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Abstract: The advent of the bioeconomy era is triggers a new wave of technology and industrial revolution. Bioeconomy
has become the commanding heights that major developed countries and emerging economies try to seize. This paper analyzes
the spatiotemporal characteristics of global bioindustry development from four perspectives: biomedical industry, genetically
modified crop planting industry, bioenergy industry, and bio-based chemical industry. Then it summarizes the main
characteristics of the development of the global bioindustry, and further put forward policy recommendations for the
bottleneck problems in the development of China's bioindustry, which can guide the future development of China's
bioeconomy.
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Fig. 1 Number of biosimilar drug pipelines in countries and regions of the world in 2019.
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Table 1 Number of patents related to major bio-based chemicals

Country . . Bio-based Bio-based  Bio-based Bio-based  Bio-based Bio-based
(economy union) Bioplastic succinic acid butanol diesel glycerin isoprene rubber Total
us 106 727 46 545 20 179 6077 88 354 4 825 28 215 300 922
EU 22933 12 479 5736 1444 22 609 1 396 6 508 73 105
Australia 20 232 11 928 4 622 1262 21 390 857 5148 65 439
Canada 19 034 10 863 4244 1135 19 194 826 4 829 60 125
New Zealand 2007 1458 565 59 2380 52 503 7024
Israel 1 856 1300 624 62 1998 51 472 6 363
UK 1318 439 393 141 647 52 476 3 466
South Africa 1131 899 415 28 1434 39 305 4 251
China 183 NA 34 41 NA 8 64 330
Total 175 421 85911 36 812 10 249 158 006 8 106 46 520 521 025

Note: “NA” indicates data is missing.
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Table 2 Ranking of global biotech companies by R&D intensity in 2017 and 2019

2017 2019
Ranking Company Country R&D (€bn) RezE/)O ; nt. Company Country (F:i‘rg Rgzg/)o )' nt.
1 Vertex Pharma usS 1.01 62.5 Incyte uUsS 1.03 62.6
2 Celgene usS 4.24 39.8 Vertex Pharma uUsS 1.23 46.2
3 Bristol-Myers Squibb US 4.60 24.9 Celgene uUs 3.97 28.8
4 AstraZeneca UK 5.36 24.6 Bristol-Myers Squibb  Belgium 1.13 25.5
5 Daiichi Sankyo Japan 1.74 224 UCB UK 4.63 24.0
6 Boehringer Sohn Germany 3.11 21.0 AstraZeneca uUsS 8.46 22.9
7 Eli Lilly us 4.18 20.8 Merck Japan 1.61 21.9
8 Takeda Pharma Japan 2.73 20.1 Daiichi Sankyo Japan 1.01 20.0
9 Roche Switzerland 9.24 19.6 Eisai Switzerland 9.80 19.4
10 Allergan Ireland 2.68 194 Roche uUsS 2.27 19.3
Average 3.89 275 Average 3.51 29.1
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