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1. Bio-based Economy

“Bio-based Economy” AaMsimuLATYgRaLuudiduyaiunslduantn/iayinnnaaiieainnisinens
Junanunumsldnandn/iaeiaquaaisanindiulinsdeuvsanaada (Plants not Petroleum)

Bio-Based - “Plant-Based” P “Petroleum-Based”

Economy
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T E
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734l Bio-based Economy gatiuieans (1) duadunslinandamanisinunslusuluaig (promoting new
uses for agricultural commodities) iiea1syaiiial (2) taduai1suszanBaimmanisaanuazfnon1wyes
AALNYAINTTU (increasing productivity and scope of the agricultural sector) uag (3) ﬁaéf&qmmmim
Tnale fdsrtos wazvenelonalunsdneny (generating new industries and occupational opportunities)

2. Bio-based Products

N3ENTINEATANSET (USDA) led1inmanudnin “Bio-based Products” \Ju wandmusinaluBawdivduas
2nEMNIsUNdWUTENEUNMAANTEUNELANI91NNY (plants) JaaN19NsinEAsia1ssanaunula
(renewable agricultural materials) 81358UN3I533UBIRIINUREIUT (aquatic biomass) wazdaaUld

(forestry materials) Mtdunadonununisidaiutsznounuilaunanirtunieneada (petroleum

derived products) #tlinsaunauauA1amns (food) 0w3dnT (feed) uasnasnuamas (fuel) wazlild
MNEfwNaNaANINNN1TARLUaUgNTIN M3l Fudn Bio-based anunsauuseanaulssinnnsldny

(functional area) A%l
® 117 (Adhesives) ° awwa’a?{u (Lubricants and functional

o Japneasiauarianmaulndn (Construction fluids)

materials and composites) wanain (Plastics)

o Fuly nszany wazusIeiau (Fibers, paper, AuazansAaaURnE (Paint and coatings)

and packaging) A5v1Anudge1m (Solvents and cleaners)

® FsLiNUIEANSAN (Fuel additives) NAnSuTagU (Sorbent)

wilnfinsifianmanfiswaydn (Plant and
materials, compost, and fertilizer) vegetable ink)

o Jannulnuuazaiy wazle (Landscaping




Fag19EuAN Bio-Based Usznmausgulna (Consumer-Related Products) Lo

HOUSEHOLD
FURNISHINGS

Bedding & Bed
Linens

Towels

Tableware
Upholstery

Soy Wax
Candles
Carpets

Carpet Backing

Furniture
Protectors
Soy-Based
Foam for
Household
Furniture
Computer
Plastics

Electronic
Plastics

Lignin- Based
Printed Wiring
Boards
Electronic
Acoustic Foams

Wall Coverings
Window
Coverings
Natural
Furniture
Biobased
Polyurethane
Refrigerator
Insulators

Toys
Cellulose-Based
Batteries (in
development)

HOUSEHOLD
SUPPLIES
Laundry
Detergents

Bathroom Tub &
Tile Cleaners

Fertilizers
Paint Strippers
Hydraulic Fluids

Mold & Mildew
Removers

Lubricants

Dry Erase
Board Cleaner
Household
Cleaning
Solvents

Soy Ink Toner
Cartridges for
Printers
Household
Paints
Stainless Steel
and Glass
Cleaners
Drain and
Septic Tank
Cleaners

Floor Cleaners
Insecticides

Wood Sealant &

Waterproofing
Wood Stains

Air Fresheners

PERSONAL
CARE

Apparel

Textiles

Footwear
Shampoo &
Conditioners
Lip Balms
Cosmetics
Soap Bars for
Algal Oils

Pet Shampoo

Deodorants

Sun Care
Products

Shaving
Products
Lotions

Hand Cleaners

Razors

AUTOMOTIVE
SECTOR

Car Tires

Soy-Based
Foam for
Automotive
Seats
Acoustical
Products
Structural Foam
Seat Cushions

Sunshades

Headrests

Headliners

Armrests

Elastomers

CONSTRUCTION
SECTOR

Acoustical Panels

Structural Wall
Panels

Plastic Lumber
Interior Panels
Insulating Foams

Non-Food
Disposable
Containers
Concrete &
Asphalt Release
Fluids

Floor Strippers

Wood & Concrete
Sealers
Household
Insulation
Decorative

Composites
Mold and Trim

Adhesives

Films

FOOD
SECTOR

Food
Containers at
Sporting Events
Food
Containers at
Restaurants

Water Bottles

Other Bioplastic
Bottles
Disposable
Cutlery
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3. Uadauwpday (Drivers)

® Governmental Drivers

Tunsdlvesansyn Yadendnidudiudrdgsenisasydulauazanudnsalunisinlignisdu Bio-
based Economy 1131nn13xdnduvaIniasgludnsazvainsisauldngmuie (federal mandate)

ouAngmune The Farm Security and Rural Investment Act of 2002 (Farm Bill) Fafidorivuai
dndiny weil

- Procurement Preference Program

> dadalasanis “BioPreferred Program” A8lAN1IUATURAYUVDINTENTINNYAT
an¥ye (USDA) TaelAsens BioPreferred Program Liulasanisdadefiavdiniuiud
Bio-based fiTsUlFmeuveInInfsiesindoduddl USDA Susesindududi Bio-
based wawiidadau Bio-based content wnfigalunsdifinsdndadiyadidaus 10,000

¥
U =

Wissanss JulU aetsuusyana

o«

- Voluntary Labeling Initiative
> 9079lA59n13 “USDA Certified Biobased Product” @41y

USDA
aansusesnunndudilaeadinsle Tnedl USDA 1umiisau T
Suses lngdumiianunsaldaain USDA Certified Biobased e

PRODUCT 57%
PACKAGE 32%

Product 92#a9H1UN1SHSIVEBULALSUTDIAIN USDA  71dl C.

1%
Y @

WINIFIULAZEREIY Bio-based TuimIuN USDA Amuald Gedaqtuildudnmun 97
378015 (product categories)

7491 1A33A13 BioPreferred Program way USDA Certified Biobased Product lasunisafiuniseeng
AaliaaunazuengvaulaiaAnnelinsHeeIgngvuie Farm Bill 2008 wag Farm Bill 2014

wanannstsduldnguunends Jadeduindoundfnydnogiaves
AAsy A n1siviuaulgulsNaduayuuaslaanan1SWMUI Bio-
Based Economy laglud 2555 Uszaunsudlourunlausenia

NATIONAL BIOECONOMY
National _ Biceconomy  Blueprint Faifunsounuinisufjoa PR
(guidelines) vthgnunasgasaLiunsiiendndunisiasaiule
Y84 Bio-based Economy laglamvungnsmansisamiu (strategic
imperatives) et
1. alfuayunisasuiiionsidouaziam (R&D) ﬁﬂzlﬂuﬁug’]ﬁlu Q

UNANEINTU Bio-based Economy

o
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2. 1ueanuazmnlunsUasus uLIAngTY Bioinventions mﬂsﬁy’umaumﬁ%’agimsmmm%q
Welvd

3. WauuazufsungszifeuiiieangUassn tinausands uasiiinanudauludedimuauay
nsEUIUNIIANUNY SEL e

4. JYfuusalasamsiineusy aganizludiuinetmans welulad Iennssumans wazatina1ans
(Science, Technology, Engineering, Mathematics: STEM) Lﬁ@ﬁ%ﬁmﬂmﬂiﬁﬂuiﬁl,ﬁmwaﬁumm
Foamslumaaussnuiinsfiuty

5. wananuazatuayulanialumsimuianusindeseninniasgiazenyy saudanusiuieny
Awtsludnue pre-competitive collaboration 1AgN1359UBIAUTENOUAIUNTNYINT ANINT LAy
anudeng WeTiufuAnuuwariaundeainaudniauasanudumnaiiiinumn

Whnanglumsimuauleuisuaznisteduldnguung

- MBNUNIATTURIENTT :ﬁiwfﬂ'wLﬁ@ﬂﬁi%ﬂ%@ﬁuﬁﬁLLazU'%mm“amﬂdw 400 WURIULNTEEY
ansg sal %Qﬂ’]iﬁﬂ&gﬂiﬂiﬂﬂﬁﬁﬂ‘%@lugﬂLLUUﬁLﬁuﬁmiﬁiaéﬂLL’méjam (green  purchasing
program) e YIWATUALUULEUIEATUNSIUYDIANTT fieanisanmsfienaudnfiunainiisiy
nIowoada (fossil energy-based products)

- m3dnTeAudn Bio-based 9MNNASTIZTIE (1) YnEAVFBINSENSUUAINYASTRIENST Lila
inlUnEnduen Bio-based uaz (2) @3uasninisiasgiiulamaasegialuninsuunvesansy e
N1385199a10 Ll lRUALAN ¥R SVDIEANI T

Industry Drivers

uonNLTINAR AU szdeuLds gsRasuuanldEuiusilaud fyfuises Bio-based
Economy Bsduvilannainmsudndureinissunguednsuazamdanileniaenvu (private and
institutional ~ pressure) Wagdnadunilananaman (perceived value) Aaninaglduannisld
NSAANALUU green marketing Tun1sas1enulaussunien1sudedu (competitive advantage)

nn3nedsau1Ay The Sustainability Consortium (TSC) +Hun1sitiugNfaanunsualfiing1? aunay
TSC  laguS¥n Walmart Ja118nn31 150 578 31nUSENTUIIIINMaINNa18a19133na Laedl

TagUszasAliiold81119n15%059u (combined purchasing  power)  Tunsuanduligudnduen
(supplier) nasarildgunuUsuUgwazinunsnanduindulinsneduwindon

o
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wonand Faflaunay Sustainable Apparel Coalition
(SAQ) Failillnunenisandunisludneusifiorsuiu
au@ TSC Lwimauﬂqmqsﬁaﬁasﬂuqmammm?wa
Aot wazsearh ity

ANUNENINVDINIANNAN TSC way SAC ladidugaglunns
naneuliAauinnssulnde annslenanann1enIsinens
WaKARAUAN Bio-based

- 1u¥ 2553 US¥W Coca-Cola Uszauwaguialu
NIWAILIVIANAEANUITZLAY Bio-based PET
Bottle uavihuldiluussyduaiduiunii 15
Wugaaly 25 Usewe alan tneusema 14
dadimaneiagld¥ag PET Resin flanunsati
nduunlgladn (renewable) n3adanaINdiY
(plant-based material) Tun1suanvIANAARN
TeunvesuTme nelud 2563

- Tulifeadu u3¥m Ford lanaasdldiand
widewnanduluigsneud (soy  seat) Lag
1 a A & o
drulsznoudus vassasuanidulnuludiuau
NIUIsAIUAY

- Tud 2555 U3En Nike UM Procter &
Gamble US®" Coca-Cola US®WN Heinz uay
us€n Ford  lasaufieduludnwee pre-
competitive  collaboration Lﬁ'aﬂszﬁumi
WAIUNAUAT Bio-based

- Tud 2557 UTEW Procter & Gamble lfuun
Wanuneflazannislddaniiuranndiiy
Ulwsiaeu (petroleum-based raw materials)
asfavar 25 Melul 2563 uasnaunuiedan
s35uMATAs0dndUILELE (renewable
materials) TuduAuazussyiusvasusen

o
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® Consumer Drivers
Tud 2556 U3 Van Winkle levihnsnwidsdsiaiferduiinuniivosiuilnaedudi Bio-based @4
naannsdTandaty nuth dullnadaulvgifensdinnuduauuasianudilailigndauieaiu
Suén Bio-based |flosanuiateyafifuagliinameunslianuduiguilae egslsiniy guslan
daulugBudfiazsresianiiudniesas 10 udududilnanaindagsssusidusiazianitnunm
1993Uf Bio-based o19lalfluiiuAUAT Petroleum-based Ainnu faifu Feneaguléin aunw
lilddadbiifiuasoniniensedudn Bio-based dmsuduslan

4. Tanauazuuaninisaieyadnnudmiududununsvading

o

aansnuasuknuman (core) dmsun1sinilug Bio-based Economy Auliu Useimelnedsunasdidnenin
namsutetulugnannssy Bio-based toivluegned melade fudl

)~ o I3 PN I3 I v a aa .
o lveiigaudddunsilulssmeanunsnssufianunsaduundsdngiunienisineasniinaain (quality

. Y vy < oA . = v 8 dgw
raw materials) kagiddslangesiniinazmeiiles (reliability of supply) mLUuqmammﬁmuumim
Tun1sw@n@ue Bio-based 191 Bioplastics wag Biochemicals/Organic chemicals

e lypianunfesuazasursasiuasldgunuuasiadansudnriludiurogasmnssudutingin
i’mqaumaamuqmammimﬂmaﬂfqﬁﬂuqmamnssmimﬁawm6’1 fig1u1305095Un15WAR
(supporting industry clusters) wayaaIaRlgwan (primary markets) 19 2Ad1MNTINWUTIFU
(fabricators) 8mugus Ussstae neais Itihuardidnnsedng wazqunsaliedosldsingg

o
LYY

< 1 ] (4 = [ o = = [
Aeny Yszihufiamedinsulneduduluisasrasanuaiusalunisnazhsgauasndndunisasyuly
2AEINNITUINNAUAIWY aRs1MNTTUUTIU UazgnaInnssuUatul (downstream industries) #99zy2e
a 14 1'% Y
wsuasrslantanianisinlvilneldsely

o
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BIOMASS

Uignocelluasic  Agricultaral
crops & crops &
residues residues
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Plastic bottles become
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Carpeting

wuszu
Seat cushions

becomes
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becomes Tires

Inedigauddlunis
Juunasingiv
NINSLNYATIT

AMINN

BIOREFINERY

Isolation, extraction
and pretreatment

| Carbohydrates Proteins

LR

- Natural fibres  Lignin

H o

- Specialties Oils & Fats
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The Bio-Based Economy
Value Chain
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