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NILDIANITBIMITUATAITINYATUUIENUTES9R #3 FAO (Food and Agriculture
Organization of United Nations) lassyainumaneninee veamalulag@inmainimadanasnis

Uszgnaldauiuansnsiunuilerudnyives UN-CBD (United Nations Convention on Biological

Aaaa |

Diversity) 31 “n1sUszendidamaluladlag Anwdildluszuudsine dddin (1%3neg) vie
winsginsdnulaseadildldduinin eadoviodsuntas-udly ndasud venseuiums
Wl uiianzianzas” (Any technological application that uses biological systems, living
organisms or derivatives thereof, to make or modify products or processes for specific use.)
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luvanedld fegrnianvsedieundiis lawn n1sdawdas nseUsuldeu DNA wazmaiaiug
AMINTIN N1SIIzasaLiiewde (Tissue Culture) nssaulnslywanaivesie (Protoplast Fusion)
nsiseUfisenead (Cell Catalysis) teulwdnagy (Immobilized Enzyme) Wugiminssuidalusiu

(Protein Engineering) 1ufy ﬁﬂgﬂ‘ﬁ 1.1
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JUT 1.1 mamneguasuIunveamalulagdinn

DNA

Qﬂipulation

fi1n: Firdous Ansari, 2012. Biotechnology: Process and Application L181laa1n
https://www.slideshare.net/FIRDOUS88/biotechnology-process-and-
application?qid=1f1a04c8-929c-4ala-9d5f-3d59d%e14alf&v=8&b=&from search=10

Ansumalulaginminen1sInERIUIBINEATIININ (Agricultural Biotechnology; Agro-
Biotech) Tuaumaneegediey Ao nstdinalulagyininluaiudunisinens AseuAguILAIY
n1sHAUILarUTUU TSy LaedSn1simisifsuiioiouazload iy n1sfnuasdy v3anis
Ussgndldimaluladyinmdus Mneides wu manisiieailoeiiaveny viaasisnugiylm

Y P A o o e %% ] A& oA @ t% ¥ oA 1%
nsAnudsguieimuiusiyliiumuselsailufngity Msiaunaliliant viednenyl

£ o= v & aa - | o § ¥ a o A
g1y WWudy Fanalulagiinmiiienisinens Hrevinliinnisusulseiugiglanainvane
aa o ' a 2 A Y o e § v ] v S o a v X
1R dn1sangegeulasuyanlaiieasisiuivliaunsonmusisannzwindeunidsuwdadlanzy

Hreglvlanananiindy sunsslunisveersoimuaeiugilvie 8ndae

C U IQ anfuninddumetigguwvispasnsaliminedy 2


https://www.slideshare.net/FIRDOUS88/biotechnology-process-and-application?qid=1f1a04c8-929c-4a1a-9d5f-3d59d9e14a1f&v=&b=&from_search=10
https://www.slideshare.net/FIRDOUS88/biotechnology-process-and-application?qid=1f1a04c8-929c-4a1a-9d5f-3d59d9e14a1f&v=&b=&from_search=10

/P enuatuauysaimsiensiunlbunaluladuazgramnisy
PPl CENTER

gramnsIsIMIneAsuazmalulagdinm

1.1.2 pMswisgramnssumsineasuasmalulagdinm

nsfimeluladtin ansnsoluldsslesdldvanuans uazasounguiden wiouium
gogluifouyngaamnssuiiieates Jslideudrinfensimunviaviedssianinedaves
weluladThnin wenaini msszydwnu Yssim vdesdafiuueu oradunsdaunedimums
vounaluladfinmluav viesua1eq wardadunsinsevreuiwanisidmaluladfanw Tl
$1tnlunsuay wislawignguilldssy udedewliuvinty 3 sezdailvesdanuifionmun
arimmthdumaluladfiom Wsunanssnuidean liasnsovensveualuldnidlnadsty
8nee agnalsfinu nsviusandeya wuiiinseunuimianineg lunmsdaussinmmalulagdinn

mudnvaznsldmelulad 1adu 4 nquwseuszuan (http//www.thaibiotech.info, 2017) lduA

1. nsanuUas Aausaiugnssy niewuglaIngsy (Genetically Modified Organisms:
GMOs)

2. msiaauda (Cloning)

3. mawgiasaileide (Tissue culture)

4. anefunALOWe (DNA fingerprint)
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wAdaywn) 1udu
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v _>
C U I‘: anfuninddumetigguwvispasnsaliminedy 3


http://www.thaibiotech.info/

/ enuatuauysaimsiensiunlbunaluladuazgramnisy
[ P IDE
PPl CENTER

gramnsIsIMIneAsuazmalulagdinm

o 1Y) a a
M99 1.1 ﬂ'lﬂﬂﬂisanqmaﬂwﬂﬁumuﬂﬂﬂﬁuvnsuﬂi‘dgﬂﬁl (ISIC-BOT) Rev.4
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A011210 N5UgNTIAN
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A012000 n1sUgnYEusu
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A012200 msugnlinaiflesfounasieiou
A012210 nsugndulesa
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A012230 nsuanaile
A012240 N5UgnLLaing
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fin: fAUUAIRN ISIC REV. 4 n3zmsegmansngsy L1idslsann
https://www.bot.or.th/Thai/Statistics/DataManagementSystem/ReportDoc/DataSetFIFM/Sta
ndardCodel.ib/ISIC-
BOT%20Code%20Rev9%62049%20add%20mark%20SME_551225(%E0%B9%80%E0%B8%9C%E
0%B8%A2%E0%B9%81%E0%B8%IE%E0%BEUA3%EN%BI%88).xls
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(1) walulag@inmferiunisunnduazaisnsasgy (Medical Biotechnology) (2) walulagdanmn
DIMTUAZATUNITNBATUIBLNBATTININ (Agricultural Biotechnology) (3) alulad@ininaiu
NINYINTTININ WaSIUUAZEIWINGDU (Environmental Biotechnology) tay (4) walulagyinin

Lﬁ&’;ﬁuqma’mmiu (Industrial Bio-technology)' ﬁﬂgﬂﬁ 1.2

a
JUN 1.2 Mavssgnamalulagdanw

Diagnostics
Therapeutics
Vaccines

Plant agrltulture
farms
Food processing

* Preventing
environmental
problems * Energy production
* New materials

fisn: Faudadann Deepak Bajantri, 2016, Application of biotechnology, 1gidlaain

https://www.slideshare.net/DeepakBajantri/application-of-biotechnology
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Usglontiinirannns annsaunsnduuasfidiusunduedotsauiifilsstugramnssusiieg lu
nvislegumudausiduh nanai aunseisisuateth dagiudafanmsvensidenviouiund
wangogvesgaamnssumaluladinin narelugrainnssunguuanvsengueay (Sector and
Sub-sector or Segment) #dnununeaulusae deldindugnamnssuimdugiuaiing
(knowledge-based industry) GU"JEJLﬁmmu@qﬁmmﬂﬁﬁmmmmuﬂma fnszuiunsimundegen
anusdoiles uazidunildlugnamnssuddgyitinansemuuaziduuuilduvesnsiinsyuy

wseveledlonstinnndAydvsvouan

1 ) o s a4 o . . ! N ¢
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1950s-1960s

2000s and beyond

fi1n: Fidel Gabler. 2014, Biotechnology. 1infisl@iann http://slideplayer.com/slide/2465463/

walulagFinmaiariainiunadiiy Ao n15udn (Fermentation) @saiulnalalu
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1980) vSunddgyveunaluladdininideunadfe Ae Fl¥Indaulasiugnssy wie
Genetically Modified Organisms (GMOs) Wuiluganiinisldimadiaiugianssusudn ludnwee
YFuasueioizdalasiasnamuiugnssy (Genetically Engineered Organisms) Mlantau Ag LA

nszuaiaNsatiuayy uazrafuTunsauty doantuingyisganes a.A. 1990 naAlulagdining
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UziWeInA GMOs nyAnuUasiugnssu sevyiaulils (Enviropig) Ngnanuuasiugnssulvinga
WeoavleSaroaninunfdeagyilvianunsaihyanyluasiledunidvsedenenlausunauniu duwa

Tnunsnsusendaaladangls 1udu

1.2 MwTuaganUMIeivegRa MmN IINMIInERsLasmAlulagdinn
1.2.1 uwnliiresn1isgramnsINssaulan

Tud 2558 foilulin 20 HwdnmEn1sATande Tnagasudulusn (w.a. 2539)

[ ' '
A ] 6\ <2

Fadliumzugnialansid 1.7 duienans (n3e 4.3 aruteinesd) Feladnisvergiuiinizugn

dutuderlomnuimasn aunsedsdalal 20 (n.e.2558) wuin duinsugnitndanmeui
Tan 179.7 &wanas (vie 444 rueired) Andudadiufiududs 100 wihandusn il
%amwﬁgﬂaﬂﬁﬁuﬁiumimwﬂgmamﬁu 1,964.6 81U18nA15 (W30 4,854.6 A1ULBLABS) D1INATD
I§ifinganmdunisuszgndmaluladdrnimiiensinunsiniaiiigaluuseiieansves

WneRsnssuase T

< & d & S 1 <
A3197 1.2 fuiwnzugnitvBanniidlan dausid 2539-2558 (Wisuiflsumieduisnmsuay

G 0))
3 L@nNM3 (Hectare) LoLAD3 (Acre)
@) (@)
2539 1.7 43
2540 11.0 275
2541 27.8 69.5
2542 39.9 98.6
2543 42.2 109.2
2544 52.6 130.0
2545 58.7 145.0
2546 67.7 167.2
2547 81.0 200.0
2548 90.0 222.0
2549 102.0 250.0
2550 114.3 282.0
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3 L@ne3 (Hectare) 1oLAas (Acre)
@) (@)
2551 125.0 308.8
2552 134.0 335.0
2553 148.0 365.0
2554 160.0 395.0
2555 170.3 420.8
2556 175.2 433.2
2557 181.5 448.0
2558 179.7 444.0
334 1,964.6 4,854.6

e 1enans (Hectare) Wunhe Tavasiiudl fiufl 1 enansivniuiiud 2.5 lewes (Acre) wie
ﬁuﬁmmm 10,000 @1919LURAT

#i117: Clive James. 2015. Pocket K No. 16: Biotech Crop Highlights in 2015, 20th Anniversary
(1996 to 2015) of the Global Commercialization of Biotech Crops and Biotech Crop
Highlights in 2015. ISAAA Brief No. 51. ISAAA: Ithaca, NY. 1i1dslaain
https://www.google.co.th/url?sa=t&rct=j&qg=&esrc=s&source=web&cd=2&cad=rja&uact=8&v
ed=0ahUKEwiR9tbSybrVAhUDQA48KHfV/rCaEQFgguMAE&url=https%3A%2F%2Fwww.isaaa.org
%2Fresources%2Fpublications%2Fpocketk%2Ffoldable%2FPocket%2520K16%2520(English)
pdf&usg=AFOJCNGF L dKeBWhgtRvJ5- nB8pYSROCe

uenanfidlerUIsuifisuiiufimggnaunguuszing wuin nguuszimamdeimu
(Developing Countries) ﬁﬁuﬁ'waﬂqﬂﬁmmmaﬂmL%’Jn'jﬂﬂejuﬂssmﬁqmammm (Industrial
Countries) Wiuldnduavadffiseyin Sruaunsasnsfionzdgnitedanmiislan duszanm 18
duse Ty 28 Yszena dvlusrunuiddwlngdunuasnssedn finsnenssin uaggiue
g1n9U Faordveglu 20 Uszimaveanguussinaiidaian Iﬂaﬁmﬂ%ﬁuﬁmwﬂgmwﬁu

Useunad 97.1 a1uenans viseanduuinnii Seuaz 54 Yosiummzgnialan
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fi17: fuUadnn Clive James. 2015, Pocket K No. 16: Biotech Crop Highlights in 2015, 20th

Anniversary (1996 to 2015) of the Global Commercialization of Biotech Crops and Biotech

Crop Highlights in 2015. ISAAA Brief No. 51. ISAAA: Ithaca, NY. 1t1iiglaann
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%2Fresources%2Fpublications%2Fpocketk%2Ffoldable%2FPocket%2520K16%2520(English)
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Uszimnaus@a dnsveneiiuinzdgniisduaangalulan (WnTwan 42.2 auenaisiul 2557

v 44.2 drenenslud 2558 viseAmduiuidiuiinyszanad 2 a1uenais)

a
M139N 1.3 Ysoina

fistwuimzugnitedanm ¥ 2557-2558 (mireiuduienms)
Rank Country 2557 2558
1 USA 73.1 70.9
2 Brazil 42.2 4a4.2
3 Argentina 24.3 24.5
a4 India 11.6 11.6
5 Canada 11.6 11.0
6 China 3.9 3.7
7 Paraguay 3.9 3.6
8 Pakistan 2.9 2.9
9 South Africa 2.7 2.3
10 Uruguay 1.6 1.4
11 Bolivia 1.0 1.1
12 Philippines 0.8 0.7
13 Australia 0.5 0.7
14 Burkina Faso 0.5 0.4
15 Myanmar 0.3 0.3
16 Mexico 0.2 0.1
17 Spain 0.1 0.1
18 Colombia 0.1 0.1
19 Sudan 0.1 0.1
20 Honduras <0.1 <0.1
21 Chile <0.1 <0.1
22 Portugal <0.1 <0.1
23 Vietnam <0.1 <0.1
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Rank Country 2557 2558
24 Czech Republic <0.1 <0.1
25 Slovakia <0.1 <0.1
26 Costa Rica <0.1 <0.1
27 Bangladesh <0.1 <0.1
28 Romania <0.1 <0.1

Total 181.5 179.7

#i117: Clive James. 2015, Pocket K No. 16: Biotech Crop Highlights in 2015, 20th Anniversary
(1996 to 2015) of the Global Commercialization of Biotech Crops and Biotech Crop
Highlights in 2015. ISAAA Brief No. 51. ISAAA: Ithaca, NY. 1i1dslaain
https://www.google.co.th/url?sa=t&rct=j&qg=&esrc=s&source=web&cd=2&cad=rja&uact=8&v
ed=0ahUKEwiR9tbSybrVAhUDOA48KHVrCaEOFgguMAE&url=https%3A%2F%2Fwww.isaaa.org
%2Fresources%2Fpublications%2Fpocketk%2Ffoldable%2FPocket%2520K16%2520(English)
pdf&usg=AFQJCNGF_LdKeBWhgtRvJ5- nB8pY5ROCe
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fi1n: Clive James. 2015. Pocket K No. 16: Biotech Crop Highlights in 2015, 20th Anniversary
(1996 to 2015) of the Global Commercialization of Biotech Crops and Biotech Crop
Highlights in 2015. ISAAA Brief No. 51. ISAAA: Ithaca, NY. 1i1dslaain
https://www.google.co.th/url?sa=t&rct=j&qg=&esrc=s&source=web&cd=2&cad=rja&uact=8&v
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%2Fresources%2Fpublications%2Fpocketk%2Ffoldable%2FPocket%2520K16%2520(English)
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fan: dinanuAsygiagnamngsy (OFFICE OF INDUSTRIAL ECONOMICS), 2560, 10
gnaminssutiming nalnduirdeulasygiaiioounan (New Engine of Growth), linfisldan

www.oie.go.th/sites/default/files/attachments/publications/newengineofgrowth.pdf

77
v

viail Uszinalnednnsdadinuenisiamiiasugiagiudanim (Goals of Bioeconomy
Development) tdun1svirsuves d1dnauamuznssunIsiauInIsiasegiawasdaauLiaIf
(National Economic and Social Development Board: NESDB) Saufiugugiusifinssunay
wAluladTin1mLews (National Center for Genetic Engineering and Biotechnology:BIOTEC)
waganuiRIuINemansiazinaluladuiswid (@me.) (National Science and Technology
Development Agency: NSTDA) wazAnunITILERuAT 2547 G?fqﬁwmmazmmﬁﬂﬁ’@iu
sruznsouLLIsuleTy enszdunswamngsiagiuTann naenaunsasmuideiamndy
waluladFinmlasiniuandedudimnenisiauis Tuszesfinds 4299 25472554 T
Usznaume 6 LWmanedidgy lawa (1) nsasiiasiaungsiatinimiialug (Emergence and
Development of New Bio-Business) (2) inalulag@inindnasuuszimalnelugiugasilan
(Biotechnology Promotes Thailand as Kitchen of the World) (3) Useinelnglugiusyusugunin
LLazﬂuéﬂa’qumﬁ‘éﬁuauaL%EJ (Thailand Represents Healthy Community and Healthcare
Center of Asia) (4) namaluladTanwuszendldiiooyinvanimuinden uagairanday
dze1m (Utilization of Biotechnology to Conserve the Environment and to Produce Clean Energy)

o w 1Y

(5) welulaginnlugrusadedidgyaunaniasygianesiies (Biotechnology asthe Key Factor
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for Self-Sufficient Economy) &g (6) N3HAILITEUUNITNINTULWENLRAAIN (Development of

Qualified Human Resource System)

U 1.7 Whmangnaimuameluladfinmueslngssesiivile 920l 2547-2554

Government Policy

c

% 1. Competitiveness 2. Povertyand 3. Social Capital 4. Sustainable

> Income Distribution Development Development

Economic Social/ Environment
1. New business | 2. Worldkitchen | 3.Healthcenter = 4. Envi/clean 5. Self sufficient | 6. Human
investment energy economy resource

v

™ development

8 “More than 100 “Export value 1.2 “Healthy society/ “Envi. Care/ Energy “Biodiversity
companies” billion B” Asian health center” | security” conservation & “5,000 professional

valued added” researchers”

R&D, Technology Acquisition, Knowledge Stock, Technology Transfer, ...

Genome DNA chip Bioinformatics
Proteomics Genetic Engineering
DNA Technology Nano biotechnology

Technology
Condition

Infrastructure HR and Education Ethical, Legal, Social Implications (ELSI)
Entrepreneurial 5,000 professional - IPR - bicethics
Environment eg researchers - access to benefit sharing - public concemn

Biopark - biosafety

Supporting
Condition

fi1n: Pichet Itkor. 2009. Overview of Biotechnology in Thailand, Fourth Asian Conference
on Biotechnology and Development February 12-13, 2009, Kathmandu, Nepal.
(ris.org.in/oldwebsite31Dec-10/asianbio09 _pichet.pdf) LU1dalaan

https://www.google.co.th/url?sa=t&rct=j&qg=&esrc=s&source=web&cd=1&cad=rja&uact=8&v

ed=0ahUKEwj | ZubrVAhUHNo8KHfZECpdOFgewMAA&url=http%3A%2F%2Fris.org.in%2Fol

dwebsite31Dec-
10%2Fasianbio09 _pichet.pdf&usg=AFQJCNGYg3GOrHgbpuHa3hT3HBLbOrHOJAw

Mags nadnsnimangusnideanisliinisasnegsialvide Nefudanin (New Bio-
Business) WU flawsv 2547 [uduinUseinalnenss s auiwardaasuiansidunusineaiiles
UENAMNTTUTRINMBENFBLTRY 8111 11ATNITALASUNITAIMUAIUNATULABTININ AI8ns

afuayunnsase Biotechnology Park Udawn dinnstiansuselevin8msideuasiinu wegdla
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Emergence and

Goal No.1 “New Bio-Business” I

o new bio- business

Foreign policy venture capital Siﬂrzshb:\fﬁjtrggg &8
in expanding for pjo-business 4 ae W
market to ‘_3 with large companies m
neighboring J == s
countries !w""‘ 3
o Set up =T W
B P provincial Fortify bio- new blotechpology
S i biotechnology ~ business in companies
S Investment parks service sector
Biotechnology ~from abroad

Park a 20 modern A=
y biotech.
’.1 S i Bio-technolo Investment in
= EE:§ : companies = R&D reaches

Tax incentives

Government and other

companies listed
on the Stock

partnership with Exchange of

over 5 billion
Baht in value

measures to privileges neighborin i

~ promote countgx;'ies i t?io- Thailand 200% increase

investment in y business in biotech-

bio-technology ~ A related patents
e ~ ’ . .
2004 2005 2006 2007 2008 2009

fi117: Pichet Itkor. 2009. Overview of Biotechnology in Thailand, Fourth Asian Conference

on Biotechnology and Development February 12-13, 2009, Kathmandu, Nepal.
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ﬁm: AALUasaN Sakarindr Bhumiratana. 2016. Bio economy in the context of Thailand,
Thai-German Bioeconomy Conference: Cooperation Opportunities for a Sustainable
Bioeconomy, January 28,2016, Bangkok, Thailand t018slsiann
https://www.goosle.co.th/url?sa=t&rct=j&g=&esrc=s&source=web&cd=1&cad=rja&uact=8&v
ed=0ahUKEwijzZ 7l xbrVAhXDL48KHci5SAhwOFggoMAA&url=http%3A%2F%2Fwww.biotec.or.t
h%2FBioeconomy2016%2Fimages%2Fdocument%2F1%2520Assoc.Prof.Dr.Sakarindr%2520B
humiratana.pdf&usg=AFQJCNF5B9EW(jwaOl-xoFF3zl0UQZhsJO
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wWanuei 1: Wmukazaieganadadinminilviiniu

d 1 - L .
wWanuwi 2: malulagdinmauaiulilneduasalan (Kitchen of the World)

< ¢ 1 o v 1l
wWananen 3: nedugudnanuisalemumsguaguainuazguvuguanizanuiuegin

P 'Y 9/ [y ™~ [y o [y
wWananen 4: nsldwalulagdimwasrasslondlumseyindduwindouuazainimdinuazenn

d o o e a
wWanuwi 5: walulagdinmdutidevdnlumsimunasegianeifies

d L L (eid
wWvanei 6: NMsmuTEUUNINeInsUYRENAMA W
—‘yay-:'ir-'- N (3 o)== =g ) may |
etz Ndes (W.F. 2555-2564)
1.LNWATATIULAZIMNS ; Towmaluladfinniianudidunasnisasiennulatuseudandsdu
rala % aa - %) & o
z.qtm'muasm*nmﬂuaqwﬂ : Tdnelulag@inmieainianausdupenuguan

3.geamnssunsunde : ldineluladdnmiiendndasivagnszuiunmdauuudilsiuavasen

A4 W8UTn N : 1waluladdinmiiieausiuAIRIUNE Y

#i117: fAulann Sakarindr Bhumiratana. 2016. Bio economy in the context of Thailand,
Thai-German Bioeconomy Conference: Cooperation Opportunities for a Sustainable
Bioeconomy, January 28,2016, Bangkok, Thailand Wnfalaann

https://www.google.co.th/url?sa=t&rct=j&qg=&esrc=s&source=web&cd=18&cad=rja&uact=8&v

ed=0ahUKEwijzZ7| xbrVAhXDL48KHci5AhwOFggoMAA&url=http%3A%2F%2Fwww.biotec.or.t

h%2FBioeconomy2016%2Fimages%2Fdocument%2F1%2520Assoc.Prof.Dr.Sakarindr%25208

humiratana.pdf&usg=AFQJCNF5BIEW(jwaOl-xoFF3zl0UQZhsJO
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saUszmeld 35lud 2557 Uszimalnethidrfiedanmnaduvd es wagihoanansy Wuyarsu
582 dumioayansy luvaisiigasmu wSoussem/uismirumi (Multinational Company: MNCs)
vanowisnsdinumenguseiies (widslidugning) tevesygyinimizuan wu Uit wou
guln (Usginelng) $1f0 wereuseuazyooygwimziusiviinmlulng @wsdisanduu
nsndnluszezenliduianis) lngaaniviminiinsfiansanuazesnnguaneiisafuainy
Uaoadenadanin (The Biosafety Act) unagidunguunewdniléifunuimaneuusulsiing
wzUgnitedaninle wiefansunsieiesesygindndiwdaiuginlnedinin viethalnadne

W A o v PN Y] a a < v
wiaiugnIsy et ldneaeufeatunsiinaniiziseunszan (Greenhouse Effect) tlusiu

1.2.3 MNTINTBATIVNTTUANSINEATUWaTINATULAET W

agunmsan wuii gaamnssumaluladdinim wazmaluladinmifionisinuns il
mnudflaziunumdenInseduATegia N5y Msadafansadiyln vieusinseisns
Anes Startup wagnguiusznaunssulul wiinlud 2559 fiuan gramnssudiinudusau
a¢ wazaaanldreudnaein mszsazildsuavaulelunsamu uagldfunsindusuain
fnganstodsszaulanindufans videnguenamnssuitiuinnssugsiian Aadusdu 1-5 udfnuin
a1 warUiinalngsuiivesgnainnssumaluladinmienisinunslunnniniarland
fouas agslsfiniu Wniimsgivanedelideyalulufianiafoaduiinievdnisidends
Usgsmunsuavesansy (U wa. 2559) aonunsaitaz ATy (GAIN Report, 2016)

| @ ' 1Y)
JUN 1.11 gilunumddgvienguimnendnlugaanvnssuinunsuasinalulagdainw

Large
Enterprises
(LEs)

un: anszdfgvesnsevuluuensimumalulad@inmuesussinelng (w.e.2555-2564),
2560, F1UNUANEATIUNNTULEVIEINGAENTINALLLAT LATUIRNTSUWIYIRA (@Inu.) Wdela

10 www.sti.or.th
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wrgnamnIsIguTanm dnadulaveiesreutiegs idluianisndunisndn uagnguuinig
uaziinauUssleviifivannvans Wu nsandunu nsfdnveudeeiussdving uaznisanfine
vieannezdounsvan \uiu ey msfivssmdlnedidmnemaluladinmideimuiasusia
g1udnm (Goals of Bio Economy Development) aghisiariesnduunszosiinis doudd 2548-

2554 unseistagiuiitednegluszesiiaes aaunl 2555-2564 Aasvioulmiiuin nmsiuved

anamnssumalulag@inimiionisinunsvedive Saduldluiiamsuanls lnedesends (1) nqu

e>2p

funum visengudmunevdn ¢ ngu NllunumdAylunsiamgnanssuaudvane s ssey
fiaoe laun guvuvissdiu (Community) IamAavuinnalauazauinges (Small and Medium
Enterprises: SMEs) Aan1suuinlug) (Large Enterprises: LEs) Wagd1u3dsuayiaiul (Research and

Innovation Community) ka8 (2) MSARUANINTIA/NSUTENUNAaNSNIUTEANS AN Feazyinli

aa1unssumaluladdanmifionisineasvedlneaiuisaussanadniamudivuneg e
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Mainstream Establish a biotech Establish publicand  Increase national research

ap biotechnology inte fund private joint budgets for biotechnology
Financial )
local development research fund through Thailand Research
Resources . X
planning Organizations Network
(TROM)
YL
Increase biotechnology  Link with universities ~ Exchange research Increase/ further groom
(] [ Human advocates, expertsand  and research institutes professionals research professionals,

Resources

060 |

0. Target Groups

leaders to promote

between public and

develop their career paths

lecally viable private sector and train professional
technology research managers
Create mechanism for Set up regional bio- Clarity national Establish research
community parks in strategic biatechnology- institutes for basic

participation through
the 4-P Public-Private-
People Partnerships

locations

related policies

such as GMO

biclogy and related

sciences

Community ‘ SMEs

w1 anszdfgvesnsevulyuensimumalulagtinmuesusewmelng (W.a.2555-2564),

Large Businesses

R&D Community

2560, 1N UAMLNTIUNSULEUNIEINGFIERNTINALLLAT WAL U IRNTTUWAITR (BINU.). WNDala

.or.th
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(Agricultural and Biotechnology)

2.1 dnennvesgraminIsuAsinuATHasmAlulagdInw

Tunisdasgvanulailseudwdstuluseauyssina drulngdouldnisussend

Diamond Model @84 Michael E. Porter (1990) &slatausuifnnisasiannulausauidawyau

Tneasaunantdadeiineitesiuauaieg wazdtaustadsimunanulaiuieuluseduussine

W 4 Jadeundn loun

1. Uademrunisuan (Factor Condition) vu188a WauluNLanI@NINAILAUINITWUITU

AUNITHANTDIUTZINA 9191 ANUMNIZANTDIRIWNRUINF VDIV TENATUAIUNITHER
ninensuywdnsansuilie wazlassadieiiugiuiag Adndudanisudedulu
& v Y] Y YY) & o = o o v ao & a
gnamnssy Wudu lnedeuad Jadeauilidseuaiioudadeindindndunasiina
v Y & = Y Ao w vy v a | Y v A

agvoulviiudsnnulaissundAglunisudsdunuingiu dalvaidnenimaiuiias
AATILALALRATANINAMUNTDUVDINTNEINTAIUANE) VosUTEIMALTURIUSI LAY
ANINVBINTNEIN TN ATYHIee)

Uadunumnusian1snien1snatn (Demand Condition) vanefis 535u¥1AU8IAY
AOINTAUAIMITBUINISIUTEAUUTENA YTRAN YL VBINAIAKTEVTO5TTUYIRVBIAIY
Aean1sauAmTaUINSluldarUTEIMATLY AuInYeInain uazsULuuMsiiulanves
AURpIn1suIenatnUseinatug Wudu dnenimdudsdudnsudaded iy
BaTzviauneNvestafesiunaInvesseing unsSinulazaunmaTe Tu
UseLAudiineades

v d o | o . .
Uadeineniugramnssuseiiley/atuayu (Related and Supporting Industries) tTu
Uadeiimsieiuazazviouliidwiiutianisiieg (Existing) wsev1ame (Lacking) vas
anamnssuludiuduin (Upstream) wagdiuuanein (Downstream) Miedasiu
o a a ¢ o Y A ) « |

gaannssuranidlunsinges Ineduanulaseudaiisuiuussiedu wu
WATIZAINANENIMUAZAIUATUINDTVOINSTBgveIgRamMnTsuiudnnateions
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gﬂﬁ 2.3 Roadmap mywmuUseinAlneidng Advanced Bio-Based Industry

Value i

Neutraceuticals
Bio-based Medicines
Specialty Chemicals
Bio-based Plastics

Basic Food Industries

Basic Petrochemicals

Bio-Fuels

Volume

» Agricultural Products

Fragmented =3P |ntegrated Value Chain
1 furiidied Thailand 4.0 Tuwaduindeug Anutuag D903 wasdsdu, 2559, Wddaan
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ed=0ahUKEwjUtMD1vL VAhVIu7wKHatkCpdQFgerMAE&url=http%3A%2F%2Fplanning2.mju.
ac.th%2Fgoverment%2F20111119104835 planning%2FDoc _25591128110914 828816.pdf&
usg=AFQJCNEO1AUGP10r0Y3j349wcDa%t7ULwQO

Ul 2.4 viadldnmurniieEnsEAy Bio-Based Industry § Consumer Value Chain el 5 9

Consumer Industries
Value »Pharmaceuticals
Phama

(Bio-)Chemical Industries | "
» Adhesive
& SME " B
Liert-Leucine ~ Dermatolog_* Cosmetics
£ Active
Feedstock- 5 e o
i ¥ Rubber
Industries | , R L -
» PN » Plastics »
, Polyester
Agri- & Silvi- | ga  lsoprene 7
culture 1,4-Butandiol PLA
Starch .
of . Succinate . i
Com JFalyAdds o Lactic Acid -
% of Ethanol
Oil Palm . Syngas v E ’>;|“(.H,
Plant- 238D
Seed ¢ Biomass

sLignocellulose
- | Value-Chain |

© 2012 Society of Chemical Industry and John Wiley & Sons, Ltd | Biofuels, Bioprod. Bioref. 6:240-245 (2012); DOI: 10.1002/bbb
' '
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ed=0ahUKEwjUtMD1vL VAhVIu7wKHatkCpdOFgerMAE&url=http%3A%2F%2Fplanning2.mju.
ac.th%2Fgoverment%2F20111119104835 planning%2FDoc _25591128110914 828816.pdf&
usg=AFQJCNEO1AUGP10r0Y3j349wcDa%t7ULwO
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Innovation Driven Enterprise (IDE Center)
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Fian: Gujarat State Biotechnology Mission: GSBTM.2017. Department of Science and
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Fian: Gujarat: The growth engine of India.2009. Department of Science and Technology,
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