

Number of SCI papers on biotechnology (C,) 0.120 0.0450 10
Number of patents on biotechnology (C,) 0.180 0.067 5 6
R&D . Number of enterprises with R&D activities (Cs) 0.150 0.056 3 9
capability 0.375
(B) Number of R&D personnel (C,) 0.200 0.0750 5
Internal expenditure of R&D funds (Cs) 0.250 0.093 8 1
Number of universities offering biotechnology (Ce) 0.100 0.037 5 14
B e Average life expectancy of the population (C;) 0.444 0.083 6 3
conditions 0.188 Annual electricity consumption (Cg) 0.222 0.0418 12
(B2) Annual consumption of pesticides and fertilizers (Cg)  0.333 0.062 7 7
Number of biological species (Cyq) 0.293 0.091 8 2
P GDP (Cyy) 0.200 0.062 6 8
conditions 0.313 Forest coverage (Ci,) 0.240 0.075 1 4
(Bs) Total employment (Cis) 0.133 0.0417 13
Cargo turnover (Cyy) 0.133 0.0417 13
Number of biomedical enterprises (Cys) 0.353 0.044 1 11
Peer Number of bioenergy enterprises (C1s) 0.176 0.022 0 16
competition  0.125 . ) .
(Bs) Number of bio-agricultural enterprises (C17) 0.294 0.036 8 15
Number of bio-based industrial enterprises (Cyg) 0.176 0.022 0 16
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Fig. 1 Assessment result of the competitiveness of the bioindustry in seven regions of China (GS(2020)4358).

HE— 2R T S X — G dE bR s A 452
Kl 2 m. BRI BB, —PAEhRs
S 7[R A AE 3 58022 Sk i e B O A 3 e
K= BRI =M XAERH W R BE T
POl SR L A B F AR L B R 52 4
RBLEEFEAR L AYHER B4 T RIS, X263t IX Y
fili A= 0} 22 W FE KPR AR W BRI K BE D iR
FE 77 A BT o o S LA, B BRI A= W 7
T S AR ) AR AR, R T
K JE KA F 7l SR BOR B RLAF, HAEMIHOR
BB L, AR EE RS, AR TEY™
b RAETE I AE ORGSR T, mPEAL . PR A
VU X AE A R AR B 58 4 ) BOR Rl X B A7
BORZEHR

3 EREHBEREN

ARSCNEY B2y . Aol . AP RETR AN AL
Py Tl Al e Je A e AR T A b 2R S 5
MR AR AR AR, A K o 3 [ H R
7 RETFHIX AW L5 G 5a S AT T S5k

http://journals.im.ac.cn/cjbcn

Bro SRRM, FlE AW A7 e 5™ = 00 DX
KA, S ARFRUT IR o oA Bl 25 X
AP TE A T BURA EE, FRIE PR X A= 1
W ZR G IS, WEAR EEBRK =t
D> B = A b D> 50 = A b D> v AR 3t X > A b
DX > P g 4t DX > PG b X4 5 4 T HE 23 Al A H
M X — BRI DR R0 i X G DX A2
ZUTIEA . BHIPSC ) . M TSRAF I RAE 27l
R R G TR AL, BT, FRIE L
NILA A BEEGE T LE )l X S

(1) St & PRSI, TE 2 4 A 7l
RIEWRE. VSRS S o, A4
WrRRt . LR WE 2477 B SR R AR T A bk
BRI, A DCRAR T Z 5 B, A X
Pt 5 R A= AR R b

(2) St DX I P ] R A, R 9 I
DX A=l e R A SCRp A, R B SRR IX
PR R BCROE AL, e 7 R IR Z
8] A 52 A 19 D L A J sl A 1 Ml 3 A
Mz praidse, H oA e A A -1 )



FHE SRESXEENFIZSDITENRTIESHT 2223

NA1.0

«

NAS.0 8.7 16.0

B
{r
L
——
NA 4.5 7.8 11.0
D

NA3.0

B2 HE7AXREEDFL—-REFRZTFNENER (FES: GS(2020)4358 5)
Fig. 2 Assessment result of the first-level indicator competitiveness of the bioindustry in seven regions of China
(GS(2020)4358). (A) Technology and R&D capabilities. (B) Demand conditions. (C) Factor conditions. (D) Peer competition.
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