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Industry value chainIndustry value chain

Source: 台灣經濟研究院
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Industry/Macro Industry/Macro -- CropsCrops
Global

Global seed market: 30B (GM:16%)
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Industry/Macro Industry/Macro -- CropsCrops
Global

81 (81/81：99%)
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Industry/Macro Industry/Macro -- CropsCrops
Global
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Industry/Macro Industry/Macro -- CropsCrops
Global

99%
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Industry/Macro Industry/Macro -- CropsCrops
Country
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Industry/Macro Industry/Macro -- CropsCrops
Country

．．Big five: 77.9M (96%)Big five: 77.9M (96%)
．．GM R&DGM R&D：：63 countries63 countries

．．90% farmers in Developing C90% farmers in Developing C

．．Developing C (15)Developing C (15)：：↑↑35% area35% area
Industrialized C (2)Industrialized C (2)：：↑↑13%13%

．．FAO recommendedFAO recommended……
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Industry/Macro Industry/Macro -- CropsCrops
Country
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Industry/Macro Industry/Macro -- CropsCrops
Crops

Commercial 
production

Reg. approval
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Industry/Macro Industry/Macro -- CropsCrops
Biotech crops boost farmer income
(input trait)

2003 US
↑yield：5.3B pounds
↓pesticide use：46.4M pounds
↑income：1.9B
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Industry/MIndustry/Miicro cro -- CropsCrops
Stock Market
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Industry/MIndustry/Miicro cro -- CropsCrops
Big companies

USPTOstockrevenues

52845016.5(21.6)11117.3B6.5BSyngenta
167411935(65)16115.5B4.9BMonsanto
2565-641.5(41)441912.8B10.8BDuPont
921417.640(47)342019.5B16.3BDow
--2027(35)22.5725.5B23.9BBayer
82171754(70)46825B23.2BBASF

rankQ

2004
%2004

(2005/8/18)
2003%20042003
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Industry/MIndustry/Miicro cro -- CropsCrops

M&A in Big companies
Only 5 Coms in corn germplasm in North America

Monsanto
Emergent Genetics (3rd cotton in US) vs D&PL
Seminis (1st vegetable & fruit in global) vs DuPont
Interstate (canola) →go into canola
NC+ Hybrids (corn & sorghum) →only 2 in Sorghum
Channel Bio Corp (corn)
Icoria → ↑RD ability
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Industry/MIndustry/Miicro cro -- CropsCrops

Syngenta (focus on output)
Advanta (one of world leading seed coms)
Golden Harvest Group (corn + Bt trait) 
Producers Hybrid (retail in US ) →go into US 

DuPont
Verdia：gene shuffling for ag and nutrition 
platform
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Industry/MIndustry/Miicro cro -- CropsCrops

Specialty crops and small business
50% Ag income came from specialty crops In 
23 US states, 
Change Reg. for specialty corps
Remove uncertainties of reg. →milestons
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Tech. Tech. -- SpeciesSpecies
Plant-made Pharmaceuticals

Prodigene：corn (trypsin, aprotinin)
Ventria Bioscience’s：rice (lactoferrin, 
lysozyme)
Planet Biotechnoloty：Plantibody for cavities
Large Scale Biology：

Tobacco (enzyme for Fabry’s disease)
Commercial yields of Interferon α2a & 2b

SemBioSys Genetics：
Apo A1 (cardiovascular drug)
Insulin
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Tech. Tech. -- SpeciesSpecies

Animal-mad Pharmaceuticals
for animal 

3 USDA-approved biotech-derived biologics and 
vaccines
2004：2.8B (total：18B)
RD：>400M /yr
2005：5.1B (estimate)

for human
Kirin Brewery + Hematech：cow (resistant to BSE)
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Tech. Tech. -- SpeciesSpecies
Biotech Plants
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Tech. Tech. -- SpeciesSpecies
Genome project

2004.8 <finished> coffee
2004.10 <finished> bovine genome seq. draft
2003.3 <began> chicken
<finish> dog (boxer)

Gene for blood-clotting disease
Genes linked to epilepsy

<under way> soybean SNP map
<under way> pig
<under way> kangaroo
<under way> honeybee
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Tech. Tech. -- SpeciesSpecies
Grass
Forest

1st complete seq. of a tree：poplar
Model system for trees
Faster-growing trees
Produce more biomass
Clean up waste sites

ex. Used 160 biotech poplars to absorb mercury from 
contaminated soil in Connecticut

Only biotech papaya trees are approved
Perennials
Pollen travels farther than other plants
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Tech. Tech. -- SpeciesSpecies
Input

Drought-tolerant wheat in Egypt (barley gene)
Drought-tolerant corn in Monsanto

Output
Soybeans with taking on trans fats in Monsanto
Healthier linseed oil in Germany (omega 3, 6)
Hypoallergenic cats in Allerca
Danger-detecting weeds in Aresa Biodetection

Medicinal
New drugs from poppies in Australia

Water buffalo cloned in china
Pet cat cloned in US
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Policy & Reg. Policy & Reg. -- SpeciesSpecies
Public opinion

N/A
GM plant > GM microbe > GM 
animal for food > GM insect >GM 
animal for other purposes

94.6% forcing to label in 
GMF

85% reg. should ensure GMF are 
safe before come to market

47% opposition to introduce GMF

36% won’t buy30% GMF is safe
27% GMF is unsafe

TWUS
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Policy & Reg. Policy & Reg. -- SpeciesSpecies
US state and Local activity
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Policy & Reg. Policy & Reg. -- SpeciesSpecies
US FDA：post-market Reg.
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Policy & Reg. Policy & Reg. -- SpeciesSpecies

Provision for long-term monitoring
Early safety review (FDA)
Bioconfinement

Ex. Trees, insect, PMPs….
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Policy & Reg. Policy & Reg. –– Species (TW)Species (TW)

Source: 台灣經濟研究院
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