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HE

AKEHBTIE, Bre—2F 7 77 A43— (LIF [CNFJ & 9) OFEZ e KERIC
FIT 5D 2 & AT, HIEKIRIEXRICE RS IR C& 2 BB D B2 55 ET 5
Ll BT, EHIRICHEBLATRE & E 2 DD HIBIZEB W T, Mtz 1T 2 FEFHE O
. FEREMOGHTRN, FEFEM Lo 21TV FEEBL AR O %
1T9, oIz, TREHHE, nRhE, SR, B o—B L HkET V2
NET AT, B DIRER B LEAT O H FTREME A B E LoD, FEHED & O HUEE T
NORRER NFEMFMME L EH T L5 2 N ET 5,

DX DL L, CNF THEILLTZD Y RTTRATF v 7 2% v F UHMIC
M5 Z LT CO PEHEDHITEA RICE T 2 FS 7l 2 506 L 7=,

CNF OZhFIZ LY | AR M B9 5 2 & CEAM BRI, REIES A3
EF 5z L cEEMEDORM B, AR BT D 2 & TRFMAL L OB HLES 5 OB,
HUR O BGHIC X Dk = kL X —DHE, ~7 U 7 AR X 5 BEFEDOHIEE D)
s, BEFEX v F TR 40%LL EO CO A FIREL 725 Z & & R L7z,

—Ji, BB NTH, BEFEX vy F U EEZERRWVWa X N TEITE S L& B,
FEREIST 7 BARR) 228 8 b RIS 2 0 . ZOWERZR Lo, SHIT, KEH
P BRI RS T & 2 HERBOIRR, Fric 2 Mk, FIMTEO W iEEEFE 2 4ER L
776



1. EGOPE

1. 1 FE0OHW

REHTIX, Bra—AF 2 7 7 A 3— (cellulose nanofiber LL T [CNF] &9 ,)
DR Z e RFRIZHHET 5 2 & 28R, HERIERR LR IR ICEI IR TE o A
BRI ERET S L LIS, BHIMICERAE LB X 55 ARICEBW T, Hiulk
2T D FHEFTEORE, FERFIEO ML, FHEEM o 2170, F
FEFEBATRRMEOFML 21T 2, S 612, itkhgz, "aidd o, BEE o—
B L7EHIRET VAL T 5720, BT ORRFBACEMNT O et %2 5 E L >,
FBED @ OHUIE T LV ORE R ONFENTMISE A FEBRT 52 2 A E T 5,

1. 2 AREXEOIHM

VR 2 76 A1 HOOENH Y2 843 H 1 8 HE THOFEE,

1. 3 AEBICE-STER

FEESEIZIBNT COLHIDOBGRIT, TEKE., mBrEGEIC X 22z om k],
[ KiGseE., &M, HEMS (home energy management system) 252K 5% 1D
), TR =R FENMIC L 2EBRMEHEOHIE . [E xR A Ml EEOTEH
REBEZLFERMESNTND, ZHUL, FEEAFIZAY Y FRHY, (FEA—T—IC
Lo Th, FEMAYICERD fHTe Z & THREILRNEIfFCE 5 2 2006, B RITHR Y, —
Ji. FEEEHMCBWTS, =Ry ==a— M7 ARFEEORMA ), EAiLEICBT
LB M AEPESFAROBA ), [BE, BEh M LI X DT L% —OHE
e Emiddn, 3R SR 72 & CO HIBIC T 5- T & 2 BT Z W, L LA b,
o ORHIE, EEBAZT DAY v MIFZEAERVONRERFTHL, Lo
T EEA =D —HED EFICER LW, BBIICEY M Z83 AR b0,
HIG, FESEFIZBT D COLHE~DOR Y #HAFI A+ TH D Z b, R &
SATETHIE ZOFEFICBNTIE, HIROMOR, T 72b bRl O TREME 24 L
TWAZ Lz b,

— 5, FEEEHMNTHLX v T AT, MTHESLa A N, EWBETFOm» G, AEAR
— RRZHINTWD, Xy F DL 7KEIDEHMICRER— REERT 555,
KIS SERDBVIAL T2 Do Z ORI EMICHIA ATREZRAREMELE LTY v R T T



AF w7 (R WPC, wood plastic composite) N&HIF Hivd, Ty KT T AT
ZIEMAMEDR G < ¥y FrO@mFEMICTE ST 27200 Tl | BEMOREETED L
TR R DO HINE, KEALHE OB EREE R FTRER EM TH D, L LR b,
Uy RTTAF 70T E LTH, MAKLBERS LT 2 i JREIEDMER N 72 O FE
TARD IR RETH 558, METEEDO 2 A hBKER— RIZ< 5T 4~8 {FFEE
Ty 7L TLEIRBREFBFEGZLZ L EMMUITAES TRV,

DX FEEMELZ, AFSFEETIE. CONFZHWTY v R T RATF v 7 O
b x5 2 & T, ®EOVERNELZ kT 52 L, S HIC, R MYRIRESE
ZRRTHZEEBELTCOHBICEHE ST EOMREREZRIELT-, (K 1-1),

MItE. 2Rk, EOBFEHS -
B KA A S<HRETINS CNFZARIMTDILlcE e oo
% o Q11 1:4(4
M KkpnpoTE, KHEBRICA
[ AR NA ‘SR EREDHIR
(0 il ¥TLAE ‘E#METVFAEICHEAA
s Q=R
kDI VT SAF Y I HIE -EEEOM .t
R IRIC L B B L
| azromE | (HRMEOA L)
AREF—Ki, 40~80M/ ke, @1 N
7IKTSAFY91%. 300M/ kg LHL R
-REMIL

1'1 Uy RTIFAF v 7 OFy F RIS Dk & xR
1. 4 KREBOERFGEE BE
(1) AT
CNF #7265 N CNF £l 2R L, H55H) THr > BRI (L RICER T & 2
BT R, AEB TIIF v FUARMEMEZ R E LTRET D L &b, iR

NPESE & oI L v o TR E, R RGE, JanfEH]. B o —Bfte A LH
D B D MINTE T NV EET L, FEEROWE LK 1-2 177,



//7 — | BnAR <\\

MR BRI R =N AR AT
@R SRS CNFER#H e
= i
e 1
CNF(#&#. Bl )&afIAL. EHMT

PO BRI RI AR TESE g |
SHHASEERTILLLIC, BA BEERRHINRADD
RAEEEHAL RARE. NN EFflH

&, REEE, R 0—ALLER
05 BTN EBETS, A\
o= y

X 1-2 FE2EKDOA A —TK

(2) REBIZB T LHEARA > b

AREFITE L T, DL N OB bRl 2 i 5,
- HERIERRACICEERCE DR GIETH L 2 &
cEFEMEDOH DR TETHDH L
s FHIRICEER A DRIHIETH L Z &

s FERBEOH DR TIETHL Z &

(3) AEB DR HIE

AREBHBIZBWTIE, ONF Z2FHT 5 2 2R L LT, MERERILICEM T,
FRAME S A 2 7% FUAMEM ORHBIRE LB L T, RNEEZENITE O T
FMEPHER CEDFEET MVEEORETH L AEL LTS, AT, 3 4
% a BB, HERBD RIAD DIEEEIEZ RIS D,



2. EBRRERE
2. 1 CO28lEART v v v VOHER

COHE DR T vy Vit T 5720 BEF Tl b A ¥ & — RNk v F o &%t
%k Lf: ( 2-1)0

-

. E. HBELEFVFL O
DY1Z
v -W2550 XH850 X D650mm
Q7R BRI
“‘---u--.:_-'-' -------------- .---Gﬁefnm‘ AR—AErERYPEAEARAEIRR
g Ko P | vrvy
IR il ¥I0, KEHEBRIEEET
| el e = :
Y :
A4 K i 850mm :
——
P——

* *
llllllllllllllllllllllllllllllllllll

2-1 ®HpLlLicxy T

Flo. BHFEV AT L% v F U OfHligEH (A7 L85 2 2-2 (2R,

AL T, ANE R — RO E, fIER EoSTLOMMIc kY vy Exy b E
BET 5 TR, BIEROVKBET VI =0 LDARM LU THL - 7L AT 528128 D
N B —EBET L TR, KOENLZEET L2 TR, SHICVAT ATy T b
U CEHBICERELIEEZ T2 TRET D,

HGRETDHUVAT AX v F L OH A X, 255cm(W) x 65cm(D) x 85cm(H) D —fi%
fy7e~HET, EEIFKN 190kg THDH, Iy Ry MM U2 —1E, RELHFT~D
Wk DRIz, B THANYTHN D, AN TORICIIMER TR EDNL D23, {F
ERFMNE L, ZRVF —HEEITSER L L THI/NS WD BE L,

VAT AX v F L UTHAN THEIZIE, ZOEEOMIZ, TR L OROMAE
MO AHTENDZER—RNTHDLN, Ty Ry MNMBARBEsnDsZ L TIh
O DARREEIZZAGITA U2, A ENIEHl#EFE I & D Ty, RE R — REIL,
— XA LERREEO b O FE S, ERFICAEES A XIZEbE T
7o, BE TR Tr AREAET L, b, A TE U CERLBESICZITHES



b,

FrExry hOREICHEHAINDFEMED > b, 7T AF v 78R O EEORE
B AGNTONT S, FERERE UTHHiT 2, 77 A F v 7 HITT X THANT L& L
T, Fo, @BREITT AT TS THE LTCHMET 2 L, B2 —D
HETRTRAET 20 250301F, TRATHLREBIIEEND Z &b, B ADORAEITBE
L7220,

RS IE DRI OV TR, A X Dk O — A7 BEEECdH 5 500km A AR
ET 5D, o, BEERELAHIZONTIT, —BEEHONE L L, KL OT 7 2T
o 7 HITEER), &I Ty & L CEMET B,
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HRELEFVF O ORY
O P8
-W2550 XH850XD650mm
@3 BRI
R—=27b—L4, FrERVPEANEKXE
AXBRRU Y
xavn, kit BRI EEY

AEVIEICE. FHra
7 ERRRICT 37
FrERVMBZE BV,
CO2:tHICH LTS, WP
BI#HCENT, Ry A8

FrEFVMERELIBS
TREL TS

X 2-3 CNFHEM7y R7I92F v 7 2Ly F v (TS EFY )

RIZ CNF %N WPC 2RI L= v F o7 A ey 7 WMBIT A v 0RE
i) X 2-3 1R, £/, CNFIRINMU Y R TAF v 7 2R LI AT A%y
T2 ORI (AT AR 2K 2-4 1R,

CNF iy >~ R7 T AF v 7 ORMIEEE B0 E . 7T AF v 7k E 72
LRV Ta Lo ERHELTCar "y ML, ¥%a s "oy ROMHEFEIZ XD
Xy F UM (Fr bRy b) 2RET D TREZMEGEE T 5, Sy TFroPha X
IE, HEESHR T 2 BEfE S v T A bR 255em(W) X 65cm(D) X 85¢cm(H) & L 7=,

BAKIL, BURZ ZE T IVUIAM EBS CHEH SN D BEEM ORI TH 5 7=
O, At r & L TORMBAEETH 208, 4% OLEMAG 7 b NIk 2 B8 L
T, AMF o7 ELRFE LTEMIT2Z L LT,

ANy RMEKROEMARIE TR TIE, AR e L LSMNIRASND b
DX, VEOHFMIAIOARTH Y | WINO TRIZE W TH AR % 0 v 25 13K
B LTHRTRICEINDG LD, BEe A IRELRNbDOE Lz, £z, FTLRE
2> 6 RIS OBLE I TAT LTV uy,

CNF #®hnw y R7 I 2F v 7 Tl fMEIBICE D FrvExy MEgEET
HTENTED, LIERS> T RETLHBFV AT AF v F O TREIZ, RER— R,
ERCME72 EOBFEE L OMNIC L > THRy By b ERET 2 TRAEKT S,
T, WA —EFRICLOEFHATE 5720, BfFF v F & CNFiRY ~ R
FAF v 7 X v F L ORITEITR,

BILEIEOAMIZOWVWTIX, CNF IRINY v K7 I 2F v 7 v F 0 Clriika(l,
KRz Ry MERIIFRFSND Z L n | Tk EEOEE | FEERO A 3Rl 7

10



BEE7eb, ok, LHOZEHRE, @i - st O x Vv F—EEIZHOWTIL, LG
DEA ANR—ZANEALT D R[REMEILH D D5, BRSO AN/ NSV E L,
FHIZE D TR,
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2. 2 (RRFBILLOFEMEFHMNED FS O 5
(1) EmFEl

a) T —XINE
S v Foid, LT mtE 2 onTTF—ZINELZT-T-,
OF v £ x v MUE TROFMEMEH &L e 23 E &, =3V XF—fiH&E
QA2 —ETEROFEMEMEH &L N AL, =XV —fFHE
JFAEHE H BT RSB A TH LIy ERy REOH 7 o Z —OFRIEIC 7 2=
AR L CHEM L, BB R 2 &80 - #as o FHRFH & B8 1ED
LR LT,
F72. CNF Ny RFI2AF v 7Ry F 0%, LFOT RO N TT—
AR Z TS T2,
OCNF s >~ RFF7AF v 7 Oar vy NEGETREOFEAMEHEH &&=
X —{HE
QM L 5% v B MM RE TR OJFEMEME H & &K O 1L X — 2

=
JEAMEHME B, KBRS THLI Xy EXRy FOERICEAREFT L CHEB L,
a Ry RMEOEIIEE I, AEERE )2 200kg/hr D%, & O 150kg/hr &
IRAR - OB OBEIR OEHE &2 EZRIL, LA RCCRE L, $v
Xy FEREOEEE 'L, LPEEE DY 150kg/hr OFFHAIEME, KO 3-5m/hr
DY - W OBENIRFOE &R EL ER L, QR 2R C TR L,
— 77, WEEERFD R Ty 7 BERGIERE L EICE L T, BEFEF v F o EX
v h&E CNFIRINY » RFTAF v 7 F ¥ By MO, BEERIERFO AR 23 B e
DI, FEENRNENT D, HM 1B S0 O A ADRKIFERL TR 2 8
MB FHERIT 2 R0 ERE LT,
b) AL
B TRIZBASNDFEMEIOARIZHOWTIE, 20 Bl & DB AL b2
DT A 7¥A v GHG $Etti R (FEA) %2, LCA Y7 b TMIiLCAJ MW\,
T —4_X—2Z [IDEA] 72HROTHER L7z, 728, BkRED k7 v 7 OJFEALIE,
CFP 7' u /7 LAOHEEM KT — 4 2B LT, 7o, 77 AF v 7 EHOBEHL
HOBIZEGEZT 7 ATF v 7 ORBEIC L VAT D CO BT, LT LT T AT v
7 R DRFE T BN FEININT 80% L AE L CHI LT,
1) GHG: greenhouse gas, LCA: life cycle assessment, IDEA: inventory database for
environmental analysis, CPF: carbon foot print

13



c) COz#EH=

BEfES v F o 1 ADA oy N U SHTRERZ % 21 KUK 2-2 IRT, Fr X
v MBS ORUEARTT, RIEOKESE EDD, 212 L, FYEXy POBEEITD
U X —DR 45 ETH LN, BEAMOMITN 25 L o7z, ZHUTiIh v ¥
—DEFEBEBNPRENT ENEEL TS, i, BEffx vy F L, BIERTE I
TWAHBEMAEXIRE Licled, ERMERCE R RICBET 25k s iz, L
MRS T, # 21, £ 2-2 CIEIMAEL LAEFINH L 2 &2 TREVEEE 0
72

14



#£2-1 BEFxyFrofliEickiys Ao~ MY

BANE GHG JR HA7 GHG
(100 “+5%%, IPCC, 2007) Pett =
(kg-COze/ HiAL) kg-COze
ANEHR—F 7.494 | X—T 4 T VAR — K 125.17
1.180 | " EMHENR MDF
{EHEERAS (7 —7, & 3.999 | ABS #ffi5 8.61
— b, HEEAI) 3.505 | T AF v 7 — |
1.433 | KEmFA4 V7T
*—k
SRS (XA TR 1.744 | "oHEIESHR 75.87

c. 7L 4.034 | HERZ A T3 A B

T = A - [EE
AT AE

10.670

ARl - /phaal - M
Lt

2.425

R
ZOMOTERTZ
AT 7 B
AEFERE T 0.554 | RftES] 15.76
(NG FrbExy M
102 —KE

WAl (A, R

HEPETRE ) 147.24 | kWh | 0.554 | ZHEE T 81.63
UNEr) ooz —lik 150.48
&5 456.58

7£) IPCC: intergovernmental panel on climate change., MDF: medium density

fiberboard, ABS: acrylonitrile butadiene styrene

15




# 22 BEFEX v FUDBEEICBITLA UMY
BN GHG JF HAL GHG
(100 “+454%, IPCC, 2007) Pett =
(kg-COgze/HifT) kg-COze
128.66

NERBEFEALER
TTATF w7 RBEFRE
Wy e
TITAF 7 RPERE
Wi ek

& 8 R PEFE AL PR
LEUNTY TReS

7T ATy 7 RPEFHE
Wi HEHEH

& )& R BE ) AL
e 128.66

HEZEICR D & RER— K, @B, SIERSOIEIZ, AOREVWEE
PAATND, Fr By MBGOFEM LK OEMOATRNRENT ERLI D, T
MBI DO ARTIL, BIEDK 20% TH Y | NI IF RV, ZHUTIE, BRSO
BERIALERIZ L D AR, MOE R OIS, TUBRIC X A AP RE S EEL TV 5,

T —4~_X—2 (IDEA) OJFHEALIL, AREFHA LB LD ORI DOfEZ R
LTWaEN, REREOA—F—ThbELE 25, ZORBMIZIT, THRADOA
Ty NEOT U Ny b ERIGAEFERETCH S LT EOBAN e E TV A s, T
BiClE, #kalph A ADx o F BN EEIN TWDHAREENRH Y . b &2
UL LBz 7> TWD Z B LN 5,

CNF T v K75 2F v 78l 1kg DA 0 b U SHE B2 3 2-3 105R7,
AMF v FOFREMDN/ NS N2, KB OEFREECTIZE ., EMBEEOARIT
NS B, EBIT, Ty MEEREINTIZHEE LcEE, kg H720
2.39kWh TH Y, B> CTREZRMETIHRNWZ &b, CNFIRIMY v K77 2F

16



v 7 M OJFRHEALIX, 2.71kg-COge &, —fRHI7RHEM & B2 WFER & /2o T2,

#2-3 CNF#IY v K79 2F v 7 1kg Wi R RV

BN & GHG JF HAL (100 4-F6%%; IPCC, | GHG BEH &
2007) (kg-COze)

PP 0.75 | kg 1.839 | kg-CO2e | AR VU 71 t° 1.38
kg L

VNI 0.25 | kg 0.024 | kg-CO2e | KK F > 7 0.01
kg

a8 R | 0.78 | kWh | 0.554 | kg-COse | RiES 0.43

s /kWh

PR AIE KO8 | 1.61 | kWh | 0.554 | kg-COze | R#EE S 0.89

M LER N T /kWh

ARl 2.71

HEFTIC, RN T T AF v 7 OFREMNELLTICRT,
- TEREILT 7 2AF v 7 88

c T¥EMRT T 2F v 7 80
- REAFIR Y = 2T VR E

« A X7 VG
cXEOMDT T AF v 7

3.507 kg-COze/kg

(2 COHIBZN ARG TE D L E A D,
KIZ.CNF IR v R 7T 2F v 7 e N THRIET LV AT A% v F o 1 HOA

Ry MY GHTRE R A 2-4 L OVER 2-5 1R T, £ 271, 22 D FEX v F DA v
Ry R EANBFEDLLZDOIL, FY Ry MO ORIE IR T —XZEE, LOHL,

3.944 kg-COze/kg
INHDTTAF v 7 HEEREOHKIEZH T 52 R TEXIUE, REBICKY +52

kR Ok R, RFEERFORENETH D,

17

5.354 kg-COz2e/kg
4.712 kg-CO2e/kg
4.338 kg-COz2e/kg




#24 CNFHEIMT v RTTAF v 7% F o OfECRBITAA XU MY

BN GHG R HLf7 GHG

(100 5%, IPCC, 2007) | HEHI &
(kg-COze/ HiAT) kg- COgze
B3 22.41| kg | 0.024 | KMfF v 7 0.53
) B =l P 1834 | kg | 1.839 | KU FuvrlL v 33.72
A PETE 54.56 | kWh | 0.554 | &HE 30.25
(hEH) Fr bExry ME 64.50
717 v B —FtE 44.15
Wl (A#. ) 24.69
AEPEE 147.24 | kWh | 0.554 | R 81.63
CUNED) oz —filiE 150.48
Al 214.98

¥y Ry MBS ORIEAMITREROK 20% & BEFx v F o L R TRWE -
RLhhoTnd, FrExy MIGOEEENL, BEFEX YT O 251278 -> T
WD, KER— REOKREERLNE S 202 &0, 2RO ARTE T 5558 L 7
ST FYEXRY MBS DOFEN TR S122 LT, o X —DEFEES DOARH
BIRD 45% &, IEFITENWFEERE R o7,

18



#25 CNFHRINU Y RTTRAF v 7% FUOREFIZEBITHA UMY

PR GHG JF HAL GHG
(100 #F5%%, IPCC, 2007) PEH &
(kg-COze/HAL) kg-COze
ANECRBESEILEL 0.00| kg ommf?ﬁﬁﬁmﬁ%ﬁ< 0.00
7T AT v 7 RBEEY
7 0.00 | kg | 2.708 | BEHLEE (PESE) 0.00
ALER
7T AT T RBEFEY
B 0.00| k 2.933 | C &A% 80% 0.00
ELHEHE & a
& B R B AL 0.00 | kg | 0.004 | HNZ TSy (PEFE) 0.00
Wiz 37.37 | tkm | 0.178 ijyﬁﬁgmt 6.65
‘ ' 50% '
AP 0.00 | kg | 0.000 0.00
NG R BEFE AL BeHALEE (—BE, %
22.41 | kg |0.028 Fre L) 0.62
7T AT T RBEFEY) PERALBE (—BE, %6
i 30.35| kg |0.028 F72 L) 0.84
7T AT v 7 RBEEY
B 30.35| kg |2.933 | C&HE 80% 89.01
e & a ’
4 B R FEFE ) AL 25.12 | kg |0.984 | HESZTHLSY (—BR) 24.71
&t 115.18

B FERE O AR, BB DORICH F 0 BN, ek L K& 72
TR, R L, 2EOARN TR TWAHT=D, HHERELTLM% L, &5
IZRK&EL 2o T D, BMEERABOARMNPRKE VR L5720, B Y A 7L
F. BAHOBENPEEND,

% 2-4 kU 2-5 THRELZ CNF RN Y » R7TAF v 7 F v F o, It
ML Xy FURICY A XDOLDTH LN, EREICH D FTEHOSIE H LER
72, MEOKREENFSE L ITEARWARERH D, £ T, FTEHIHRETE 55]
EHLAYy 7 A% CNF vy RS9 2F v 7 TER L, Zhvzliabit oo
VAT LFXyF U aiHii Lo, fRER 2-6 KUK 2-TITRT,

19




# 26 CNF MUy R7I9AF v 7 FxyFr+Xybry FOMEICKITHA

VAN

PN s GHG J5UHAL GHG

(100 4E45%%, IPCC, 2007) | HEHE:
(kg-COze/ Hifir) kg- COgze
B 55.29 | kg | 0.024 | KMF v~ 1.31
R 7FrEL v 45.23 | kg | 1.839| RV L 83.18
HEPREFE T 150.97 | kWh | 0.554 | S&#i&E 5 83.70
UNEEH) Fr Ry MRy 7 28 G 168.19
1 B —HtfE 44.15
wnFl (AR, ) 24.69
HEREFE T 147.24 | kWh | 0.554 | RS 81.63
UhED) ook —siiE 150.48
Al 318.67

FrERy PROR Y 7 ZOHERARIIRILDKI 373D 1 THY | Biffx v F
D 49% LD EH BN L TWD, 72720, F¥ ERy MERy 7 DEFEE
FIDOAFTINEIRDOK) 16% % 5, B Z—DAEEENZ FR>TWNDZ &0,
ABITRIE DR 2 SFICB W TR 2D 5 Z ENEE LA,

20



#* 27 CNF Ny RTTAF v I X F o +F v ERy NOBEEIZIRBITAA

XU R
BN GHG JREANT GHG
(100 #+5%4, TPCC, 2007) PEH &
(kg-COze/ HiAL) kg-COze
A R BEFE ALER 0.00| ke | 0.002 E)F;% i R AL Ok < 0.00
7T AF v 7 RBEFEWY
7 0.00 | kg | 2.708 | BeHLER (PERE) 0.00
ALER
TTAF v I REEY
B 0.00 | k 2.933 | C &A% 80% 0.00
B BEE 8 :
3 B SR FEFE ) AL 0.00 | kg | 0.004 | HSZALSY (PEFE) 0.00
LEIRT TIRES 68.93 | tkm | 0.178 ~ ? v 7 Wik 10t, 12.95
' ' 50% '
AZHAER 0.00 | kg | 0.000 0.00
AR BEFA LI 55.29 | kg |0.028 gﬁimfi(#%’ e 1.52
. . - .
7T AF v I RBEEY J3E — SEE
IAT I IRERN | o ke | 0.02g | PEAVLEE(PE, T 1.58
il L
7T AF w7 RBEEY)
B 57.24 | kg |2.933 | C&5HE 80% 167.90
ECHEHE L 8 = ’
B R BE R AL 25.12 | kg |0.984 | HESTALSy (—J5E) 24.71
&t 195.71

Fio, ARIEBICEER TIZBIT Y 2 b—1 a3 URRGEEE FEE L7223, iliE &
B CIZB L CRIZIER CRF & 72 0 | REREITRO MR o Toizsd, ekt
S BTSN LT,

2-51, BEfF¥ v F o CNFIRIMY v K77 2F v 7 X v F . CNFiRNY
v RTTAF v I DRy 7 AZBMLTX YT O 3FIZOWT, GHG JEHED
WiRZ R LT,

kL LTE, CNF IRIY Yy R T 2F v 7 %o F ik, BEFES v F ok
45.7% (283.6 kg-COze) DHNE 72 o7=, 7o, Ry 7 A& B L= CNF &N
Ty RTTAF v I Xy FTH, BEFEF Y TFUNnD 15.1% (93.8 kg-COze) @
HI & 7o oo, IO 2 —E301 3 HLEBRIUTHLIN, IFrExy MRy

] BB CTHIEZN AR R blz, TRy ERy bRy 7 X ) (X, RKER— LM

HRT 7 AF v IMERMICEZHD S Z LT, RERANKE o728, AT X
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AX—[IEMLTBY, AROBETH D, £, WMEOAMIT OV TIIHE T OH
BENRD D 218, BIE~DOFLHEITHE D KRE R, BEFRLFLIZOWNTIL, 77 A
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4u 700" EREEELE
N 8 R
/
thae u 4 B AR IR
:\ L —
a 600 N E—
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L7 CNF @MY >y RFF2F v 7 % v F o =fEO GHG HEH &R

-

EREICRBW TR L7z COHIBIC R 2 FSFHlR REZLLTO L I ICE LD T &
MTE D,

Xy FrOXYERY b2 CNFIRIND Y RTT7AF v 7~ MUET 52 LT,
1 BH7= VK 94kg O GHG HEHEHIEZNIRD RiAEN D,

*F Y EFR Y FEMORAMMIRE PDT L8, Frybexry MlEOT RLF -3
HINLTRY ., ABROBRORMND 5,

I Y ERY FREMOT T ATF v 7 ORIGBINT 720, BEILEO AT EE N
T2, ZoZlix, WEHEHROEMOBMMANE LD L2 R L TVD,

s AENEL RHRERAL DOREE A R L TV RV, CNF IRINY v R 777 25 » 7 Bl
DI APEPER N D RE LS BETH LD THEL, TOURBEFIND,
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(2) VHA 71k

CNF ™D > R T AF v 71, —RIZT vy XMETHEHINTWDL T v K77
A2F w7 XFOmEmWEREAL WD, —J, TI7AF v 730470352 LT,
BEEDA ML RAEZIT, BENMETT 5, vy RTIZXAF v 7 EFEETHY |
M#%D CNF IRy » R 2F v 720 A 7V LIEGA bR TR TSNS,
LoxL7el s, CNF mIY Y R 2AF v 7%, @O Ty KT T7AF v 712k
EHEEETH LD, U A 7ML DA ML RAEZIT THHILDOERND/NI DO T
eV OMRERH D, TO%E. VA 7 VEZBINHHEA~IH TE 5 iR &
D, ZZTlE, CNF @Iy > KT 2AF v 7OV %A 7 I L CiMEE L,
FIH O J7 e 2 MRGE L7,

a) IEME

X 2-6 (2, VYA 7 ikl EERRIICEBT S Mo ks s, 22T 1Y

TA 7 S A 7 VTHREINSEREREZZBE LIRS O Z & Th

%, CNF Ny v R7I72F v 7 ORI TH L2720, 22TV A 71

MR E 7 L CRMEL TS, £/, 1RBEFEAA—VVMTOT T 7T —

2 ThD, EEIZIT, ERHETHY, FHIZBT295E, BERVWEEZZ LR

L1280, ZOFERERITZ M H D EHTEN, &2TOY YA 7 VEHIZEBNT,

BRRFZ LD AR TR T WD, £/, VA7V E2T 528180, F)

R A2 3B LTS, ZhiE, "—ATITR2F v 7 THHR) Fube L U nk

T LT ThD BN, LDLENRG, VA7V E#DIRL THE

BRI/ E VN, Eo, BBFRFRIOREHZE Y . MV Z X1 EIR SIREFED Y TR < 7

STWD, ZOZLE LV, WERKONS ERY MLy 2-8ETIE T7hbb, &

EMEZ T 272 EOISEIT X, AEBOBREMZ VYA 7035 Z LIXARET

b5 LHWTE D,

23



70

BEEH
60 | =—1EE + 268 368 —e—4EE
T 50 |
< 40 F
Q
-
£ 30 ¢ :
&
® oo |
10 |
0 Il 1 1 1
3 5 7 9 11 13
ZiEEE  (9)
2-6 U VA 7 VA EIRBIFRIC BT D b v OZAE
b)) REE

AR FEE=R[ O U A 7 v ElEg & fishE MFR) ORfRZ X 2-7 127, KHIZ
iE. U A 7 ovalE A IRREEL S FERE L TV D, IRBRIEIEEE 2 DI EEN T T S
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AEIORFEIEREL LV TOFMETHL OO, FyF UM E LTHERLE
CNF iy > RFPTAF v 71E, TvXIMHAT Y RTTRAF v 7 ~OiEEHICEE L
T, 7y 77— ROfEmE LTRETX DA RE SN, T vFHoL
> M OEAR 120 F1~150 F/kg THDHZ EnB CNFIRINT v KT T AF v 7 B
MiZ, Ty oy KT 2F v 7 5BIcB 0L, @fIMiiflEEMg & 725,

Fo. AEEREICHWTEARRERD WD, REBFEMEH W) YA 7 1
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T 2 FIET), ZAROFNEIZIEFEMBM TH Y, EAIZBIT 2 KEREFTR
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(3) =& b

COBEHHEDETH IR LBV | Jii LICB L CIXEFESF v F & CNF @y »
RTTAF 7 Xy F U TIEHEITRD N7, TOTH, 2 X MREIZBW
T, BEfFF v F U L A% S 5 WIEREUL T HIVULR W E W ) i b iz, 4
Xy FUIBEHVIMEHTHCNFIRINY »y R7IAF v 71dF v By MR LT,
40.8kg, ¥ ¥ B % v MG T 100.5kg & 725, CO B &Rl T — & B @ HHYTAT
STERIEN D RIBHEITETE OV v K77 2AF v 7 LIZIEEDL LW LR S
TWD, F7o, KL 30 M/kg B2E EAT 5, LIeRnoT, —iR Y v K77 AF
v 7 AR MKW ERSEIRTE, CNF RNy~ K7 2F v 7 Oax ke
., 380 M/kg LExELT, 2LV, F¥ybExy F2 LT, 156 TH/AM, 40 T/
B LR s, BERMRBEFES v F o oflER iz Z ZIZHFRT 5 2 EIETE RV,
ZOARNTHNEL, TRRBFNDOLEF O ZENTE LI,
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(4) FHEHRMR

# 2-8 12, H @A ABDOYRL 27T 1 A ~12 A DEEETHEE RS, EEE
THHENEE 9 HATHLZ EEBEL LRI L, v Exry MaLT 250
T t-CO2 . F¥ bRy AT 85 T t-CO2 ® GHG HEHEHIEFIENH D Z &
(272%, FERTIL24 TRFH2OT, FKICF Yy Xy 2L T6.8 Tt-02 | F
Y ExXy FAT2.3 T t-C02 O GHG HEH =HIBN RiE 2 Wi S 2 Z LA TE 5,

—J7. Ml A A~ 2GR AEH LcGe. R H&EIL 10 T~23 TtHETH S
ZEMND, FRMEICERETIIE 250~600 t /4E L 72 0 . TR T HO xS AIRE T H
HLfERmTCE D, £2. CNFHRINY v R7 T 2F v 7 EfEIFLET 37 T~90 T
t 4R EHERF S AL, FRI IR TIX 980~2400 T t AE L 72 %, BUE, T v MY v R
TIAF o JEFERIT A0 TUETHDL LMD, Uy RTTAF v 7 EERIEITT
X, S TERW, AL, AENIARHFEEEZNZ Uy RTTRAF v 7 TRELT
WHDT, BHEDTTAF v 7 A= —ICTHAEENREL 2D, LER->T, R
Tave LT 2,000 THELLEH AT, TTAF v I A—T1—TOx T+
SHEETH D, AL CNF Y v R 7 2F v 7 oflEE cid, Mllk& R c+5%f
JGTE D,

—J, ¥y FrEET DL AT —%, REIZIIAEL TRV, #ERT, EE
RIFA =T —ToHD NI TABRNDID, vy TF U ETEHEDRIISIEATRETH 575,
RETRCWZEHT IR TIEHRY, LOLERL, AEBKRED CNFIFNY » K7
TAF I XTI, /v XA BHEANYT) THAHH, EHMTH
5 CNF T v R77 2F v 7 1 IHIBERZMHATE 5 (I U o2 —Ef I EamlE
fE T E DM HEN), LLEXR Y | AEHBBRIL, ZFAAREEO I THEBLT
TLHMETH D,
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# 2-8 Epk 27 SRS T

% B m # # % ® 5 5 58%yvay 55—Fm
E o |swen| 5 ow [swew| 5 ou |weenw| 5w |swen| 5 ow [weer| 5 ow |weew| 5w | swew
iLmE 33,776 4.3] 10,838 2.8] 18,975 5.2 313  57.3] 3,650 1.6] 1,898 7.3 1,752 16
# 5, 686 40/ 333 -1.5| 1,820 5.8 10| 171.4 511 44.4 3| - 459| 315
BE 8,628 5.3 4425 -1.7| 3,634 1.8 28| -78.6 541(  -30.4 176|  -54.4 365| 6.6
=1 23,719 -89 7,729  -0.4| 11,708 -14.4 175|  -43.4|  4,107|  -4.4] 1,326] -14.5| 2,738 0.9
e 3,853 2.0 2,501 11| 1,016 5.0 10| 357 37| 0.9 0 0.0 317 0.9
2 5,403 18.7| 3,076 216 1,721 147 15| -81.9 501( 352 52| - 53|  23.3
) 15, 568 27| 7,241 3.8 6,744 6.2 86| -7.5| 1,497] 255 220 -25.4| 1,275 42,0
= 22,310 -0.3| 9,379  -6.1| 9,191 6.8 143 58.9| 3,507 -2.5 862| -29.4| 2,735  10.7
wA 13,1200  -3.4| 6,214 45| 4716 2.2 57| -27.8] 2,133] -10.5 83| -71.9] 2,050 1.6
BE 13,174 8.2| 6,682 0.6| 4449 287 45| 2.2 1,908 1.4 83| 186 1,911 2.4
HE 57,357 1.5 16,280 1.1 22,702 8.8 274| 3.9 18,101 -4.7| 4,368] -19.6| 13,633 1.6
Fx 45,784  -3.5| 12,307  -4.6| 18,152 8.8 247|  220.8| 15,078 -15.1| 5003| -28.7| 9,858 6.5
£ 141,978 -0.3| 16,651|  -6.6| 64,500 8 848| -66.9| 59,979  -0.8| 41,046 3.5/ 18,377 -9.8
N 73,271\ 12.5| 15,222 43| 29,641 135 179| -75.2| 28,229|  18.9| 12,573|  44.1| 14,950 3.1
R 11,554 0.8 6345 -1.2| 4123 0.1 14| 52.0 972|  16.8 267 9.4 682  16.4
B 5,828 5.6 3,212 -200 2090 196 62| 1.6 464 8.7 19| -7.0 31| 14.0
A 7,286 12.9] 3,819 146 2,539 146 19| 267 909 18 198 -33.8 05| 18.7
w3 3,911 11.9] 2,330 5.3 1,202 279 5| -73.7 374| 158 68| 134.5 306 4.1
s 4,608 57| 3010 149 1,158 57 8| -95.0 432 227 168  205.5 264 11,1
£ 10,609 -3.7| 6,660 -1.6| 2601 ~-13.4 122| -47.4| 1,226) 208 2450 60.1 970|  12.5
e 10, 436 1.5| 6,057 1.3 2,516 7.0 37| 54.2| 1,826 5.4 75 -76.4| 1,751 8.6
#iE 24,052  -1.8| 12,508 01| 7,408 -11.5 123 -42.0/ 4013 17.5| 1,302 682 271 2.7
25 58,720 51| 19,031  -4.4| 23,668 17.0 664|  61.6| 15,357 0.1 5753 9.9| 9,600 4.8
=% 10, 059 0| 520 -3.1| 3,308 109 37| 68.2| 1,415 2.1 381 102.7| 1,028 -14.2
HE 8,208 -2.6| 4,164| -1.3] 2,766 9.3 82| 156.3| 1,196 -27.4 80| -80.5| 1,116 9.3
= 17, 644 3| 4,683 3.9 6,594 -10.4 107 18.9| 6,260 11.0 3307 29.5 2,031 -47
P 64,204  -0.5| 9,989 0.3| 28,608 -1.7 443 58.2| 25.164|  -0.1| 14,622 1.5 10,422 2.8
RE 32,696 -4.7| 9,950 -0.5| 11,324| -8.7 203| -33.6| 11,120| -3.1| 5,750 2.3| 5205 -9.7
%8 6,517|  11.5| 2,692 5.5 1,717 -1.3 2| - 2,086  44.6 650  723.8| 1,417 4.1
B 4,909 21| 2,585  -4.8 1,696 9.7 153| 2,960.0 475|  -36.5 o| -100.0 469 4.7
R 2,549 3.9 1,289 3.6| 1,039 2.3 8| 33.3 213 13.3 112 0.0 101 32.9
B 3,088 2.8 1,435 -7.2| 1,236] 3.0 22| 266.7 305  124.4 299  406.8 92 -21.4
il 12,302 13.1| 5,342 3.3 5205 15.0 61 90.6| 1,784| 453 1,009 167.6 773 8.3
BB 16,280  -1.0| 5362 -1.0] 6699 152 49| -64.7| 4,179| -17.8| 1,538 -41.9| 2,637 8.3
wo 7,506  -1.5| 3,236 -3.4| 3,233 63 37| -43.9| 1,00 29.0 638  39.6 444 144
&8 3,802 5.5/ 2,05 -0.1| 1,430 -12.4 1| -75.0 306 2.0 17| -25.5 187 38.5
B 6,412 87| 2841 57 2,504 104 72| 188.0 995|  67.8 501 95.0 08|  44.2
2% 6,817  -1.7| 3,528 -1.1| 2,301 -11.3 26| 550.0 962| 251 504 69.7 458 2.1
& 2,734 1o 1,411 2.9 873|152 8| -68.0 376| 6.5 115|  -15.4 261 1.1
& 40, 415 9.1| 9,673 2.1 20,961 8.9 191 185.1| 9,500 16.3| 6,106]  33.1| 3,450  -3.4
e 4,941 2.3 2,05 -32| 2,500 263 18] -14.3 364 -48.3 52| -87.3 312 5.8
i 6,262 -0.3| 2,856 -1.1| 2844 148 32|  -54.9 530[ -37.5 257|558 273 2.2
ek 10,723|  -4.8| 4,540 0.8 4,206 ~-12.8 312| 700.0] 1,575 -12.3 601  -30.1 970 3.6
x5 7,258 17.7| 2,804 32| 3146 175 129| 279.4| 1,175 596 677| 137.5 498 10.4
= 6, 443 0.0 3,092 0.1] 2,516 0.1 34| 21.4 801| 0.9 238|204 563  10.6
R 10,578 6.0 4,388 0.8 4922 149 106 262 1,162 7.7 304  -43.0 850  21.1
il 16,136 46| 3,170 0.7] 10,726] -1.7 163] 552.00 2.077] 55.1| 1,685] 52.9 300 711
& & 909, 209 1.0] 283 366] 07| 378,718 4.6] 6014 18 4] 241 201 1.6] 115, 652 4.7] 123.624] 1.4
iLmE 33,776 4.3] 10,838 2.8| 18,975 5.2 313|  57.3] 3,650 1.6 1,898 7.3 1,752 16
it 62,857  -2.0| 28,308 0.5| 26,643 4.6 342| -46.3| 7,564 2.5| 1,809 -18.9| 50693 11.4
B 382, 211 1.9 92,405 -2.0] 157,110 75| 1,923] -53.6| 130,773 0.2| 64,521 2.8 64,748 -2.7
F1A: 28,579 6.1| 15,706 3.0/ 9,954 102 2000 16.3] 2,719 9.9 52| 6.9 2,034 147
Er 103, 267 2.7| 42,895  -2.2| 36,900 8.7 861|  28.7| 22,611 2.5 7,511 153 15,000 -2.8
iF 134,178|  -1.2| 34,063 0.3| 52,705  -3.8| 1,100  29.7| 46,310 0.4 24,418 47| 21,65  -4.8
HE 41,914 3.3| 16,664  -0.4| 17,412 8.2 177 -28.9 7,661 19| 3,506] -1.5| 4,047 4.8
mE 19, 765 1.0 9,905 -25 7,108 2.0 13| 37.8| 2,639| 27.9| 1,327| 48.6] 1,304 141
M 86,616 5.6 29,412 0.9 41,185 8.1 822| 139.0| 15,197 5.6/ 8235 9.0 6,916 2.1
i 16,136 4.6/ 3,170 07| 10,726] -1.7 163) 5520 2077] 551 1,685 52.9 390 711
E8E 318,390 2.2 60,460  -2.1| 134,995 7.8| 1,548] -56.3 121,387 0.3 63,080 3.5/ 56,818  -3.4
HEE 103, 267 2.7| 42,895  -2.2| 36,900 8.7 861 287 22,611 2.5 7,511 153 15,000 -2.8
ERE 134,178|  -1.2| 34,063 0.3| 52,705  -3.8| 1,100 29.7| 46,310 0.4 24,418 47| 21,65 -4.8
ot | 353 464 26| 145,948 0.2| 154,118 0] 2,505 8.3| 50,893 5.5 20,643 4.8 30,066 6.3
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EREBAI L D B2 BND, UL, COBIK, /A A~ AR H M OESESE K
RONRITLT L HRE IFe < HlHEME TE LS LALLM TH S LITFR
TG RIEKIZEB T DITEHOA 2T 4 THEOBEE KL b b0 L Bbh s,
ZHEHLS ET, IENERLT-OTHY . 2B EZHARDENTH L —EDNR
WY, HEEVR—F ERIFR—NEAS BT 0 TEITAREE 72D, MR,
HEEVR—MILOVFTEREGENL, ZoRITEDR LD L Eb s,
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(5) MM

CNF i v R7 7 2AF v 7%, KFREE 26% THRIIL TWL DT, EIZHE
L CIEBEAERRI TR T E D, S BIT, Fpd RIZIZ 7 B VAU, M bk, 8655
7y%77%%y7%m@ﬁﬁ@%ém%%?fb\ﬁﬁ_%bfi+ﬁﬁ&mﬁk
HENDD LD LB TED, LIEB->T, FyFUrAMBRRIcEbERY Yy K75
ATy 7 AOBEETLOBRPBEE DORG L 70D, —FH, KBEEHEGIZB N TH, X
BEHIBICB W CXINMIAETH D, 5T, I RFREVER) B ARt TcE oM%Y
b5, fHL,.CNF ANV R Z& B TE D2 A LIcARZEITHR R TIIFEE LRV,
L7 o T, iEEICE L CEEENRME LD, £72, a0 MMelizisn T
T, AEBOKFBZEE THSL M7 T AT TRIENARETH L, £ 2910, KEK
FRI R CIMT DI Y2 D ML 7R H GO — B a2 T,

%29 BERO—E

R4 HT BESE | HhE AE
RO | ¥ v F NI E D 2,500 | 3% | 1,800t/FIz%f s (7 v R
B BR O (kE M TTAF )

)

FIAR@ | ¥ v F HRICE D 3,000 | 2% | 600t/4EIZH I (v R
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1. Summary

The application development of cellulose nanofiber (CNF) which would
contribute to global warming countermeasures was conducted as a
feasibility study. Peculiarly on a short-term basis, proposition of a business
scheme in the local area and evaluation of the economic viability for the
scheme were desired. The final goal of this study is to explore the possibility
to develop a consistent business model from raw procurement through
disposal which can conclude in local area.

In this study, reduction effects on carbon dioxide (COg2) emission during
kitchen production and assembling procedure by using wood plastic
composite (WPC) functionalized by CNF (CNF-WPC) was assessed.
Compared to the conventional WPCs which contain wood flour as a filler
material, CNF-WPC shows higher mechanical properties. This makes it
possible to reduce the amount of raw material for kitchen products and add
them high durability performance. Furthermore high fluidity of CNF-WPC
improves the productivity. In addition to such advantage, reduction of
transportation energy consumption by using local material and promotion
of material recycling resulted in over 40% reduction of CO2 emission
compared to conventional kitchen products. From the viewpoint of economic
terms, the advantage of kitchen using CNF-WPC was revealed; producing
cost of CNF-WPC kitchen could be comparable with that of conventional
kitchen. In addition to these results, potential application and possibility of

business promotion was discussed.
2. Background and objective

In the residential housing field, different kind of efforts for the reduction
of CO2 emission are achieved, i.e. “improvement of air conditioning
performance by super-insulated house” and “low-power consumption
technology such as Home Energy Management System and use of energy
saving home electronics”. These promotions have been prevalent because
these provide the benefit for home buyer. On the other hand, there is still

room for COz reduction in sections of building materials industry.
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From the viewpoint of technological property and material cost, wood
based panels are widely used for a basic material of kitchen. When wood
based panes are used as plumbing products, it must be sealed against water.
WPC could be a suitable material because it has high resistance to water.
WPC has relatively high mechanical properties and durability, which
contribute to improve durable life of kitchen. If wood based panels were
replaced by WPC, there is a possibility not only to reduce the number of
components but also simplify the surface finishing process. Even though
WPC has high potential to replace wood based panels as the materials for
kitchen, cost of raw material for WPC 1is approximately 4 to 8 times of that
for wood based panels. Also its low fluidity is a problem when produce
complex shapes by extruder. Therefore practical use of WPC in the kitchen
has not been processed.

To overcome these problems, CNF was added to WPC. Addition of CNF
improves both its bending property and fluidity. Furthermore CNF could be
easily produced from regional wood by disk milling together with wood flour
which can be used for the filler of WPC. In this feasibility study, reduction
effect on CO2 emission during kitchen building procedure by using wood
plastic composite (WPC) functionalized by CNF (CNF-WPC) was assessed.

3. Content of implementation

1) Estimation of COs reduction

To evaluate CO2 emission for building kitchen by CNF-WPC, the
emissions during conventional kitchen building were evaluated. A size of
conventional kitchen was W2250 x H850 x D650mm with 190 kg of weight.
It consists of wood based panels, metal clasp and several kinds of resins.
Figure 1 shows the outline of conventional kitchen. Figure 2 shows the
outline of CNF-WPC kitchen. The CO:2 emission was calculated by 1)
cabinet assembling, 2) production of top panel and counter including
kneading, 3) transportation from factory to house, and 4) disposal after
usage.

As shown in Fig. 3, 94kg of GHG emissions will be reduced when
conventional kitchen was replaced by CNF-WPC kitchen.
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Fig. 1. The outline of Fig. 2. The outline of designed kitchen
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Fig. 3. Comparison of GHG emissions among conventional kitchen,
CNF-WPC kitchen, and CNF-WPC kitchen with box production.

i1) Recyclability

Plastic will degrade by heat and shear force at kneading process when is

recycled. To evaluate the recyclability, CNF-WPC was subjected to the
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repetitive kneading with heat. Kneading torque and melt flow rate (MFR)
during kneading, and mechanical properties for each cycle were evaluated.
It was found that the kneading torque did not change after second cycles.
MFR increased with increasing number of cycles. However, CNF-WPC of
higher wood filling rate showed lower increment ratio of MFR for the
increasing of cycles. Bending strength, tensile strength and Izot impact
strength did not drastically decrease as the increasing number of cycle.
These results suggested that recycling will have little influence over
mechanical properties and productivity of CNF-WPC. CNF-WPC kitchen
could be recycled for WPC deck material.

iii) Feasibility assessment

Table 1 The calculation of profits and losses for CNF-WPC kitchen.

Operation Section Unit price Remarks
(yen/kg)
Wood flour | Variable cost 23 | wood flour, electricity,
transportation fee
Constant cost 18 | labor charge, amortization expense
Administration 7
cost
Benefit of sales 11
Total 49
Compound | Variable cost 195 ENF, PP, additives, transportation
ee
Constant cost 4 | labor charge, amortization expense
Administration 30
cost
Benefit of sales 34
Total 263
Forming Variable cost 273 | Compound, transportation fee
Constant cost 5 | labor charge, amortization expense
Administration 49
cost
Benefit of sales 48
Total 368




In Shizuoka area, there are a lot of companies which have experiences
for producing WPC, and also wood flour as a raw material of CNF could be
supplied from Tenryu district. Even equipment investment will be required
to produce wood flour and CNF at the same time, all procedure from raw
procurement through disposal can conclude in Shizuoka area. Table 1 shows
the calculation of profits and losses. Total cost was approximately 12 yen/kg
cheaper than that of conventional WPC. This is due to the lower

transportation cost of local production for local consumption model.

Implementation period: June 1st 2015 — March 18th 2016



