BHRERO~T U T« = R —FH

(Z B9 2 A5

[Study on Material and Energy Utilization of Forest Resources]






M+ fw X

BHRERO~T U T« = R —FH

(Z B9 2 A5

Study on Material and Energy Utilization of Forest Resources

B UK 25 K 2 e i B S
R BER R AR IR A

K B

2017 4 3 H






THE UNITED GRADUATED SCHOOL OF AGRICULTURAL SCIENCES,
TOTTORI UNIVERSITY

Study on Material and Energy Utilization of Forest Resources

Dissertation by

Hirotaka OTSU

As Partial Fulfillment of the Requirement
for the Award of the Degree of
Doctor of Philosophy

At

The United Graduated School of Agricultural Sciences,

Tottori University, Japan

March 2017






ERVN

| R B o 5 N A PSSP PR U U PP PR RURPPP 1
1. RMFIHOELBEZMOLT-OD, —BWHZRFoRERA 1
2. BB EEZERT D 3 ODEIER (i 2
3. HEWTMEICMEY, BEGFEAMBEEEL R L LR 6
A T ST D H Y o 6

L R PSP 8
Lo Z3HT O T T R T A e 8
2. ARMAEXR L LM M B DR TIE 9

(1). B« EFHHEAL R T DRI e, 9
(2). FFRIT BT DHEFE TTIE oo 11
3. KEFT v ZIZ OV T O TTIE oo 15
(1), FHEEHIEZE TE 15
(2). B HIAE B 19
(). I ZE JT 1 e 21
T . R ettt 22

1. ~T VT NVEEELTOREF vy 7o x X —BEE L TORETF v

T e 22
2. BB EIC LD AMO~T U T L« =3 F —F GO E(LIEE.... 24
(1). 2000 FEDEBFIRE I ZE oo 24

(2). 2011 4 D FBFT BT I ZE <ot 24

(3). 2000 4 & 2011 AE D HEHL i 32
(4). HERF EDORIRBE A 37

3. REFEDHMIZLLZTF v 7T EMEDEITON T i, 38
(). "EMGICB T 2 HEFEHEMEOF » 7FERHIERE (2009 4F) ... 38
(2). BARBICBIT D2REFBEBMBZ OEAC 43

IV B D e 50
Ve D 0 AT e 53
15 PSPPSR 55



................................................................................................... 60
T e 63
FER STIR e 66

FRWAERWILY A B



X

l
MM MKERERMERNRKDERNREmp
)

KN M

1 BMEHERBEICBTL2EROREH .. 3
2 BB EICBTDHERDELR 5
3 AR ST D FIEE 7 T oo 8
4 AV xz—FT VBT DRMAIA DB o 22
5 HAIZHBITD 2000 FEDARM 70— oo 30
6 HAICKITD 2011EDKM 77— .o, 31
T BFER L RHEAS B D RRAEZE b 32
8 EWTAEINIZHE DN 34
9 BB AEFERBEIZHEIT DL 35
10 REF v 7AEEBEBAEASNDIMEDOZEA oo 36
11 AV THEEBFHIRER Ty 7MABEOREE =7 40
12 FEHG 5 THICHMASH D VT RERIEER T > 7O M
ERANBE DIREZEAL oo 42
13 EREDOHEBAKAEFE R i 47
14 BREFEICBTOHEBAKDOHEROEA 49



oS S S D D B S A A A

[ GC R \V)

S Ot

7
8
9
10
11
12

B R B T e, 10
2009 F DO FM BRI ARE F > FAEFER 16
2009 DO EN 2 S ER S T JEAMBHE R S TRCRE 16
A E 9 Ml AN REE RIS T DIREBM O E DR 18
HEIHE T 5 B D ARV oo 18
TEM G ONVTTIHBICBT 2AKEF vy 7EmE (2009 4) ... 19
R D 230V TAEREE e 23
2000 4 D BT P HIZZ o eeeee et 26
2011 AFE DI RG B ZR oo 28
FAEEBRBIZBT 2S5 EVOE i, 36
IREER T > TR R D 2009 FEHE P (EREEELUE) . 40

WEHG 5 T E SEENOARE T v AL 44



. IZIU®IC

I. FL&®IC

1. ARMAADELEZMA2E-HD. " BEZH-XRERA

AT, ~T IV T VICHLZFAF LR HATE 200 8MTHD, L
L. AMEBIRABFR CTHLZ ENLZOEN —HKTIER Y, 20D, K#
DRBEICEVFIHATELIHENUMAMEGRAMEARET >y 7HM R L
WIR6NTWD, RMOFIHITH TV, Chol MM HTEZRIRT L2 &
MTENT AMZ LIV DEOIZFHHTEARMLOHELNDINE B MT 5
DOTERVWhEBBZ NS,

TEOAMAMAE L5, AMO~T UV 7 AR AIZ, BARFHEEE 2016
e m—2F ) 7 7 A NRN=U F =% 7z @& e S5 o #F 28 B
FardDL I ERPARINTWVD, DI, AMTZ7AF v 7 EHAEMEIOE
At re—2F ) 774 3= V7 =vofEREELITbA TS, £
oy KRMOxzx X —FHIZ, KALEN & FTRRY | BEMAL T TRL
EHERECLHDBFANTEDANHENTH D, 3 — 1 v /N TIEEF A%
W H LT IHERICHREEZET TS (b, 2014), BARICBIT 5 KH
NAF X F—FIHZ, FZAR - REFETT 2B T, KAFEEHRTO X
IDRAREBRB O RFBETFELANT 2RI TVWD, ZORENA
FEAAX—F T B ARM O a2 SR ZORFEHICKRESEEL
PEGFHRZEN S OARM 2SR b LB E R ST b Mitchell,
1992), FEE., KK TIERIEMEZEHN LN BN > T2 (Roos, A, &
Hektor, B.,1998), Z O X5 Fpl 2 FE 2 T, HRIZBIT D AKE N A 4=
FAX—FIHBEMG  BEFEORMAA L OMEEGEOR CERIND Z L
S TWnsd (Ui - K, 2012),

L)L AMORTAIRRZ D 20 OBEKTIZ~T U 7 VR P
WNESINTEY, AMOBBRIHAEET L ZEEFH LY, S5, v 7
UTNMHBIZENTH TBEFORERZIZBIT 2 KM O BRNERRIIHRD T~
yu] (@, 1999) THLEWH ERML H 5, BEFEME~DO R EEHRILH
REF TR, FEBFRL, ZOMOEHEBEICE > TEESL TV &
OFFITERFTH/HEFTZMDE LT ZOFHEN NHIED & RBEOBEKR,

1



BREEOERERO RN ZIEREZIT > THE LT, B - @IRMEO M2 O xR
D= DTS TARF S RkEICH D) (b, 1986) LHEMINTWVD
AR OARTERMEDO S & 1982 4|2 EE 2 & 4% FH o B 5 & K
RO ERAR D LFE 2 EICE T oHAEREFEILR I, mEF TR,
R ANMEBHOTEEMNRIBEFELAT T FELA NV A -V ARY
AFiE, ARRFEHTFIE, RFNFIEO 4K L Tw5d (UNSO, 1982),
A& 3 00 FHEFEASCEMERMCBN T EBTRECHMELEGEALTHD
ZEDNERMENT, BOARHTENEBHBEROLZVWFEETHY X F

SELMEENGLE LEERBEEL L THEREL WD,

BMEFEOLI R AMFHAOT 77 4 7 4 ZHRAEMICHEL LY T
LMOAMAIT, TWHE - =X A X —REOEANC IV AEBRZRO R TOLEW T
mE 2R M 1992) LIS ETOME - =¥ — 1T X (MEB)
ELTHmYMENLTWDS, MEB Tl WE L= X VX -2 WHECTHET
HZETRENPOORPNEBRFBHEANTOLEL, NOFIHTERNb DL
LTRE~HELT 2L V) ~HoinixRET 252 LN TE D, & aHE#
ERAETOIHMEFIEL. RASCHEBE KR —BEOGVWFETH D,

2. ZMERMELERT 23 DOMESR

BRBEOH THLHMRERZ MG L Lboid, ZBHREHFRBE & L%
BNHEED BN TS, RAREFEME TIX. BRE» O EIR A BB R~
LFEFTCOBRBPHRARAT L ARLEBMBEMEELE Y ARNT U ZARKD 3 £& N
WTEEIND, FROME LK RTLHEH-1DEIITRD, ITIE, #&#
Fimfg e MR AEREAHZA N THEENICRIN TS, & HIZ B (K
R+ 7)) NEOFRMAICMBELTNS, CHHOBBICELENDLE THE
WIEOGND, ST WREVVIDRELLTELOONDIDIE, B LB
By TARKIZE —®) (b, 1997) THHZ EICHEKL TS,

Flo. HREESEESR (SNA) 2K T 237 74 MEEE L THRMAE
HIEDOHMAEM R L LTOMELRENATWVS



. IZIU®IC

BiE GRR+YVY)

ERF A &

FOREST BA

BALA
BHASURE BALANCE

TRINSURE
1 ZBREBRBEIZB T 5 KK DX & H
HET /N H(1997)



BHRER B EELBR T 2ERERD & BRE L MR AERER OIS %%
HI20BHBHENANT o 2KTHD, ZORTIEH, HFHESFICBITHI AT
Ay —F DX A Ny 7 #E] (Koike K., 1998) & LT IEHEOEKT
DEFEDO7 7 FEFEOZX by 7| (U, 1997) BEIE S D, &5
KX, BHEAASRFEBE EMEEMT CRAISNS, ToRERL, DE
FEROBAFEHEOWMMZL LIETELEZL O] (Koike K., 1998) ThH 5, 3
DODVTANT U ARIT, AERBBELEREOMOBBEZRIT 272D TH
TOT7n—wmAEFT] UM, 1997) MEXRTH 5,

SEROMBER T HE, I—2D X512 khd, ZITRIEINTWND X
I EBMERBIIRMAT AR ARG U AREBRE L BEEMN T S 2
W, 35D RDOENTHARAIRZL S D] (Koike K., 1998) ThH 5,

BRHREWEHELME T O2H5RT. REECTLREND 2D [RFEOEANC
FOVFT_XRTOBBE~OEANTEHROGE &5 L <] (Koike K., 1998) 72 %,

INET, BAORKERBE OIERIZT T 72/ il (1986) R EHF 5
(1993), HIF S (1994) 2L IZHB VT, HmHEAT v ARMERICT T 2R
HRBELEORFTC / VO =—DOBRERBEL 77 20 HKBERE D
B L A RO BRARER B EFERICH T ZMENED LN TS, 20
i, 7AUDAEREY a — VT MNOHBKESRE LEHMELE (LA,
2004) CHAOEME MK (A - ZO. 2004 ; HIFEF - FHE, 2006). 7
TR 2L s Le, REGRBE O EG LE A~ M A6
(IR . 1994) ARG M E ONFFE (Uil - IR, 1997) 72 &, 1990 4
2y 5 2000 FRI T TEAMICHZEN 2 Sh i,

LA L IEFEORAREXRE LERKREERBERTIZIT o TR S 3 HM
PR BIER STV, 2 Ol BRARE B E 1 TEGE B B L 1B
Wiz 0 F e AAROBEFMRE S AMBEEEX ISR E L [AMTER
R TR REYORESLCKEREE L THASHDIAMZIREYST S Z L2
T&E R,



. IZIU®IC

BRI VARAR TRANTI VAR

OPENING STOCK [(AER Fw %)

........

REMOVAL (3RER)

AME&E

CLOSING STOCK [(AXKAX +wv %)

EMISSION

(HEH)

Y

PRIMARY SUPPLY
(—RHt#a)

REMOVAL (BRER)

WOOD INDUSTRIES
(RHER)

=

FINAL USE SECTOR
(BAEFI AP

m—

1/0 TABLE

(AELR)

X 2

#B P 7 & &

HZHREREBE BT 58F0EK
HPT « /il (1997)



3. REFEICHS . BMEAVMEEEXRZANRELEHR

PEAF R R B 2 RERE O FE N R+ 43727280 AARICE W TRHEMIC
KEBREZTEHAT 28X 1L, 2003 FiIClifrSh-BRFEZFICL D=
NFX—EOFMIZET 25N EE (RPSIE) "obEoTz, S b2, BAE
Al R = kL X — 0 [E E AN A& B EUH B (FIT) OB, £ < o k1R ERT
WCBWTARKEANS A~ ARFHENALTWS, HAD FIT #lEI2HB W T, K
HNAF~AEHOTAELEZENDOBE VIO IKIZ. BE ST FOHh
HEICEMR 22, £, BBoOREENICRO A TWD (AR, 2016), <
DFER R THNIE~YT VT VCFHH SR TR AMPZBE AL LT
HifS s EPOMENRERMINL TS (EES, 2016), 7=, FEEHT~
DARGREOBEARIT, F v TAEERMICRKRELEKFEL B, Fy TEES
I ARERBOFBEEMA~OIIEN RO SN TWD BEHFOT v TAEES
Cix, ABEBBHAEFEAB S 2D ICRMER - IR ET > RthbBR N D
(AMEM YA —27 U — 2014a; AMEM VA —27 U — 2014b), ZHh F
T.F Yy THEESENLOTF v TG R AV T THIX TR E LT 14 (f
BE.1995) THY | HFALTTHICED TENS T BT (AR, 1984)
HIRREDO FTICRE I TWD EEbRLTWEF vy T EESICKE A
fEmAELTnDEEEZXOLND,

4. WX DB

ZIT,R@MXTIE, HANTEESRLDIAMBREONT U 2AE2H 602
% 72912 2000 FE K N 2011 FEDO H AR D AMIZBE T 25 pgdh Z 2 1ERLT 5,
2ODEMEMELZHNWT, BADKENA T 20 —F MR LD X

CEEFREROCAMBEEEECKEAINLTVDIONEEET S, b
TRNFX—FHSNDIAMEST VT AFIHOEDOE N N LR N,
BB EBEHBRICLDF v 7AEESHOMISICESEZYTEOEOE WL T
DICHAET 2, 20L&, REBBTFEHINO 2009 F2 UL L, 2010
ELUBOBERAT Yy 7HEEOBMMN T v THEESIEE NV T AEEIC
L2 0BOENEERT D,

CTHhLOEERCT, BEAEEOMMNBEEKE - AMEEX~EZ5

6



I. 1ZUHIT

HEREHLNIZT D,



o. Jiik

I. A&
1. #7254

AKMOMMIZ, ~7 V7 Az x X —FBIzyronsd, S5, 7
U7AFRAO BT V7 VAMELTHAIND LD L3 VT —
ELTHHA SN D, =23 AF—FHOPLEEALERE L TEDONEN D
DY S

KX TIE.ZO2b=T7 VT AFHOLNT~T VT VM E L THH
Sncbolzx A F—MMELTHHAINDbODOELEEFIZOWTHA
Eiiolc, ~7 VT AVAMEz A MM E LTINS DIE, M
PR ZAERRT 22 L TExORAHE L2, S ME TIE AV OB (J
m Al ICHE R EAERELZFTAE L, L L., BEAFOREHE & TIIREIIC
FIHENDAREF v 7RV TREEELTHHEINODARET v 7OENE
BRI LENTERY, T T RBHEAAVTRBHOREF vy 7DE
DENWEZH LN T D7D DOHRAEZIT > 712,

HAROARMZXt5 L LTz
P P s ER D VERK
(EROEZMD)

Y

NEF T D
PREHE & L 7 AT
(BOBEWEZEL < 7E)

M 38 AWXORAET v—



o. Jiik

2. At ERFELI-EMMAARERDOIERS X
(1). 8 - EHBEREERTIRERYK
CCHERRT MR MR II N R E [FEEEER] GRBE. &FEM) O

(W &E&F) BIELN TS 2000 4F & 20114 & L, RAARAKREROBAE LT
2011 FICEREEBEEAELZ LIC2PN T, BEE (2011) CTIOE#ET —F 0
INEFREME L @QBRZEOAEREIL, bOIBREOHM - ETHLZ &, OEH
FRMREZHBR CELI LD 3IREZHBAICHEGELEELL TRV, 4 EIER
TOEMpEMSRICIE, TEEERR] BERO WEXK) OTF — 2B NLETH D
7=, 2011 FEERREL LT,

LEHHEMIAMEEZH Y, -1 OBRBEFRBEHNTHAEZHK — Lz, £
MAEMBTEARVIAT v T I RILER OB E VT,



o. Jiik

£ 1 BAEARE—E
i AU g
.m.t/m
23X 0.314
/% 0.407
Th=Y e ra=y 0.458 FRELD LI
B 0.404
AN 0.338 fREDF-HIfE
+7 0.624
PAN Z R ii) 0.320
ARF— IS BEAS 0.660
Z DAt FHEE RS 0.352 dbifiE. Hak. AT, =9 BKH.,
W, fa . WA, BES. & k. s,
Bl AL, R, IR
0.464 7
0.423 _LFLLASAOHB T IR
N 0.469 TIE, HA, @m0, fE, Rld, B, phii
0.646 =, FuakiL, Koy, REAR, HIk, A
0.624 _EFLLIA OB
7N Eﬁ?; NS EF‘TE
ot i I i
JEEFT>
HEER T 0.415 JRBER T 0.535
<l NEHERBT> 7 TYNIN R
T AUH 0.444 F—ARTUT 0.610
Voar 4 0.433 ARRTT 0.685
a7 0.410 A A 0.654
F—2ANFUT 0.457 ] 0.613
=a—I—FR 0.439 A 0.667
T4 0.483 ~L—7 0.529
F 0.397 F 0.559
A 0.493 A% 0.595
TITRL 0.595
775 0.581

A : 1) d.m.t X dry matter ton O T, M EEZ £ T

2) IRERIT, TOMIKESDOMEEZ VT
AT THARERSEDRT AL X0 MU E] (BREEE, 2015 4), [O3%
BRI ARM T > T HRERE CER 15 F%ET HREFTEBER)] (2EAMF

PANPAN
R )

v 7 T ¥

10

3) NIV HAEE S HE

http://zmchip.com/249chipkansan.pdf)

i



o. Jiik

(2). BARBIZHTHHIFTHE
O HW-7EE -@HA - BHA

HARKOBEBUL, FAEEBRBICEASNTE OEZ R LADELMEERH LTI,
R OMBIL., TAMFERREE] (BAKES KREF BRI, £FEKR) O

(A BIRA AR &) & TARBIAMEF ). T3 7 #eaEt] (B AR E A S
BAEM) O TV T AGE - $h - FEE R ). DI - BORSEFH W] (B AR
HES, FFMR) o THRESFENARE - Hif - K] 2o &/ o5 EE
EHIRMAEBEDEL Lz, mHBLOm AL, [HEHE] (MBE) oBE%
AL,

@ HHAEERRE

BAE () LAER (0) . [AMFHBREE] KER2H S THBIFEH
HHEE] & TAEMGEER] ZH0T,

BIFEM L, EERB~OBRANEEEEBOETRIEMREELERZ L Lz, £
OAFIE T 17 FAMTEREREE] BHROKES REEERE. 2008
) O TR ITEAL A~ AFIHEERE (LT, TEBFHED ] 6, TR
BANA A~ 2D LERIFARE R ORI & O A2F M L. 2005 4F0 TH R

Mkt e &) TR Tl » T8RAEARE] THEDDI2EDREZRD (M
BomMle 8 BB TR E=16% : 53% : 31%). 2000 4 & 2011 4 % [A)
ROBIECTRIEMRAEEDOTIZEENTWD ERE L,

RS B TARM TR fe s & 0 & 45 i oo THsH R 1) 75 2250 P J31) 58 b 4 7 % )
BT D EIG (=M B T 2 A 0 3R b A RE R T R R Y Bl 3R A AR
BEOM) LENENRLEETEENTVWD ERE LBREEE ZNTE&DLYE
HZ L TARMERICHEL,

@ EREERRE

BAEZ, [AMTFREE] SFERo THREEHEMOHE ] & H
Wio, EEREIT, B @A - AR T THE L, Biko EE
Bld, AR TEEHE) »oRDE 2006 FOHROHEZ £ (=55

(BtR) / {8& (BEAR) + TREAA A~ 2AFARE] (BR) D) 200F T
Kotz, TEAEHREEREHRGHREER T, [(RMFHHREE] SFERO

4 Hwmel (T)ESHEE) LTy FEam (DREE I Z|RAHA L,

11



o. Jiik

ZolE, ZHEHtEINATWD, BEAGREEICHEN SN CHKORE ({(TH
WRAEER] /HEEY (F@EEHR) ) - BaREES) L REAREESR
s EEaRkoE (@S KREESE) /SR EY (FEREHR) )
—FBRORAEER) TRV,

BIEEMEIL, FEBRBE~ORABLAEEEOETREALAREL LI, 2OWN
AT B - B AR - R R AR oy T AR E SRR & FARIC THEEIH A
MBROT (B BE: WMLl BRI T2 E=27T% :63% : 10%.
oMW IMAM MR MM L BRLS T RE=0%: 76% : 24% . ofFEk AR
B B 72 & BB T2 E=0% : 44% : 56%),

BIREAE R T, (BRI MBI FEM AR ICB T 228G ERARICE E
NTW5D ERE LT,

@® AEFv7EEBRR

REREE TAMEMBREE] SERD Y KMF v FAEERE (7)FHER -
IREER R, ANFXEoBIEERE] O #E L, 2000 4 O R EHEmEA T
it Tnwaew, —10 THEFy 7 $HEHTF T & THETF Y
7 ORERT o T I OFREENT D E THLE N IR L, AR
MG AEELY [EERHE) poRkOSGEY (=] (KEF v 7)) / (#
i (REF v 7)) + TRENASA A~ 2 FEERE] (KREF v 7)) THEHLZZ L
THERF L7z, &6, BIEEM /AR (B WM BB TRE=T1%:
0% : 29%) &R &EiE, WA EEBRR L FERIZKRD T,
® RXNVTEERR

BARIZ [V THMERE] (B ARREESSHHME, £EKR) 2B 05 TH
ANV THM TS QEE] AW, AEEIT. TV THE] &FEKRO ]
IVTAEGE A - TEERER ] R L, S oI, BB AEEIT [FEKR 12
A SR W] (R EEERETBEMAERI 7L —7, 2002 )
DIFE4LFR BHELEOEFN IV —HEE] L [Pk 23F nlSHE
BRI FER] (RFEEEREEEHERIT 7L —7 2012 /) o [(2)
BEEFZ L 1) BRRHREERIER (FEFT— 20 9 A REMEF) (Fk 23
E)) o TEIRBE ) OfeE Lz, 208 &, HIEQ013)2 L AHHE S 58%
ZRO, DNFTEDLETAREANASM A~ AL &®E LS LT,

12



o. Jiik

©® MAEBRE., RWEREERE

BN L EPEREIT TH - R ER] KERO (5. BB HEE] & TH
an Bl AEPE - AT - fEE R 2V TR L2,
@ Nvy NAEERRE

WAEIT, EEFRE] 226 20056 FOFXAEFERBTEEINDIREYD O

I XLy FE] ~BASNDIEE (= XLy NE] JRIEDRRE L&

(BIRZ « 3ibt « BRI T L)) &R, KEORIFEY T A BB THESE
(=% FRIEYRER B - WM - B8 FRE) x T2y M) ~BA
ENBHEE) Lz, BIEDLAO S OIE, TR 23 455 1Ak PE W i g B
(PREPJTARBCES . 2013 42) @ TARBDRLR AR 0 JFURF A T X 43 Bl A2 7 & Je O
GKE] ERULELETRAIND EIE L, EEREIZ, 2000 FiT~ L v
N7 27 (2004) OFEREE A, 2011 F1F [ VAR 23 455 AR PE 4 SL b
GRE] o TARBRLR AR O JFURF A X 43 Bl A B VB K= ] I 6 B KESy
BRI bH 0O (=4FEEX (100— 5 KE) 100) & L7,
BREESMA~OBRABROHE F ik

AETHBEEMIT. TEXEBER] HFFERO TWER) & TAMTFHRE ]
BEER, TV TREE D SFER. TR - SO FHFEH] SFEKRZ EICHHE L,
13 B 72, =R XF—A @RI, E AN A BEEE IR\ Rl A
ENDHIREBREBOEEMDBIZDIC~T VT VR AEERBRE L SICS T, &
DEE, TV 124 AmEHEMERGTmE®R] o Ha4xk WEXOEME
M kX —HEE] L[R2 F AMEHEBIERGFR] 208 L
R, ~7 V7T VB AERBICB TS (v 7 ) & T, TRk 0% &
PEMFR 2 [NV 7« e« ARk AERRE Lo, HFE, FEPHEML T
WOHREBHAREREEOEEZMA =0T, TE] AFEBERELEMNL -,

MR GIT TAMBRBREE] SERO T MR, k5
THE AW E] 220 HEa#iE L, SEas il s @sEm, fFraka i
TN - FEEMA~HTEND ERE LT, KETF v 7 EBEHmM., B2
KPFREDOREMDIT. [EEHAE O T4, KEAAL LT~ ZOFMAFERE (1) K
BAA I~ Z2OMER A EROH M & (WM T8 &R T8 £l LY -
Tvhy hLE) E T4 AMT vy 7 THBEMOREBER ORI HE] 256G

13



o. Jiik

HLAMAM®EOE S (22005 F0FF A E~DHF AR, 2005 FI(Z
FOEAEETENL O THEMBRAER) ZHFE OV T LD 5K
BFy 7 ELRIEVMOREEIINDTELETCHI L, 20L& &, [RMZE
MRk BIRH —fh TH MM X x A X —EEHBRICB T 5307 - #REM,
[ ERHEH — Y T x X —AEBRRICBT D EETMM ~&
AENBERELE, LT, AL 7RGTTEEXHEBER] HFFERO W&
K. M- BRAGE THE - ARIGREFH R3] A 4ERR o THES R A2 pE - A - 78
EE ] ISR THEEIEE & TEIM - MMM & TR - BR3P
E L., TRZEMMK & THEARK) 2 THINITS] HM, NEER 2 20
fitl) WZEF U7, BORRIE . TEAR — VM) & TR AR & TN AR 38
ML, TZoMol#k 4 TZ2off) &Lz, mARROTTE, iR
ih & AR RS BB T, ENAES RO LR CEIES (=%
B DO REFEHM B RAE (U - SR - M- R /S RGENEER
(BB - G- M- BORR)) THREM~BEASHLIZEHE L, S HIT, &
JIER L, 2011 FICAKREANAA A~ A ZHWTHRELZIT > TV FEE K
IR S L h B IR S0 2011 BEFH LR — ] (FEILRFE KT
RS, 2011 4F), [ E NI AL —F T =27 L LR—F 2012] (F 5B
BAKASH, 2012) ZHVWTEKEE 0% ERELEAEZEMLT,
BRI TEEBHE) ICBT2REOR A (=THEMOREERE (KM T4 -
R LY) /LB AR (MM TS - GHEKLYE)) & LTHEE Lk,
QENTAEEII S BA

EWNAFES 7 OHEFHIZ. RE F v FAEEBRE & NV T EFERED D AJE S
TR ITHE LV EE R A E R, RREERRE~TAIN D,
EEINIHBEZOEER LADLEALE T CEH_EHHAEICR--TLED
e HELEEEBRBRABEAINDIEZSWELOEENOKRETF v S HERE
BENNVTHEERELE L TMOVRIVLERD L, £ 2 TROTEZ H W THESE
L7z,

RKEF v E KEF v THEEEND [NV THER] #FE RO [T
MRFR] O ERF >~ 7 EIRERF Y TOEEMFOMESI< Z L TR
Too ZSNVTFUE WA ST SV TR N THRAE PEE R & BORR AR PE R R T #

14



o. Jiik

SN EREL.ERAEREENRBRAEFEBRE~AEAINLTEZNLTOENS L
CET EHNAEESNTEZEAALTORNTHR KO AEICH O &% H
ALl AV TOEEENPORERKEEICHWONTE NV TDEE W T
R T-,

3. KEF Y ITITOWTHRAEAZE
(1). AEHETE

F o TEERLTELNDFEMER T v 7iIcon T b zoic, [k 21
ERMBHRBEE)O TAMTF v 7AER - SFIER - LE/. AT X5
AER] NS, JRMBIFENICHER T v T EIRER T Y TOLEEREY E LD
TbDONER—2Thbd, WANLIELNTLT v 72 2,398,000 BDT (fft iz &
w) ERbEL. LEEMMALHELND DL 1,689,000 BDT Th - 7z,
KN BIELNDARETF v 709 BILEMTF v 7728 1,459,000 BDT & 61%
o, #FERT v 7D 939,000 BDT LW &% hote, b2, v 74k
PESA L BB BIFR OB WL T THIZEB T D, 2009 FICEALLER I
TR BRI SV T Ty T OR&EMDOIC, [2010 45V T HMEE] ©
(2009 NNV T M OFMFEBER ] 26 F v FICERLTELDLE S OR
#—3 ThH D, 2009 FFIT NTLHICBWTEMINLEF Yy TDH55, A
Kb ELRTZH DA 2,380,000 BDT &b %<, WHEMM»LIELRS
H DX 1,781,000 BDT ThHh o7, I ARKEZFEME L LEEF vy T7ORRE RS
ELVRTER T T EAM A 1,387,000 BDT & &HEEM T~ S E W & O 993,000
BDT kW & ZEZhotc, "ATTHTIE, LWKZFREELETFy FI2HD D
IREB OEMEIG RN &b F v FTAEESHITITIRER F v 7 A PENR
KON TWDHEWS ZENTX D,
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# 2 2009 FORMBEINAETF Yy TEER

HA7 : 1,000 BDT

BB SR TIEEEM ARHEM
S 1 K5t 939 1,591 68
F v (39%) (94%) (63%)
TS S At 1,459 98 40
F v (61%) ( 6%) (37%)
e 2,398 1,689 108
a (100%) (100%) (100%)

AT - TRk 21 FARM T am s &1 RMHOKES REEEBEREE, 2012 4)

# 38 2009 FD0EWN»OER S Lz FKA B R v 7 R B

A7 1,000 BDT

JEb B4 LK AR EEZ
Ea Y] 993 1,746 323
F v (42%) (98%) (100%)
T e ft 1,387 35

F v 7 (58%) ( 2%)

. 2,380 1,781 323
ne (100%) (100%) (100%)

1) ARFy7iE, TEMERNMER] (2815, REKIEEM & AN THIK
BEMPORIRKROEZG I WZEDTH D
2) TMICIEERBMBEMDIZN, Forx—Y NANVEEGD
AT T2010 NV F AR ] (B ARRGE & AR A ES, 2010 4)
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Z T, RERAKEENEA R A ERET 572010, [FK 21 FEAR
S FEINOFEMAERICED D REBMOEERGEEXR -3 ICFE L
Wiz, TOEEGIT, PEMG N 32% &Kk b @ EEZ R L, i), P ED
DOHRMEFROBPIL.HF 2HHEMREHRE =2 U o 7 & R R (2004 4~2008
ERAE) ZHWLER-BOED Lo T WD, FEHG 5 BIXT2EAIC
THEMELS . REFHMEOANTHE 50% 2 BT OIXERBEDOHLTH -7,
5 0 R e IR BERE IR A L IR BERI LKA E A2 b & LT 2 o Ll o K
¥(ErXZzTWDHEB2LND, ZNUHOHEBANL, FEIMG 2 1A S HiC
BEL, X"NAVTHF T EBRBHTFTy 7OTFRBELTMHAE L -,

F7o. 2009 FoRBI SV T HIRES T v GBI BRI 62,123
BDT &b % <. JhRk 59,848 BDT, (LA 21,702 BDT, &R 17,854
BDT. [ |1 & 7,644 BDT ToH o7z (FWE ANV T ~OB SR FH4A),
2T, TEMGORNTHIREMT v 7AEORAREREIZE W T,
FIT K LD ABEREBBEOMMN T v 7AEXLICKRIELLEEBIZONT
MAEEZFERT L L E LT,
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£ 4 2HIHBMNENKREERCHTDILEMMOE SR

HANT 1 %
s kg sk BEIR JbRE dovE urEs hEOUE SN
20 22 12 14 8 6 32 §) 10

E1) DS 1AL Z T A
2) MUK 533 S v IHMETR S - T2
AT TPk 21 FARM FHaa s &) GRMOKEER R E B, 2012 4)

£ 5 WEHM 5RO
S iR ] 111 JK s

ANLA mig (Tha) 144 179 194 253 181
LR (i) 42,979 46,227 52,070 60,190 60, 044
KM mAE (Tha) 127 335 253 369 234
g (Tnd) 23,363 62,621 40,799 58,858 51,329
NILHE (%) 53 35 43 41 44

ERTRAREEICHST D ANTHEROE S L LTKRD SN D A THRRIT A
WERE=2 VU v ZHAR R 5 H MM

HEr  TARMERE=2 ) v 7@A #MEFRN 7oy M, mHE., &8 (6
241 (B 7)
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(2). AEHMHE
O HFE#MFONVSTH

FEM G T, EFREEAARNK I LT OV T TERBREL TN D,
2009 FRATHEL WAL, ErKAEA TR R LS, AARR
M7 N —7TiIx, BARK AEE TH - B ARRK, I D VITETYE, B AKX
AR R T8 Td - 7=,

HEMGANO NSV T THICEMI DNV TIHMORWEE LD EON
K—6Thbd, "VIHMHEBT v 7IZERNEOLONREL L, FEHLE G
DEMN 55%EHxRHLEL o> T, NIV THINERT v 71X, AT v
TRRKEEED TV, LrL, SATHIEERTF Yy TEREDO 10% 1T,
TEM G PO SN DSV T HIREMT v 7 Thole, RICHIT 2 LT
MAREF v 70,2 THTHMKE AL TFEEE L TEY ., ATHT 17,802
ton, HAKIFFIEMIT 159,865 ton TH 7= (¥EX 1 L2tk 2010),

2009 LR, ETRBEAFEOLHRSEH~BITLEZZ S, ETRMKA
THEFIEF~TIVTRILE LR o7, &bI1C, BARRK I V— 7 O FEFS
kv, BARHE QAR I UL, BARKEIRARIT B AR Z 72
fhE LTCEM LI, 2o REMGIZSIMT 2507 THIT, A ARRK
ETLY., MR LYS, FRILEFEEFmES TSR AMEeE 2T,

El

ini

# 6 HEHMGFONTITERIZBITIDIAREF Yy 7E/E (2009 £F)
HLA7: 1,000 BDton

H AR
PE M LITIN
- M EM PEST N J
HIE/BT 7 0.4 (0% 300.6 (55%) 16.5 (3%) 51.4 (9%) 179.9 (33%)

JREERTF 7 3.4 (0%  167.0 (10%) 0 28.3 (2%) 145.3 (88%)
HAT T3V 7 M ERE 2009 ) (A AREKESSHKHME, 2010 4)
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Q@ BERERORERICBITIIABAT Yy 7TH

RPS 1£X° FIT ORiATUUBEO REREIFEOEMMN S, FEMITIZE W T
LFy TEESHICL s TEREBATFT Yy 7OAEERTOA TS, Z ORI %,
FEH G OFRTEH 2009 FRER TNV T HIREBR Ty 7AEAEERENRRDZVE
MREZNGE L TCEELZEREST L, BRE TIX.RPSIE & FIT O Hif7 LUK,
REREZFMHAT2HKETL 3 rIBEBHL VD, Zhb09 b, Kb <
AREBREZFA LIBED IO ETHEE N ZMBEHN Ch oo, PIEE) B
BATIE. 2011 0D ARANA A~ ARBEFEEFERIERRNBITTDON, 2013 F1I1C
BRI LD EEIR ARG LIz, ZT0%, 201646 A & 7 21X FIT ©@R
ExEZ T, RIS A~ 2%E (RILH) & LEaHmhBE (rad) »
AR BA 4R L 72,

HIEE ) ZBBEIIT. ARNAA T~ ARBERELIT O 72D ITBEF D A R
HEREREZRET S22 & Tt L, FEE N ZBBEFTO., A KB
SINAN~DOENT XTI ARE T > 720N T 5#1E Tix, ARICR L
Bl ETLPAEREZREDL R TE RV, —F, MITAA 4~ AHKE
DRAZEFIANTIV U THBERA T THY, LERFEHRBEOR A ZIXMEER
MEERA 7 THDL, ZONGFTHHINTWDHIRENERA T DR E LT
. AHTEL2REOERSEKRKEBOFEFHEANILNZ ENHITONS, L
PLLWTRONRAL A~ AEREFRBEF T I N —H AT+ —2 KL 2
EMB 60% T RT KO MEmWEKEBOREIT T v ZITE RIS TE R,

3y HTORBEATOEREMICEVFHE STV D AREREFHEIL, T E

=M% T T 80,000 ton, /4, FAVL - JLHEHED N A F~ A BLPEFEE TS

WTIEZERF N 79.000 ton,/4E & 83,000 ton 4 (PKS : /S— AHF 17k
Palm Kernel Shell % W7z EERFMHM) Th 7o, KFHM O I kAT
NAF~ AFEETIL 8,800 ton DM LM ZF T LB F v 7SR
LETE T D, ZOREBRBFELMEERICHFET S LK 110,000 BDT
JETHY, BIRRICET S 2009 Fo L KRAEPEERE () 124,000 BDT) @
90% I H /=D, BRAIT, 2015 FITHBEATHREL L LTRSS TF >
7% 89,934 BDT (M E/7, 2016) Th -7z,
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(3). AEAHE

Wk, FyTEESAZ, BEAVT T~V THF Y TR L T
e, ETANAVTTIHREFy TAESKHOBTOMMBREERT S, 2
VT REHE R 2 ) RSt O ES M E LIRSt (LT, SHE)

WX LNV T HISER T v THEAIRR E F v 7O ANBREOMEZ1T -
oo SHIC, Ty THEERMLENEE LT, Ty TAEEREB®GE VT T
B. BBIRMEFHAE L,

WIS, BNV TTHETFy TAESILEORIZ, F v 7iCxt 3 5 EH#EDE
WRIBIMBEITOEWNDR H DT F y FTAEIMADBREREEBINZ EO X
INEHHIEL TV DNEHENCT 2, BEMIIE, BRERT v 70 FEFH
e EMGIRBLREE Ty TAEERNE F vy TAHEESEEEHT 2RI
T L7,

Mx T ITAMBERBEE] SERE T[SV THEE] 4K, TH-oTE
TV N D FERE 2010] (R Z 1 & 24k 2010 ) S OIEE/ T >~ 7
EER, QRIKFIA L, ORER T v FHEE, @R KiEOZEERAE
Lz,

RAEMBEETHNCT SV THF Yy T EBRE AT Y 7O FETT o R LR
GIFEDHB 24T > 70, & BT, R & M &, fu KM O #EHT
—Z b M, 2010 FELEORE A F v 7HFEOBIMIZ IS L F v 7 ERE
EHOFEHRIRICONTELR LI,
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M. #ER

m. #F8

1. ITUTZILERHEELTOREF Yy TEIRLF—BHHELTOREFY T

AMBRICTLORDENDHLKOBEOENIT AM ORI GIEICEES
HZTWH, AMO I ICRENP OGRS L2 KBREHEITER kT2 <,
AKMOBIZIE CFHGERRD LN TWD, KM ERO MG & H & o %t
I AERBIMREND DAL A A ENA F T XX — LRI L LTV
AV 2—=7 R ETEHKADIIITHRL TV kb EOGEWETRM T
FAL.BoBEWb o= X —HM, dHE s %2 V7 A E LTH A
LTWOEETR IR 25, IREMSIE., V7T HAMEBE M E L TR A
MER T HENLTWD,

MASSAVED

TIMMER

K 4 Avz—F BT DAMFHEHG
¥ : 1) GROT: KA S
2) MASSAVED: /S)v 7 H#f
3) TIMMER: ##f
H AT : Svebio(1998)
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M. 3R

AARTIX. AV THT Yy T EBEBHT Yy 7OAERE —OF v 7 THITK
HOHENDZERZW, EZ T, NV TREEHICHIH SN D KE T v 7 & kA
WHIH SN2 RKREF Yy 7IZROOGND2BEOEVEZR D &, KREASLVTIT,
HEMOMER & REBMORBMENLS 2D | MOTAEBEOME L 2D, ~
VWTFEEELTCHAShEIAETF Yy 73, £-TOX BRI OBHO
BWICEo TRIFSND, HMOR ST, MOKFBICKELRIET, V=
VORITIWNEICHEEBEL, Fr=voE, BIEOEWLZ, LY BRKTES
NV TMBEILEEBLERIEIT RN DH, 2o, MOBAITL > THIEEND
BELHL, AOMIZh, KEF v 7 ORE S0F KRN KM EKRDIRE
PHICREBE 522 LTEERINATCVWD, &5, BHAMIZIFER B ICHE
DHABECDARERDVEE I TWVD

). BMEHEIAM OO ZZ XL X —2BLERICEZ THAT S, =
DEEBRBHARET v 7ICRODOENDFMEITT v T A4 XL EFAKE, KD
BETHD, Ty 7 A XTRBEEORETILEFIGL TS, KRERPE=E
TIEHEEVEWY A XOBBRFIHATE NS RBRBEETIETNILI DL IE
LEOXDNSWVREBNBELIND, GKEIT, TOREIZE > TREHF
YT MBEME L TRDONDAERBOENENT D,

x 7 MR DAV TIREK

FEEOERE (mm) Yr=y Zo= EE LS

B TH RE i ho HEK
Vi 1.5 4.0 6.0 26. 1 - 88. 1
B/ 2.0 3.5 6.0 29. 6 - 82. 1
2% 1.0 3.0 6.0 32. 3 - 76.7

At R S (mm) Y=y Br=r EHALS

KE Y KE % % HEE
7 0.5 1.1 1.8 23.5 0.4 89. 0
255 0.9 1.2 1.4 21.8 1.0 90. 8

HAT :TAM TE ANV T v 7 %ET 4 R) (BB EVFIEFT, 2004),
i+(1928)
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2. ERBEICLDAARAMOITITZL - TRILF—FAEBEDEILIEBIE

(1). 2000 F D EMIHE & &

2000 FDOFMpEMEITIR -8 DX I o7z, 2000 4 045 & D ix
5,606 5 kv Th o iz 2, HANDOHRMKEEN O O AL, $HEEM LK 551
by L RIERFLK 228 5 Th o 7m B,

BB A PE R R TV B S 4L 5 JK T BFEER LK & IR ZER ALK S 0 & R
WERICBT2HEEOMD 62%% 5TV, GREARETF v S AFERE
BN 18%EM LB G Thote W, KEF vy 7AEEREZRDL . ARKOEA
BN AT%RIZE EE T B, 2 LT, MAEERBE»SAE L DB ECHM.
BRLTREEZERRIEDDEEAD 41%% HH Tz O, X5, @&
M LG ABEARMEAEDLDELZLOOERANE ST 52%IC Kk A TW
7 (7)o

T, EERGORAEERIT 5,254 TR Thot 8, EER G ARER
ChEO L HMGEOEAERD &, ST K (63%) > B (17%) >k
(12%) >H&MW (8%) >AEF 7 (0%) THDH 9, =¥ — AR
FBTHASNEZAMIZTIN H W0 ThHh) XL X —AEREICERAS
NTARM D 89%% BiEN H Tz OV, BEMUATIX, BEY L KEF
TOEDLENENRKRENoT, 22T, RKEF Y 7ORED 5 H 41%03 @l
MThHdrERETDE, IZIE 100%NEIEDEH KO KGR TH 5 12,

(2). 2011 F O EFE & &

2011 FOFMpE M RIZER -9 TH D, 2011 FoOfEEOIL, 5,207 7
My Thotz 8, ENORKER D O AT, SHEM ALK 576 5 b &
JRFER LK 157 5 R Th otz (14

BB A PE R FE TR S5 K ITBHEER LK & IR EER LK A O R &
DD 56%% D, KEF v S EFEBEDN 28%., S AEEEFELN 15% .
VT AEFEBFEN 2% STz 8 RE T A EBR L. 2000 4F A B
CHKDOEAEIG D 43% & LT Th o7 16, glEY O & AE AL 30%
ThO. HEHELARMORAE KL E G DI KUNOEAE G 57%I2E
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M. 3R

L7 ar,

LT, BEEBRBENLOKRAEEREIT 4,254 T U Th o708, Kl
FREN

=]

ST AR (66%) > BIR (17%) >®EH (8%) >HMHl = KEF
v 7 (2%) THDH Y, RAEERD I b XX —AERE~FAINEAR
BREHL, 769 T b ThY 20 b WEKIE 85% % b T (21,
oM, BIEYW, KEF v T7OIETE o, SHIC, ZOFITWMAKRNEF
I HBEE LTRIAER TV, 22T, TRXAX—AERE~BEASH
DREF T DOH 30% TR EWERET D E.95%NEIEYH KD T RV
F—FHThDH 22,
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M. #ER

(3). 2000 £ & 2011 £ D L&

2011 EDTF =X HZFATHZLICo0 T, HAARAKERO B AKRKEARNDAK
MAH A~ Z B2 M5 212 2006 £ 6 2015 FFOM O H ARKENICTE
FOARMFIAEOEAE . [ARMFTEMSRSEE] BRKES KEEFHGE.
2006 £ ~2015 FDOFFR) O [FEMTFEHOTM MEREM G R 26
Bl—7I2F &7, 2006 F56 20156 FDOM THR b AMAHDBE HIAALTED
X 2009 ECTH Y, EHENKNFH G ZAEEME R ICH D, [ARMFHGH
HEEH]BFERO TEMOFER FTEBMMBMTFEERE] 25RO 72 A KFH
DEIA G, WM T0%H#% & ARD 16% /1%, KEF v 70 17T%R11% TE
Rl 7zmol 2, 2o bmnb, BAOAMAHEICE T 2HRAARK
BRICEZ2EBEIOZVRVWEZZOND, £, [BXZOAEMREIT.
HOBEOHM —ETHLZ L] (RBAE. 2011) /b, 2000 4 L 2011 4
D ZATH Z & CIHEFEOHEMED>ND DH EH X T2,

(1,000 m]
30,000 e

20,000
= e
m [ bt
10,000
0

2005 2007 2009 2011 2013 2015 (4]

7T MENKEEBEORFEL
AT TAMEREEE] RMARKESR RKEERERIE, &40
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M. 3R

H A 2000 4 & 2011 FF O pEG i £ & LT 212 72V . Roos et
al.(1999) W A 7 = —F U & %G & Lo Hros b a4 L 7o ARE BRI 840
DR LEBERZRERNTHLIMGEORESCAKMEENLDORKETH I X MK
BB OMBICER L, BAOKRMAMAZ~T VT VIR IND DL
BEtE LTRSS b CliELE, ~T U7V ERD b
ODE®MEAGWR., VT K AKETF T, FOM~T Y T, =RV

—WHHEIND bR RIKEBREATF 7 - BlEMIZENZENST. B
AENIZBWTAESINTEAMBGOEOENZRILZLONRK -8 T
b, KWMMAEEROEFIL 5,264 5 hinb 4,254 7 b~ 19% KA~
AL Tz, GO AEREOEIE WD L WM OBEH /NS B L
H, 603 honn 3497 b~ 254 7 by (42% KA > ) DOAEPEEN
WAL TWie, "WEAERORDICELY, ®BaAEREICED 2 R
DEIEIL 12% 5 5 8%~ 4% KR A > hEAd LTz (24), ZOE/|E KT
KLIEbOPK -9 THD, WHKLEICED DERNEESEED 66%0 5
5I%~ T%HRA > M L THY ., EWNEERMOHAONERE > TV DEk
FHRR LD (25),

F7-. 2000 & 2011 FOEMMAMEM LN D EEE A O K AL EERIC
LHMEVEZROEX 10T R LI, 2D &, WM, Ak, RKEF > 7,
RARAERE CHEE LN ER LT (26), SAEEBBRICBIT D HEE
D ERERERERDICEDE T RMAEBR L EREEBRNDO AL
TZRIFEM X 428 T R v inh 226 71 b~ LTWie (27), 2D B %2 K
ELZTTEORKRETF y TAEBRBTHDL, TOMERAEDELER LI
LONRK—10 Thd, TONREHRD &, BIEDDOEEDR 41%5 5 30% ~
11% A A MEADL, EHBFEAAMOEEN 12%5 5 24%~ 12% KA >~ b
L Tz (28), SbHic, AEISNTZARET » 7%, AT REHCF H
ENDLORMB L REF AR ZoMmo AR THASLS LORHML
TWie, Zofti, BREERARM © 5 HRIFEY B REI G I1E, 131F 100 %705 95%
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Abstract

Abstract

Wood can be used both material and energy. However, Wood quality of
timber 1s not homogenous. So, Use is limited by the quality of timber. In
utilizing wood, by our study, the profit obtained from wood will also
increase by choosing the application suitable to the specification of each
wood.

In this report, first, to clarify the balance of wood products produced in
Japan, we have compiled created a sector commodity table of the
domestic wood use for the year 2000 and 2011. We examined how the
increase in woody bioenergy utilization in Japan is integrated into
conventional forestry, i.e. sawn wood and paper production, and wood
industries using two sector commodity table. Moreover, because we do
not know the difference between the quality of wood used for energy and
the quality of timber for material use, we focused on the response of chip
industry caused by the increase in fuel demand and investigated the
difference in the grade of wood chips. Traditionally, since wood chip
industry mainly supplies chips for the paper to pulp mills, We firstly
found the existing relationships between paper companies and wood chip
industry. The target is wood chip mill and Subsidiary of the paper
company. Next, we surveyed how chip producers respond to increased fuel
demand. The target is wood chip mill and Power plant. Also, we studied
changes in O hardwood chip production volume, @ how to use log, @
hardwood chip collection quantity, @ log price change. Using the survey
results, I compare the standard of pulp chip and fuel chip and transaction
methods. At this time, based on 2009 before the emergence of woody fuel
demand, we examined the structural change that the increase in demand
for fuel chips after 2010 on chip industry and pulp production industry.
Also, I used statistical data on log usage, usage, log prices, and discussed
the selection of woods for chip industry in response to the increase in

fuel chip demand since 2010.
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As a result, the following items became apparent,

1.

Since the amount of commodity produced from each sector is
decreasing, the use of materials in wood utilization in Japan was

reducing. Byproducts to be converted into woodchip also reduced.

. The increased demand from plywood production during this ten-year

period had not coincided with the domestic input of timber.

. Although there is little change in the material and energy balance in

wood products, the wood chips production sector is heavily dependent
on other production processes, so the use of used wood and the like

has been increasing with the steady reduction of material usage.

. As pulp chip transactions of chips for paper in Chugoku-region has

still a strong influence on paper companies, we are aware that pulp

chip production will be given priority even after fuel chip production.

. The ordered standards for wood chips differed considerably among

the clients. Since the lower limit of the chip size does not meet the
fuel chip standards, we found that a wider range of chip logs can aim

for fuel use.

. This multi-standard condition rendered the wood chip industry to add

new checkpoints for the quality control of their products. Additionally,

the preference for raw materials was biased toward hardwoods.

. Trends in softwood log prices due to significantly increased fuel chip

demand during the research period. However, the supply of logs did
not increase. The reduction of softwood chips in Chugoku-region do
not meet the reduction of collected softwood chip for pulp. So,
softwood chip also supplied as a fuel. On the other hand, in 2015 when
demand for fuel increased, the production of hardwood logs increased.
However, the consumption of hardwood chips by paper companies had
remained constant. The increase in hardwood timber production for

chips means the growth in use as fuel.
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Given the above situation, the growth in fuel demand can not cope with
the current wood use alone. So, it tends to encourage additional logging
of timber for fuel.

Further, the consideration to control the quality for earning more
stumpage also suggested that foresters tend to harvest more hardwood
trees. For this reason, the impact on the stumpage of softwood was
invisible, and the turnover to forest owners was not significant.

Therefore, the increase in woody fuel demand alone seems to have
limited impact on conventional forestry and related wood industry.
Basing on the linkage between the timber use as conventional material
and woody bioenergy supply, the increase in the conventional use of

timber will be able to increase the energy use of wood accordingly.
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