WS A~
OFMIZEFENA A TZAF v I DERK

WEA DBREE ~ DRGSR REZ B RIE ORI M T, LV ERBEAMOIWEM A ER Sh T
Lo WCHONAFT T IAF v I INAF~RAEFH LT —FRr=a— I AMEITHY, K
RTCEHINTWS, FEFEILAIC TH 1EIRRMN AL 477 2F v 7 2552006 BNEESL, 25
STHESINZERZ TSR LR — R EER Lz, 2B, BAMICARLFR— N THEHR LTS
MFITRFECTHRE SNT —F &5, EITENEZTITERL TN,

1. BE

Ao RME S L OMERE RTREAR U <~ — 1%, BAERRE= R /L X —EM B K OMbABREL O 5 0> 6 #d
EAHECh D, BIFE. KA IREER Y ~—03, SERS OFANAIPERE D Ee, LA H DB
. X MHIECWIT TRA SN TWVWD, BEFREZRLXF—X—2DR I v—DRIEICEIT 5
PR RE= R —FEA B ORI, ALAREHE TR ORI AR ES J OCOHEHATR, =1 /L¥—R
B X OBFEEMLBMMEICE IR L, REEELT 2M AR H 5, K 1ICAESHEE ) ~—0
FAEREE . X2 ([ZENMIE T T AT v 7 DA 7 THBEXKZRT,

Microbial polymers Polyesters, Adhesives
sPalylaztiz sPalyhydraxyalkansates Palyamides
Polyesters acid *Bacterial cellulese
sLactic acid| | *Xanthan gums T
*Tailered pelysaccharides) *INKE
Sugar macromers

Atlipie acid

vV il -
[} “g oll= “versatile synthon”|
Suzeihnie ry
acid

Bio=-monomers EG PG &
1,3-PDO . - 4
Bio precesses Chemical precesses D“'.E'
Chemicals
Hydrelysis

Annually Renewable Bio feed SIOI:KS]

Direct Extraction

Cellulozies & Other

Lignecellulesics| |Matural Fibers Starches Polysaccharides| | FAts & Qils Proteins

Ramani Narayan, Michigan State University, www.msu edu/~narayan
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Integration of biodegradable plastics with disposal infrastructures

Marine

Anaerobic digestion environment

facility

Paper-biopolymer
composite

/ Biodegradable
Plastics -

COMPOSTING RECYCLING
FACILITY INCINERABLE FACILITY

| | |

LAND APPLICATION |WASTF'EAL?LfT"fRGY I RECYCLED
recycling polymeric carbon PRODUCTS
back to soil l
ENERGY

Ramani Narayan, Michigan State University, www msuedu/~narayan

K2 4S45@tTSAFvonES > 7SHEER

AT T 2F v 7k, JFiHEEEZZ T T30—T70% @k L TWbH—F, —Eo A 47T %
F v 7 BEF LT Ok E TP TV b, AR RLF—X—ZADFMEHL, KR IH~— A
DZENEHIT D EEmND, ZOEIIRAIHESTETWD, ZOHBELT, XM AT TR
T JIXTETERERN 2T T AT v 7 L LT a A ham<, BEEL /NS WD 0w
NuEFEIZFF> TN TH D, S%RFEMIRE OSBRI, AR XL X —]R
MEIOFIHTHRIEBHE LN THA D, BEMHLE LN TR, BEREELHEZ DL
LTUTFTOLONRET LD,
> aEy (BAARR. Ty 7. v b FEEL)

BBEFED ORI L OHEIEH 77 2 F v 7 8B L A —R—D L VF
R LS (REAEW., 7L— K, Iy )

B (IREV T VA, HEAEK)

AR (B L)

YV V V V

HEET T AT 7 OF b IHE T 2 EEMMIT, QMM E 7T 2T v 78RS TH 5
(FTHBEED38%), AT T T AF v 7 OFRBIRIUZOWT, BINASA F 7T 2AF v 7 e
BHRIZAT S 2iEIC L D &L 20061 ZFMIC BN TS 7T AF v 7 FEEITRT DB LR A
Wz ERH LT BWIDETH D Z LR T-,

THATE H 1%, 20064F 12 81F 280k Bty ITERICE T 23RS, BGedh ke aa,
2007 D TARRIZONWTHERE L T\ D, TORRICL D &, BIEES | FRICaEERITB VT, K
EREDPEIFEH100%E E W) TRRLHLEEZ L H DL, BINCEIT 2B RKRIEEME T, XA 47T 2
T 7B OBANEATEY | GEEHMOSMIT2007H S Z 077 AEN RSN & T
BLTWS, RLIINAA T T T AF v 7 EERE OB A2 <7,
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FARRET RV —R)~—

LGS [GELES AEPERRT) =4
Cargill Nature Works 140,000t KE
RUFLEA(PLA) = LACEA 500t BN
== Eco Plastic U’z | 1,000t HA
Novamont Mater—Bi 20,000, AXZVT
60,000t (F11Hi)
ThASAR—R Limagrain Biolice 4,000t TR
Biotec Bioflex 10,000t, KA
20,000t (F i)
ﬁ@tFny%Tnj7Thmn m@” 1pmnmpmu$@> ]
BEPHA) Metabolix/ADM | FsfH 5,000t, 50,000t(F i) 7|< ‘
PHB-ISA Biocycle 50t 2%
ILEBRERY~—
Eﬁi%/ﬁéﬁﬁ$ui‘BA$: Bioflex 14,000t KA
RENGERY =27V | BEFE S T Bionolle 3,000t, 6,000t(FtE) | HA
P if“x]"k/l‘/‘flji Celgreen 1,000t HAR
= GS-PLA 6,000t AR

£1 INMATSAFYIRBEEE (K : BASF/Independent Studies, —EfZEE (- & YIEIE)

20065F1%, NA AT T AT v 7 OFENZHE LT EHE SN, 22— OO, &2 ToRE,
BEHNZ R, HTHENRA AT TAF v 7 7 4 VAAEIEANEE > TND, 2D FT T
AT 7 B CAIER L OHEIRATREZR 7200 Ce <, BAEMRE= XL X —&JRZ R L7850
IE, B0 BT eI L, FliEE BT, EIT. BEAOEMROSE E D OB B T iett e &
HiE 20, FMEIB LA X — il D@ EHN, XA AT TAF v 7 OBLREL 78D
JRR & 7o TWD, NA T T T AT v 7 ORI EHREE O HANB R NS5 Z & T, 4%
AFTTAF v 7 IXETETEHFNEHLZLIIRDLTEAD,

RITALER AN AL B DAL T FRIEE S0 Y6 IR BE | A A TR RS - D P & vy o 7oA BRI 1T
O OFFEDOHALIZBWNTHHIZR D THA S, BMIZHBWT, BEEORIEET I FIREE
ENENDRHEIMLTWD, NA AT T AF v 7k, TEMTE S PHICITA < A S CHE
HEERTEL D ELTWD,

I BAWOBERIZ L2 & BKINDSA 7T AF > 7 {EE EIL2003F12386 WV TRI40 7 B T,
2004EN B L TV D, NA AT T AF v 7 I ZHGREICEIRL, FFICEE, A XV 7, 47
VAT TITRIICIER Lz, BRINICB T DA 47T AT v 7 it BIEET 7 AF v 7
BEDOY =T D1%IZ b7, BiE, H2FETNCIB W CE L TH 0, flzzxFuIER
A== =0y NOWEMNE I, £, =7 ha=7 ALHEHE, BERATHL A4
TTAF v 7 L TEWERENE NN TV D, SURICRET 2 EEICH S, JEEE T
fkfoe L CEDEFERRNZIER LTS, L Lann, MR Z#ERET-2 b DOICT 57201
L. SR RKEBEPVLETHA D,
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2. NMATSRAFvIHiE

BE, MO 4% N7 7 AF v 7 ISR TWS, EUILBIT27 7 AT v 7 AERITR
4,400 T, FI50% N EIEEMIZRIH S, 35% 038k pldE (flexible packaging) ZFIH ST
BO . WMTITIAF I ORONDBNRA T T T AF v I ThHbH, 7T AF T 7 4V O
1Z9105 h o ThH—TF7, "M AT T AF 7 7 4 VAT TN1I0G Fr T, TEDL. 1% L
o TW5D,

NAFT T AF 7 ~OFHFAIZ, MeIIThbhTWd, ANA AR Y ~—iGi, 2l
JERLTEY, BFE0%IERLTWD, FETIE, BEEBIEO X ME (R25M) CREROF|
TR D006 . MR ENEED 1 > Th o= R Y IEE T 1 /L LT b AKAEL Big
TMWMHONTETWND,

2003 2004 2005 2005/2003(%)
&g R =F 1> (LDPE) 851 1,022 1,145 34.5
RU7 'L (PP) 798 898 1,051 31.7
FRJ=FL o FL 74 —R(PET) 1,045 | 1,146 | 1,241 17.7

H B : RAPRA
®2 T4INLEHOMEHERE (B : 2—0/ k)

ANUHABERY <—1%, KREEEL I OEEREORIIC I > TR VN TR - TE TV
%, RUAMEIL., 2006 FEL VARV =FL T L 72—k (PET) IZxf LTS3 O\ T X
TW5, MU TR a3 A DR ECHIEME DAL T Friflr OBFE, AEFERE O & W\ o 72 B R A
RUHBER Y ~—%2 XSRS~ L FF2THAH, TOLE, BisilESEROBARIZE - T
X, £V X EREAICR Y BERERESEEMERICB T B —RH6NS TH
59, 200553 HITAT O IZAFZEIC L 5 & | BB ITBRERLE RIS H L10% =2 X ME &I A
HZME I EWVHIERMICH L, A F Y T TIE85%., RA VI L OEHEETIX84%., HT % T80%.
KETT9% DHBEZEDZITAND EFELTEY, TRORE~OE#RPEE->TETWNDH L
LT AMETH D,

2010 £ T, AR DT T AF v 7 HE X, BIAEDL, 80007 b 725H2,580 0 k> E THINT 5
ETPHRINTEY, ZONOKILENHAL. 8% B NNAFTTTAFT 7 THEOL ETHINTWD,
F 72, U TIR20054E TIZERMN N EDNE T AT > 7 D 5EILL L& 5D TWDHA, 2010512
7 T L, 4% %2 50D ETRINTWS (R3S, £/, AKICEBIT A7 X
F v 7 FIHOWNGR & QIEMICBIT L FEMENREZX 2, 312577,

2005 (%) 2010 (%, T48)
KM 51 36
TYT 33 44
LR VETE B H1 B 5 Hidsk (NAFTA) 16 19
Z DA, 0 1
High: BASF

=3 ENBETSIRAFVY (ELEDOWHEBMERL) O =7 (BAI: %)
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Zhith
27% aEY
37%

BB E AP
8%

BT R AR
8% 20%

FIFA&51:43505kK

Hi 8 : PlasticsEurope

B2 @ERRICEITSTIXFvIFIAEE (2004, %)

EPSPA ZMith
PVC 3% BP
PS4%
5%
PET PE
16% 49Y%
PP
20%
£ |FHEE: 15608

PE:/RU=F L PP: AR Bt LY PET: RI=TF LT L T7XL—h PS:ARUATF L PVC:
RV =L EPS: #FAF 1n—/L, PA:RYT IR, BP: SAF T TAF v
Hi#iL : PlasticsEurope

3 BERICHEITH2EEMIZEITHEMAAER (2004, %)

3. EELEAH (Legal Commitment) [ZDULNT

RRINZ T, Z 9 Lo e i A v R S O T E A R AL T HRE TRV E WD
SERIN R D05, ZRUT OV TTIERIPSEARES LTI Y . HAETRET R /L X —R0/ A A REHE
PO RS L OSWENM TN, BINCEIT 2 HAERBE= R X —ORMEIX, SRR i S
N2 ERBEL 720 FRICBRILEBINRE B KO EICHR 77 A8 %2 5 2 7=, T272/4ER
BEBLLIZ DWW TIL BRI L~ TD Z 9 LERRITEN TR Y A, AT T AT v 712D T,
B 2 OXR T HIERE O E O, B 7 n 77 LA0BIEER 2 FIH L 7caim & 72
Pl % B2ICHIET 20BN H 5, FAFTRRRIX T 2 B Sl BE N5 it
AIRBZRFIRIZT TR, WA AT FAF v 7 HIDO L 5 il H oA ) X— 9 VEHIPICEIT 5,
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RRIN DT 7 B EBEBE G SR ALIZ D72 B> TN TH A 9,

BRI SA A5 ZF v 7 e DHarald KaebS R IIBOEF I3 LT, ﬁfﬁﬁmétofwéﬂ
S F TR F— LRI S R T DAL, M A = o ) I — A T BT 5 A TR
TRV —EFROWERALERT DL O8O TND, Ao A4~ 2 H il b %@?ﬁé@:ﬁzzl/f%
—[EIR &G 7= h A — RRI %47 5 2 & CHIMIEARAE L, BEE~OAMLUESND Th
9. BWAEEa A MRS NICEL LAY D L, BINIFAMRESEIZET 5, T
BE 2R BT AR R B PR L D EEM A SO ALERH HT2H 9,

AL SN T R U 71%, 2o Ly ﬁ%%ﬁﬁéﬁ Zhic k> CHEAK
OHERRILZ S L, (ACififz A < i 2 TG0 bR T 2720123 Th 5, IBAND T
MER SN A AT T AT o 7 EFEF, BRINFEUE mmmwj%mbf\%¥iﬁuﬁﬁéﬁﬁ
FA~OIGHM LR~ OB, Rt iTie e B ICH 5T 5. AN ECHENEFTRE 77
2F 7B OBERE B L TR IOV AT AERBIRE Lz, FEEICBONTHERNRAKE
L CHE XN [Environmental Agreement (E A)] 1%, AR X OHEEAIEER U ~— D
EHED FEEWE L YA 7V EEDT HFHGEATREZR BRI M T I EE IR AT v T HRT,
Bl FBRERLIEZ &R o7, BENRAKIL, SEOHEEZBIE L7 Z L2k 0 B
KEDOBEEN T, B AP G I I E-C R L A i C ORI 2 A UTe, Aot
BRI ORIEER PN TR, AR, FIHFIZRO L O REBEZTH0ERH 5,
> EN134220 R4 r) 72 %1
> RSTREGEEEE I ;5%%@&@@ el W) B OB S DT
> RERIZEERRGE S & L CRE LRI S TR v

EN 13432FL:%E (R12EWIC TL\%mm%&”%%%LDTEWT%%Eﬁﬁéﬁﬁ>m\@%
Wk X OVEEREIEMR S (94/62/EC) W L7 E0y iRl RetECHEIE ATRED B A & A TV D,

EN 1343242 L > T T4 vHE (biodegradable) | & L TE ﬁéhtﬁﬂﬁiw”%mﬂ
L. AP &5 7 A 7= 3 L o il s iv T g
> A4 fERIREME:  resprometrici (EN 14046/1SO 14855) ZRIAL., L TICRBITAHEE LA L a

—AEIELI0% L ETHHZ L
» 031 H TI0%LL ETHAHZE(EN 14045 1SO FDIS 1629)
> EREERME HENRICBIL T KAEAYOREAEY) (EA I a, iEER FEEFRER) ~O B
> AR A E LT EOAE

PRANIE, AL L 72 AR O 5 =B L - TITH4v 5, Environmental Agreement (E A) D728,
%Wﬁ%f@jmﬁfkémwwmmﬁﬁéé AR R ST, BERT L ORI
TR AL FR L E A i 7 L 7 L @méhfwéomiim%®&m %L#éﬁimﬂﬁmm@
. DIN/CERTCO(Z iof%ﬁéhéfhéﬁo;ﬂi AHHEHICAI L7 B — 0 v Fhex I
> T, BEfFOR %Té.ﬁ%i@EUﬁﬁ@ﬁﬁkiU%k_Oﬁ#61%590é%
2. 94/62/ECHe (a Bk VBRI S) OFEMC, MU RITEIRE USKRIZhs
L—BMEOHL TR U THIE, BEDEHY AT LOFSILEFNL ORI EFEETEHEUS/
ENEIET o7 Moko->T, 29 LR OMEEE ORI M L, BEfR4E EOR] Ik
HEWA EIZoRN D, 2oL, MANTGEZEEL, TN VIREO S IR ENTEE)

S ATa s 3= iE, BRHATERARER, S AAT 7 ) nO— S AT aE A, S AW e E kAT
% W &4 — & RSB SRR EI AR (UL : OBCD HURE > & — A 5 2)

AL — FRIR L, BAIOEID D b 5P EFI LIROBKY 25 S HISHIOMEFIT L, Z0%0 715 S 5103
OPERIAT S, £V 5 K I Bfid D P~ LS & E5 28 2 kox ICEIRAFI LT 2 L 2@k L&
(BE UM AA A~ ARIABFREF — b7 — bri—D),
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rHEE, EROBRRKENEZRL, HEE~OEHEZHNIEL THA), EAFUTOX
D IRBURICTF G EIIB#E L TV 5,
> 6 RIREITENENE] (6 Environmental Action Plan)

E U ¥pfe rlaedEME (EU Sustainability strategy)

E U+ (EU soil strategy)

fyum;@ LR (Integrated Product Policy)

%6 R E UMTERsHA 7 1 7 A (6™ EU Research Framework Programme)

IHIZ, RAYTHEEDESRNAZ TNz vy NThHAHN, MUl XY 7S
T Al BEMMENZ % U CorBE L 7=Bl > A7 A %28 H L7= [Kassel Project] DX 975G 0y
=7 FORRMBED BTV D

H%@7m/17%ﬁFEU LIFE v =7~ O—#LLTry RURU 4 = THIRE
INTWD, EAIL, FBlBEIOT RV AEINROBRIEL LOFHZATRT 27259 L, KRl ’EP
IMEZEIZ L > TERESNNTW D EE CHHIIRPEE DT O EHES &, BEFHEN 2 L.
KT TR T T AF v 7 EEICBN T SR ﬁﬂugﬁﬁﬁ%ﬁmﬁéfbéoo

EADOFENM #7201, B¥ERRHORRMY =X 77— O—THD R ~—74r
B 7 )V—"7"] %4> L72ERRMA, A # U 7 ®ONovamontfhCEUD I BAW, KA Y ®DBASF#k, 7
= & DCargill Dow Polymersft & Rodenburg Biopolymersft, KA Y @ Cognistt & Eastmanfh)»
BOREDZMLTCNWABY—F 7 T N—TThb, UANLEOSMEFIZX, AOHEWEOEE
#FThHY. EUMNGIC Téi”%$77z%/7®%%uﬁw/;7%ﬁofwéoIBWA
. 1993FFITERNL S LT, FEMBIX OB A HEMET 5, FERESMMER Y ~—RE3EE
TR, AT O 7 IR GEEF]) Th o,

728, TASAZEFRIT LIULRRNN O RZEBOR RN OFEY) T A 5 AT DWW TCIEBEBEG & £
HHZ Ll RGBT ENENOR G CAE SN EEFEMENZ L > T D Z &3]
BRIZR D L 972 DO TRIFNIER B 720,

YV V V V

4. EUIZHITHHAZREHE
EUZ, "M AT T AF v ZRIZOWNWTIIZ Z2068FMICEFINTE o, BATr 7T A
(FP) T, lAgri-Food-Fish-Forest-Biotechnology| AFZeifEhE = & L CTHEMFK 1 /&5, 000
73:L~H75>H§E@$Jaﬂiﬁioi()\lﬂl% X LG STV D, A F R T — ORI & RN T
B 5 /EMEFEASICET 51900878 71 Y = 7 Moxt L 241,000 5 = —aHE ST
:bm13%%%zéhﬂm§%(%@mm%ﬂﬁiﬁ\y<ﬂ¢m¢%fhé);@ﬁﬁéﬂf
Wb,
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58 (Product Chain) WA ER/AN (15(?7?f%i) (10?7%%;:%13)
ITTEI 44 44 79
(k. BV, BeAl, SAAHR)
INAFTFZAF
(Th S A, RUELEE(PLA), ARV 3-t
R S BRER(PHB), 770/ — 40 o0 110
JL)
FEAMT Ak e
(AR, WML, AT HRZA 27 40 90
JL)
TrArITIv s 66 130
(FEFA ., gukt, 7% )

At 190 210 409

x4 0FEBIZBEFIEUDNSAATRABSRHAE (HWETODI H)

INAF~ ABL A= EVAS
AR ~— 10
ra— AR — 2R~ —
T2 AESE AR— AR < —
TSI N—AR)~—
INATTTATF 7 B el )
Z O THEHFIH
o N — 27 B
INAF T ZAF 7T
FITI I —
%5 20FEMICEBFSEUDNAAIRERZHE (EVICEFE TSI )

wlw|lw|rh|~|o|w|s

IS e RGO T b, 30K LD B B EE O SR B TOh T & T, ZD7bh,
A FT T AT 7 MR, BeAl, Yk, BB B A O B I AW RA £ T, 405D
EoTEMBNFEEN, Fio, MAEMRBORMRE L Vo E RS AMEERB LN
LIk, D Z20ERIHR G S S, JARIPH R E USSR AR S N, FEER T
AL TCWETrYs bbbV, Bla2kd s e [BEils % I3 EME & L C Rk
(agricultural fibre) ZEH L TWA L., EUDNAAL AT 4 —BUdiIINEZ2FIT TV 5,
T SR OV, 2 < DTARANR—ADT T AF v 7 WS E UL (S 4~
AATEEHES) MBI, HlESh TV,

A%20ELINIC, DERDIL AR U, FERTEBIEMOMET — % OEfe %y N Y
— 712 Lo T B ATREA N A A o ) S —(CIANT TR RRE ROAT E 2R R R N E S D
THD I, W TIEWFERH LB, WEEEOT L O=T U L SIS ) A

5OHUARISRES 13, —TEBEO L L, B - BROOEREZEE L, BA - H@HE2INx 5 2 LD
FHEOZ L (BE - JRFE),
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B OWEARIL, RTA ML FT 7 ) —=00 Y=o N F T ) u =" RAMICEZTL
EFOTHAY, RYUA N, TV =N A FT 7 /Ty —|ZBWTARIZEEST M, HA L L
TR TREINS,
> TEMEMELE L TR SN2 R (. e, i)
> M EVERERE D off o GERE O EIGER)
> EHEIED L~ Lom b (BEX I U5F)
> THEomE (KY 7=2)
> ALFWEB L O R X —ADRD
5. FRMZEOEREIKR

WA FT T AF» 71382 < OMFEETHHA SN TE Y (2 OHE ITREMIHT TN S,
IS ORG A RLECII T, BV O ¥R S FAEITEML T\Wb, EUOBFERNZRFERIC
MA T, BRWNAAL AT T 2F v 7 s (European Bioplastics), EWNAR v b U —27 SOFEAAFRAL
LCEY, REGC(DELEZRLTWD, LLTFIZ, FEOHKEZRT,

~ ¥ — : Belgian Biopackaging

KA > : European Bioplastics (Germany)

J2[E : UK Compostable Packaging Working Group

77 A& : Club Bioplastique

A F X% : Belangenvereenigung Composteerbare Producten Nederland, BCPN

BINZ BT D FENDNAA AT T ZAF » 7 HiGORBIZ OV UL RRLHETHRELTEY .,
FIUTERI e DHE ) DEBEDOT- O TH 5, L TFICEEOREIRRD,

1. B4

AN, AT T T AF > 7 iG]z LTl 0 . #lIXEY kBN Z A48
RMRBNT A VAR IR SN TWS, £, BAERGLS, RO HaEY ., BmRe v
STEFHAABRTERHASINTETEY £ LTHiA DRA—/—<—4 v TR N I Thil T\ 5,

BB CIL, Bl RO aEMENRIESINTEBY . "M AT TAF v 7 OBERSERDE X
HAVTHFEBRZE Tl T\ %

INA )V MR, BRI 2 RAEHI R U 72 AR AR B N 7 ¢ L NOHEIR FTRE 72 AR
REFEMM T I, ~ > MLV ZAOBREB I OHSGEADRBUN LY BT 0 7T LM EN THED
HNTWD, Fz, MG X OEIN LV TOXE HITHOIL TV 5D

WIE ST RA Y adEWiklx, EoERY ~— L0 ﬁf%ﬁ’béi’ﬁﬂlﬂjﬁb/ﬂ%%%%ﬁﬁ Xl
D EDITHIE SN TND, 29 LIZalEWIE 201045 K £ CHiE A B & L Chbkah TRy,
PEESIIPAN—T T A 7 A 7 IS HE OUEE S A7 A (disposal system) Z1EV LT 5

IR HEERENEZ 6N TND,

2. A—RX U7

A=A NYTIND TLoop Linz] 7B =2 "B, A F T T AF v 7 OREZEHE) & L C2005
FIZBRE SNz, ZLTCRFA—A MU TIITYH INPacke't] EWINASF T TRAF v Fad=
7 EPMTONTEY, BUFBERREIZTIZ AN TS,

6 RUA MNRAFT 7 /uaY—Lid, EEARFIATAISA T /) ao—Tho, )= "M FTF 7 /nd—t
WTEESBECTHERENIANAAT 7 /o —Th5 (Hilt : NEDO h— 2 2—),
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INBEEH TH D, SpareBilla, ADEGIZAyfi#tt )ity (biopackaging) ZixiITEAL TW5,

3. 72X

BEBIIRBNT VA, BRHAEY., —UEXEQEY (BEWE) Tl M A7 7R
F v 7 DRORENRR BTN D,

PESES TIL. TClub des Bioplastiques] 2320054 |Z5% N & 41, Auchon, Intermarché, Carrefour
FL WV T/ NER TEIEMIZRB W THRIHRBE STV S, [Biobag] HEA320054E (2 HlE S 41,
FRVNEDHE & TN T OB & 72 D << 20104E b — ERIH O B ARIT A RED b DIz L7
THER BN LIiZh>TEY, ZHIEHHBEA~OERERAEET L 72> TN D,

NAFTTTAF oy 7T LM%ET 0 7T L biThilT\5

4. RE
T COIED BT DA F T T ATy 7 HilGORHEH & LT, Sainsburug? 20014238 A L,
ZAUZTescoM WV THIEITZ < O/NBEFEDREHA L TV DL IHEF I ?6}4‘< ZIFANLNTED,
)ﬁ%ﬁw:x%%ﬁﬁ% M LTS, 2003812 1E, HEEREREM Y —X% v 7 7 —T
BN S A, ERFEFEICIEZTANY 7B L OGGHEREA S, 4Tl 21:9%. TEERMN C b A=y iRk
EDNSA F =T LlpoTWVND, 2006359)% I, FERA—N—<—F v FF = — 103500
@iﬁé%iﬁfzéﬁ#&uu B OWTAEGRMEaZEMICE LT 5 L3R Lo, T, /4, 000 ko
IEEBREL T Z AT 7 ZHIBT 5 Z ENHBTH Y ZDOMOFEEO/INBEEZE L NA T T TAF v
7 BANT L EITH D,

5. 54

BiobinT A7 L9 | FRF S AT A RMERG I X9 BRI & A 7 AW AR S 4L, FEEZ A
D% DM T D EEDIL TS, BCPNIZ, A7 XM BEIRE (VNG) EHEELFTRED =
TOMEHIZONWTHEEIZE L, o, FENFEE ThDHAlbert Hei jnik, A fRIETDEEDF|
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1 BRDI: Biomass Research and Development Initiative
2 Biomass Research and Development Technical Advisory Committee USDA DOE

30
3 the Roadmap for Bioenergy and Biobased Products in the United States
4 the Vision for Bioenergy and Biobased Products in the United States
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8.

9
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9. 1960
8 2 (Associate of Arts)
4
9 Colonial Pipeline
1 1

http://www.colpipe.com/

10 Plantation Pipe Line Co.
1 2,000 http://www.plantation-ppl.com/
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20
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1990
E12 E15 E20
(CRC: Coordinating Research Council)
14. (IRS: the Internal Revenue Service)
13
(AMT)14 20
15. Twenty in Ten
Twenty in
Ten
Twenty
in Ten
NEDO

ROADMAP for Bioenergy and Biobased Products in the United States
http://www.brdisolutions.com/default.aspx
(Executive Summary (v, vi)

2. Key Recommendations for Achieving "Twenty in Ten" Goal (p5~7))

13
14 Alternative Minimum Tax (AMT)

http://www.jba.org/letter/public/information/index_017.html
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—TROMEPH— 54 & XKRRFRERTEARRCALEZERBRFIL EO=ATHY . .A
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NOVOZYMES # 28 1F 5 /34 AR—RLEMIBETHET U T EEE L 1=,
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%, —— A EZEFFHAMLGHAZHRDICRBELESN TS, BEARERONAA TS
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[ ”Growth & Job Creation” T#» 5,
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RenewableChemistry #8F9 & U Functionalized Natural Polymers DB &E&(CET7 1) v 45 L1=,

BIETUoToEFRETHLETHY . A—AYNRE243L, HREALL (Fy TIEH—F
L3t) OFEERL. B7IILI—)L (VILER—=I,  AYYILER) TEEF by TDL 7%
BL. RUA—LEDOREVERZEE - RFELTLIEIANEHTHD, COFDTS 2V +
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SALDT Sy b IA—LEESENBNELD, TETY M Ty FEEKEDIQS K (BF
TUETOToRE), RUT— (BAIBf T Tk E), E4IY (E4XVChE), 71
B (VDU E), BHEE (JILaVEERE). RUF—IL (VIVE b= E). T7427
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EZTW5, BEMBED/NY T4 0712200 TIE. NOVOZYMES # & R, SEEAD L
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B, BMET DA TRV, NS FOTL, ELO—RRRUOETHY . MEILEHT T
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EFIRTHCENRR M, EDERAZEHF>TWVD, FILaA—ADILEE]MTE/ ¥ —, KT —
EWLSIL— RFEEZ TULELY,

ﬂ 1 ROQUETT *i(DIi%O)EE (GREIHED 1EBDOH)

EPNOE (O NE (A FUR, T4 2S5V K, R=F VK, V=7, T5VAR, A=A+
. MY ASUE AARZT) D16V H—F U2 —THBREINDEERFZOHEAER
THd, FPNTAITSLELT200F5AICKRESH, IR, HF. 332=7—Yay
DB THHIOH LT, DELORKDDEZNEHALT MBI TH S,

ZOBEM®DL &, EPNOE Association AR S 4. Associate * /\—(F 2 O D REIREN H1E
BEnhTWb, 2—5y MIELA—X FF - FbYU REZ—F  AZIEILA—X, T
FUBZETHY . Chemistry, Enzymology, Microbiology, Physics, Mechanics, Material Science, LCA,
Processing, Chemical Engineering & WS =IBIEVWABFEZRRET S, COMBBEFA L THEEBHM
HHREME (NIRRT, ENADFEDIKE) HTHATLVS, "Nature produces polysaccharides,



EPNOE turns them into materials” M A A—H > &#HIF. MHEBZICLEBDICERYEA T HER
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BHELE I NA A R—XICEAT S5 0—/NILEER GFIC/N\A AT RZET 2 EHEHF)
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VTI—Institute for Wood Technology and Wood Biology - University of Hamburg, Germany
Main research topics in the polysaccharide section are:
-Enzymology of wood polysaccharides degradation
-Development of chemical and biochemical technologies for degradatiive conversion of wood
polysaccharides into chemical feedstocks
VTT —Technical Research Centre of Finland
Main research topics in the polysaccharide section are:
-Screening, characterization, engineering and production of novel enzymes : lignin, cellulose,
hemicellulose and chitin modifying enzymes
-Enzymatic reaction mechanisms on polymeric substrates
-Modification of cellulosic and lignocellulosic fibres and lignocellulose-derived polymers with

enzymatic, chemical and chemo-enzymatic methods
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Aims and Scope

The goal of the creation of a biobased economy is challenging to agriculture, forestry, academia, government and
industry. The extractable resources of the Earth are finite, regardless of the quibble over when they will be depleted. The
economic, political and social demands for biobased chemicals, materials and energy are expected to radically
transform the materials industries, particularly the plastics industry as well as the biofuel industry. These changes will be
based on the principles of sustainability, eco-efficiency, industrial ecology, and green chemistry and engineering. In
keeping with the growth of knowledge in this field, there is a strong need for a forum to share original research related to
biobased materials and bioenergy. The Journal of Biobased Materials and Bioenergy (JBMB) has been created as
an international peer-reviewed periodical to fulfill the need for communication in these research areas. This journal will
encompass related research activities in all fields of science, engineering and the life sciences. JBMB publishes original,
full length papers using timely state-of-the-art reviews (with author's photo and biography) and short communications
encompassing fundamental and applied research. To speed up the reviewing process, we will provide on-line refereeing
of all articles submitted in electronic form. Authors will receive the following benefits:

Electronic submission of articles

Fast reviews

Rapid times to publication

No page charges

Free color where justified

Distinguished editorial board

Availability in print and online editions

RESEARCH TOPICS COVERED (but not limited to)

Generally, the Journal of Biobased Materials and Bioenergy will cover all aspects of research related to
bioderived/biobased materials and energy, including their applications in all fields of science, engineering and the life
sciences. The depletion of petroleum reserves and its ever increasing price and the growing environmental pollution
have necessitated the development of materials derived from biomass/renewable resources. Researchers and
industrialists are seeking to develop new eco-friendly green/biobased products and other innovative technologies that
will reduce our dependence on dwindling petroleum resources. Biobased/green/renewable resource based materials are
the wave of the future because of the growing environmental pollution. This synergy is driving the increased use of new
materials and products that are compatible with the environment and independent of fossil fuels. Such genuine
requirements and needs can be fulfilled through fundamental research thereby developing the next generation of
materials and fuels. Environmental and economic factors are also driving for the greater use of biobased feedstocks and
chemicals. Many leading companies across the world have ambitious plans for biobased materials, biofuels and related
processing technologies. Biobased materials have a wide range of uses in packaging, transportation, construction,
consumer goods, electronics and many other fields. The scope of the journal will be in the areas of:

Biobased Polymers and Blends
Biobased Composites and Nanocomposites
Biobased Materials Processing Technologies
Life Cycle Analysis and Social Impacts of Biobased Materials
Environmental Impacts of Biobased Materials
Biofuels from Biomass and Related Processing Developments
e Life Cycle Analysis as well as Social and Environmental Impact of Biofuels, etc.
Readership
Scientists, engineers, biologists and all others working in the fields of biobased materials and bioenergy having
connections with materials science, chemistry and chemical engineering, packaging, polymer science and engineering,
environmental sciences and engineering, green chemistry, energy technology, food science, the life sciences and all
related disciplines.
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