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Economic Analysis for Wood Biomass Power Plants in Rural Areas Using an

Extended Regional Input—QOutput Table
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An input—output table for a small region contains characteristics of the region and economy. A regional input—output table

would be a useful tool to assess the economic effects of local government policies on rural areas when there are severe economic

conditions and a declining population. However, regional input—output tables have not been readily available, and the procedures

to compile preliminary tables have some remaining challenges. To share the benefits of using input—output tables in small regions,

we compiled an input—output table for Nichinan Town, Tottori Prefecture. Issues in the economic structure of Nichinan Town were

discussed using the completed table. The economic analysis scenario assumed the operation of a wood biomass combined heat and

power plant (CHP plant; electricity generating capacity, 500 kW), and its economic impact was estimated. The input—output table

was then modified to include the effects of the CHP plant, and the two tables were compared to clarify the economic differences.

Introducing a CHP plant resulted in a 361-million-yen increase in local gross product and a 143-million-yen increase in gross

value added.

Key words : CHP system, extended input-output table, gross value added, feed-in tariff, renewable energy

F—0— K : EEADHG, PRRPESEEBIR, HLATNAGAE, [EE e B I, AR RTRE R —

/NHIRE SE PR & W TR A A~ AR HEE O

R BN, R A

1. [FL®HIZ
2016 A 9 HICHERIRE ST fil=7e A F~ A
FITE FAHEMEFEASGHIE | I, HUsRICAEAET DA A
~ AETEH U TR rTRE e 2 Al L, AEAH S
AT IR BOMME 2 M 23R e 52 & & CHidk 2 15
6 DMK OHERED R D ST D, 5 Tld=x
NF—REDHSN~DOI R KRE L, HAICEBIT S
TR —HHREEZDLTHLED D Z LG AILE
D1 ODOFELEHINTND L2 AHFEDOXS:
Hidel > 2 S BUR B FEET O X 9 g L Hk ¢,

ANENA I~ AOFMBEFRF NG, 72720, KE
PN 2R T R R Al 3 2 b A A
fli &ns ¥, A F~2AGRFIL DT RLF—5H
ORI MERHMI IS < i S 03, [EEAMm
RCEEGHIEE (LA, FIT HIE) 258 L iudi
LCiELW 2. BRBEmICER L, filxiXco, 7 Ly
v NMEE 72 A IOATETHE b 22 S b ¢ 7,

ENOHIEOENIAAETH L. HTAIEDOY]Y
Lo 1 DEWFEENDE AL A AFNERH TH L,

BUROFHE TIXHAERE L LTSI SE D Z L5

*Department of Environmental Systems Science, Doshisha University, Kyoto
Telephone: +81-774-65-6587, FAX: +81-774-65-6801, E-mail: sakao@mail.doshisha.ac.jp



176

Ly,

LIAT, TITEXDLTRNAX—FHEDFENEH
FITHARIAETH Y, HIkOFHTH L. T, =
INF—FEOERFEENTE L 2L, ZOERE
DANFEETH A2 51F, il TRVUEZITEMT
Ho, MIMEE S 2 5. AL EZBRET D2
I, YL FE ORI 2 BARNAR MR IR 577,
HUBIZ 52 DB NRBEETEDLEERD. D
HENHIKORHEICERTE 20 ThIuE, Bif
RITREE 72 R T 5 2 L HREETH A D .
sk DR S 2 A < 515 L U CHEZEEBR D
D0, FOPSHAOH THEIENHIKIZ 5 % DR
IREEATMEL TV ZE b HELEZ S 510,

PESGHBER & VT2 A~ AR HEE Ol
Bl LT, MARLARRE DD\ Nakano B 1T,
REROPFEFERAE ZIE L TR LT 5 AR
TR —ERFHAE A L, Z ORF DR %27 L 7=
MO, AMEE O PEEEBIR AL L, A A
PREHEPE D ALHRERE 5 2 DBl L=,
o P, HuskRE SRR A S kL (KPR,
farss, HUE, heE) L, SOICKREANA A4~
ZF A OEFEIE ATV, HiJ5 O A2 i CFl
AT 25l T EOREE T 72, b OHE T,
WEAF D PESHERARTAFAE LW ERE P ORI %,
PERERR ZLET S Z & THISLTWA. 2721,
UL EOBEITEER (REE) , sk e EsER#R (%
WREZER), &2 WITHERT IR & W\ o T2 BEFOPESE
HEREZFHALZLOTHY, WREPAINA < /N
SR DR % SR U,

—77, HCHREINHIE A kE G & U T E SRR ST D
Bl LT, RS Vi, HEEETOEEHEEZ HE
L, ANEAA A~ R4 « GBI 25 Ptk &
1TV, MEEE P S NI 2 5 2 2 IR 0 S % R A9
DHEERE LTz, T, BRSO BRTO/SA 4~
AHHEEFAM L7261 1Y, KRR ) Tk PR
i~ 2 D B ATHE LB, e lnbH D,
BEOERHEEZ AN Z LT, FEAEEYTR—
b9~ 2 TR 7 & OITBCRALIZ 351 2 85 0 72 5 Al
MDHEEEL 72 5.

/N O PESEHE IR, E OFRIED D ITEER

(20)

mRERE - RS

FHNBINL>oH25 9. =L, HEET—H
AT« B O EE S LCFHES 6 2 < OTHRETA TI
PEXSHPER VB T & TR, /NI o0 pE 3 i
REMB\HEFIT D HENLETH Y, ERSHHR
PSR TE W BIfE, /Mo pEEE B FR A HE
HIT L HEIIRBEEICBWTCEEDHNTEY Y,
T, RS LRI 3Nk o pE R R O HER
ik, FHEP ORI IEE L C/NHEk o pE2EE R
ROFHABZ £ L O, EHIHEFESNTZb D LI
W, /N O PEEEE R A IV CHIIT A B T
SEFHM A S0 T X DERBRITE VOO B 5.
AWFZETIE, — IS AFRTREZR ) & /N il 3
EEIROIERICET 22 & &1 H T o/ ik
DOIEEHERZHEGT L, EEMEZR L. /N
1D PESE PR OVERICIIMERRE (2 & D T RBNTFEE
T D70, Fhi LI pEREEER ORI TEE L0
T WIZ, HEFE U 7o/ idsk oo pE 3B 2R A S PR 4Rk
T5HIZ LT, REAA A~ AFEEFEOF LA
IR L. BEENIRHRERERNEEICHY, i
SOBFEAMMALEBAED 7 4 —V )T 4 —iE
IR T T D 2. R ATREAARE A A~ A
BREDN RSN TWD Z LD, HEERT TS rlHE
R TCOMEE Lz, 22T, 1) FITAIRRIC &
LoCEEHE, 2) ERRBDRNHE S D LIE LT
G DBENHEEE GeEMirs I LB O]
i) 1ZDOWT, M L0 #glZ A U 2 AN
MAE~ & OFEFAm 2 fit L 7=

2. HmETERERROER

PESEHBIR OIERUE, /NER LRI OFERFIR
RANE T D EHERHE 2 F e, SRk 17 42 S HR
VR pE BT 108 FRFAER MR P2 b &g, %
FEREHE R IV C HMRT o> 108 3P pE s % &
VERL U7z, PESEMBEZR OHEFHEZIZLL T O FIE T
7.
a) PEREIBMBIIRINAERERE (1T50F0) OHEFH
b) BAFDIER
o) HMETEEIEH OHER!
d) BHAOHEE
e) 1THIFID /T o Ak



AN 1O % W7o ARE N A A~ A SR SERT

a) PEFEEMBBRNAERERE (THIFN) OHER
SEBURPESHERAER (LT, B’K) OREELMO
BN A PEREIC ESER T E S (T - EEE A
BNV P ORNIEERE T U C H FEET O PE
BN RERR A L UTe. 7272 L, FEPT - (EEE
it/ My tE & 1RER 108 HFS O PEE 43 HEI T
25T, PEEMBROFA VL W & FEIC SN
F BB R A ST 2. PEEER L CIIRIN AL RO
HEFHAS RIS 72 B2 P A R T — & P D IR
WEREAFEH L, FEEEE (RRFES) 1XEZH
HODLHELFORNERE RO
b)  FAERDIERK

A FERT O A ERE A, BEEHM 2 S ISRk L
A CE GRS, AR A WV CTHRsy LTz
B S U HA I ST, BERIR & BRI O
PEZERI] GDP it 7 & WV CHlE L7z 2.
o) IHEFEFEIHE OHEGT

FaHMEE SIS, SR & R UL TN
B DK i+ E L OAFEE FTF) 242455 L=,
REEE Y, REORYIEAICANLZR LT
HeFH L7, —RBURHE STHIZOWT, ABIEAE
MEEEBIL Y, BE ERITALOFEL ™, %
OfUIA D ZE W TIRE DY TE B 1235 U CHER!
L7z, BTNREEEATR (&8) 1%, SRS A
FART DR S — K 20D EAE IR X 0 RN %
K, BROZYEB T U THEE L7z, BTNRRE
EEATER () CAEEMIEIE, PERELMBIOE
ERHI P H REOFYEE ISR U CHERE LT
d)  BHAOHEGT

JSIUR & 2 Ot A[E & O 0 5 iR sk i pE 358
BAFRAERL L, & OIZHMET—Z OSBRI —Z0
fth4=[E & O O R e ERFR 2 L 2, HE
BT OB AZHER LTz
e) FTHIFID/RT o AFHEK

TR & FIFNEE NS 5 BEFERFT OFRPE HFEA &
BEANEEZRLTRBY, EEEEER TN N —
HLTWARERDD. a) ~e) DFHx TEREN
7o PEHE AR TIIA TR & FIFn D — 37z ST
N2, LUFISRTFIRIC Ko Tl oTesfE (7
f&FIFnDZE) ZFHE LTz,

(21)

177

O AMBERE Ll EIC2? X5 K>
B HEFEHPNCB N TRNTESFH M OBImA L
ALV ERBICHEY T 2808 el BiZed L9
(R A A TR LT
@ FFnsE o OPEZEEMIIBH Z B o (2 FHE
FIFIHE v &34 PEEEN M T DAL TRV IREET
HY, BENBHZITZRVWOTERE LT,
@ Tl GTFnEFIfnozE) 2B A CIREERE
THERADETH M, SF DV NFEEINNS
WERHRE SN DEMIL, BABE/ NS L (EE
PR TIIBMAITADETRIND DT, HiHE
/NS L), TR IEOMETH HEFY, oF D ik
NFRENRRE W LR I NDEMIL, BHEEE /NS
< L7
@ TeBE GTFEFIFno7E) B A CHZETE
TeBfEOHHE S B A ORI L 0 b/ SV
EIZRY, Bl ABEHOEE CHELT 7. BIK
B HEEHAREE 21T o 7o E P ARE, 8K, AN
BB X OB D 4 FCTH 5.
OB HANE v TRITFIURR bW EEE P 08k
BHANEr TRITFIUZZR B 720ER e, A
LR EEEER, WE, ok %, #EF,
i, HEVEEH) IBEMAEZERr L, ZALS
CIREETE LT Bk KL OV I P o Tl T,
HTNEGE TR ZED 5 HORTNEEE AR (KF)) (1
LU L. EEEEE, BE, XL UEH)
FUYEBEERM OB L, RENEE S X0 i L7z,
N, BEBIOITHEMNT, —MRBUFEE I
KL
©® mAEFTFE - PRITEAOTE
FROFHE 2R THIRMENE 7 &R 520 pEE
EPNZHONT, BEFRE, RO THREA O %
Tolz. BARMIZIE, Shgk - FISEEPI 2354 L7
ZOEFE, AT e Thormn, TRt r T
7207, BREFEENREeTHY, 2 TOHE
DMTZ IR T RIFEEOREE (BEH) 217-7-
T E ORI~ L KIFT 2 Lo b
fERFCHT - e BN E Uz, 22T, T
20 R U C AT A RS L7



14

EZ

B

(sndyno ssoxd) uononpoad d1SdWO(] G ‘SI0399S PUBWIAP [BULY JO [€I0], G
sprodwy ¢¢ ‘puewWap [BI0], 6 ‘PuUBWLp [eUl] [810], 8% ‘S110dX7H 9f ‘pUBWOP JISOWOP [BIO0], GF ‘PUBWISD [BULJ O1JSOWOP [BIO], ¥ ‘SP[OYesnoy apisino aanjipuadxe uondwnsuo)), 8¢

PN N

723

ey

178

GLZ¥E | ¥ESET | GGT°9T- | 0E¥°0F | 689°6% | 606°9 | 13S°€E | 18L°C7 | €¥F €299 %60'C 09301 29¢ 8101098 9)BIPOWIIANUT JO T80T, LE
0 e81- | 381- 281 0 0 381 0 0 0 0 0 0 POLJISSE[D SIOYMIS[O JOU SAIIAIY  GT
699'¢ | 398'c |916'G- |g8¥'8 |LLL'9 |03BL g9L‘L 8509 |0 8 860°c  0LL'G €¥C S90IALeg  FT
9¢02 |9%0¢ |0 9¢0c |9%0C |0 9903 | 990%C |0 0 S00c 1S 0 uoneIsTUTWIpPE dqngd €1
SOL 193 33¢- 820°T |eLg 0 830°T | €LS 0 0T 0 8c¢ G SUOHBITUNWWOd PUB UOHBWIOJU] g
922’1 | ¥ 121°T- | L¥ee |¥BI'T |88¢ 6SLT | LES 4 61 9- 48 11 jaodsuedy, 1T
18722 €99 ¥9¢- GOT'T |910°T |O GOTT |910°T |O 0 0 910'T 0 oyeysa ey 0T
Lee 61 90L- €92°T | 93L 9LT L80°T | 0S¢ 0 0 0 0g¢ 0 9OUBINSUL PUE SIUBUL] 60
LL8 6¢- vLee- | 193¢ |vieT |eae 826C | 166'T ¥ €97 0 L89°T g€ QoroWwWo) 80
00¥ €g G9P- 998 61¢ 891 869 oce 0 0 0¥ 01¢ 0 A1ddns 1oyem pue sed ‘AIormds[y L0
99¢9 |[€2g9 |0 99¢9 | €329 |0 99g9 | €339 |0 €229 0 0 0 UOIONIISUO) 90
63V 099‘¢- | 168°9- | 08%°L | 061°¢ | 00¥ 0889 |06LC |&¥ 8T 91 9¥9c L9 Sunmjoenue g0
0 1L- 1L- 1L I- 0 1L 1- 0 0 0 0 0 Swuwy - 70
0 ar- 62- 62 LT 0 62 L1 0 0 0 L1 0 Araysiy €0
0e¥‘T |[993°T |8LE- LO8‘T | €¥9'T |21B'T |969 1e¥ 44 0 0 8 0 Ansaxo] 30
816°c | ¥eT'e | 8L€- G657 | 118'e | egg'e | 6.6 681 63- 18 0 9¢1 1 9INNOUZY 10
LG ¥g €¢g 67 8% 9% oy vy [ 1y oy 6¢ 8¢
VG+LE  €9+8F 9V+SY  9V+FF Vr+LE €7~8E
6L2'%% | 0 69¢'c 9902 <0L 9221 1¥L L8¢ LL8 00¥ 9989 63¥ 0 0 0871 816°¢ (sindut ssoad) uononpoad dnsowoq 69
¥eser | 0 L0S'e  ¥PS'T  88% 309 399 19¢ L69 j44d 300 09% 0 0 168 LIST 510109 POPPE SN[BA SS0I3 JO[BI0], 8
88I- |0 LG- 0 0 - 0 e1- 1- 9- €g- 0 0 0 0%- £v- SOIpISqNs JudLIN)  €F
as8L 0 €11 9 61 €g oy 44 8¢ LT €08 vl 0 0 03 ¥31 SOXE] J00IIpU] g
60¢C |0 66¢ c19 9LT oy €97 LG 0¢g 44 6L€ L3 0 0 €g 66¢ [eded paxyy jo uoneraadsq 1%
8S¥'c |0 935 0 g8 83 ggg 801 80T ge L31 ov 0 0 249 €6L snidans Sunneradg  0F
g19°L |0 08Lc 768 8¢1 ¥8¢ 1 1LT ¥8¢ LVT 18'c LV 0 0 GGG 18%4 saafordws jo uonesuadwo) 6¢
29¢ 0 96 63 0L LT 0 S1 81 L 76 i 0 0 6 € « HOUD 8¢
I¥L0T | O 290c  11¢ 818 ¥3L 6L 961 08% 9¢1 798¢ 0LT 0 0 6LG 10¥°g S10909S 9)BIPOWIINUT JOTBIO], LE
81 0 <4 1 6 i4 1 4 i4 € 44 € 0 0 €g € POJISSE[D SIS MIS[O JOU SAIATOY  GT
LOLT |0 8% 011 69 <2 4 €9 9g i S0¢ v1 0 0 LL 0g SoOIALeg  FT
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 uorelSIUIWpPE aqng €1
414 0 0€T 69 GL 6 0 1€ g 4 6L 1 0 0 9 8 SUOIBOTUNTW WO PUE UONBWLIOJU] I
€381 |0 9¢1 1L V1 L1T T €1 €g 61 0¥ vl 0 0 9e1 izd jaodsuedy, 11
68 0 8¢ 1 8 € 1 9 91 1 41 0 0 0 4 0 eseeey 01
8€¢ 0 69 L v1 6% S¥ 68 6¥ i4 L0T < 0 0 €9 L9 9OUBINSUL PUE SOUBUL] 60
9€6 0 692 0g € 9L 0 € V1 6 29¢ LT 0 0 8% cel1 dIdWWO) 80
LVE 0 1¢1 €g 01 8 0 € 12 0€ 8¢ < 0 0 L 44 Arddns 1o7em pue ses ‘AOLIOLIH L0
eVl 0 83 92 < 4 8% 4 g €1 v1 0 0 0 I 61 UOMONIISUO) 90
0607 |0 0gL Sv1 01 113 1 g1 8% 1€ €eL'T 09 0 0 LS 6L0°T Sunnjoemue G0
1L 0 0 0 0 0 0 0 0 0 89 0 0 0 € 0 Suray  ¥0
a1 0 6 0 0 0 0 0 0 0 0 € 0 0 0 0 Axoysy €0
¥91 0 1 0 0 0 0 0 0 0 1 €2 0 0 oVl 0 Ansaroq g0
¥8L 0 g 0 0 0 0 0 0 0 01 jad 0 0 9 61 SIMMOLISY 10
L€ a1 V1 €1 4 1T 01 60 80 L0 90 0 %0 €0 20 1
SI~T10

"(UeA UOT[[TW ‘8103098 GT) UMO, UBUIYDIN JO 9[qe} jndino-jndut pajewriysy ‘T 9[qe],

(22)




AN 1O % W7o ARE N A A~ A SR SERT

3. EXEBRERHILRDLEAEIEEOHE
SHBURPERHRIFR 108 S AERMERE b & &
3% HEM] 108 HPpESERAR A Fk L7z, DA D
RHTCIE 108 M Z VTV 5723, MO A )

SESFIHES L7z B FERT 15 FRFpE S H I % Table 1

\oRT. E£72, HEINZRBT A, —E 205N
% Fig. 1 TR
Fig. LIZBak6HE (B #R5E, HEf

B2 OB L LT 107 4 EHBEASH, A
LA OFLE 7 & ORI IMEAE 135. 3 f2M 2
272 242. 8 EMN HHEBTNTAESN TN D, Zh
(USSR B ORI 161. 6 (BT % 02 7-%48, 404. 3
%Mﬁaﬁmmﬁﬁéﬁﬁ%@(&kﬁ)&%ﬂé

. W (Fig. 1O F5) #R25 L, FEAE
@E¢W S L L CHBE SR E— e XX
107. 4 EHTH 5. 55D D 296. 9 [EHPRKEE L

179

LTHESRTWS., Zoo b, 227.8 (EMNHEE
HTANICEB T DIREFEETHY, 720 D 69. 1 EMI3H
WA OTETH HBMMIZIT G TV D EHEEES
nos.

THHAREIC T DIMNAEERE LD L 60%TH Y,
Bl AL 40% & mWEISTH D, ZHUTHBRN O
BEOL  BHUIBSN~EH L TV AR, SF D H
AN O EMRMEN &2 ERT 5. RNz H D

MEHA L, MsNOBEARCREMIC X > Tl 2

OERASNTWDOMARET L Z RN TEL, Ik
WAEPERCHLA M EAR O I A IR T & 5. filx
X, AFREITOBAD S HES LA RLF—DHD
LEIEIEL 1% EHDH. BAEMRT LI —7

AT X =PRI TE DR ERR LIZZ &

I, TR E AR B S 1 o
DFELRVELLD

(unit: million yen)

Intermediate input Gross value added
R 10,740 13,530
71 Goods Service CE? 0s”’ DC ¢ Others
6,510 4,230 7,610 2,460 2,510 960
60.6% 39.4% 56.2% 18.2% 18.5% 7.1%
Intermediate input: 44.2% Ggross value added: 55.8%
Domestic production
24,280 Out of region
Goods Service / \
12,140 12,130 Tmport
50.0% 50.0% 16,160
Domestic production: 60.0% |
Import: 40.0%
\
| Total input 40,430 100% |
[ Total output 40,430 100% |
Intermediate demand: 26.6% v
| Final demand 26,690 73.4% |
Domestic final demand: 76.7% N\
Export: 23.3%
\ 4 Export
Domestic final demand & 6,910 /
22,780
Consumption Investment 2CE: Compensation of employees
15,710 7,070 b08S: Operating surplus
69.00% 31.00% °DC: Depreciation of fixed capital

Fig. 1. Flow of goods and services in Nichinan Town based on its regional input-output table.
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Table 2. Operational conditions of woody power generation under Feed-in Tariff scheme.

Cost component Unit Factor and setting conditions
OUT [Output [yen/year] OUT = A+B+C+D+E+F+G+H+T+J
A Feedstock cost [yen/year] A=FC.FP
B Depreciation cost [yen/year] B = (PC/DP)
C Fixed property tax cost for plant [yen/year] C =RV -FT/100
D Labor cost [yen/year] D=0P-LF
E Maintenance cost [yen/year] E=PC.0.03
F Insurance cost [yen/year] F=PC-.0.004
G General administrative cost [yen/year] G=D-025
H Ash disposal cost [yen/year] H=AG-AF
I Utility cost [yen/year] I= 3,823-PS+10,281,107
J Repayment of debt [yen/year] J =((PC-(PC/RP)-(Operation year -1))- (+/100))
IN Input [yen/year] IN =K+L
K Revenue from sales of electric power [yen/year] K=Ka-Kg
L Revenue from sales of heat [yen/year] L= @La/Lp)-Lc-0.8
Ka Electricity production amount [kWh/year] Ka =PS-(1-AP/100)-OH
PS Plant scale (kW] 500
PC Plant construction cost [><108yen] PC =0.0835-(PS)*¥®
DP Depreciation period [years] 15
RP  |Repayment period [years] 15
r Interest [%] 2
n Power generation efficiency (%] n=5.762 In(PS)-26.65
AP |Auxiliary power ratio [%] AP =0.1505 exp(-1.841x10 - PS)
Enet |Net electricity generation (%] Enet = PS-(1-AP)
OH |Annual operating hours [hours/year] |[330[days/year]-24[hours/day] =7,920
LHV |LHV of feedstock [MJ/kgl LHV =HHV - (1-MC/100)
-2.443.(9.HC/100.(1-M C/100)+MC/100)
HHV [HHV of feedstock [MJ/kg] 18
MC [Moisture content of feedstock [%] 35
HC Hydrogen content of feedstock [%] 6
AC Ash content of feedstock [%] 1
FC Feedstock consumption [tons/year] =(PS-OH-3.6[MJ/kWh)) / (/100) / LHV /1000
FP Feedstock price [yen/ton] 5,747
UT Statutory useful time [years] 15
FT Fixed property tax rate [%] 1.4
RV  |Ratable value [yen] RV = Previous year RV - (1—DR)
(Only first year : RV =PC-(1-DR/2) )
DR Depreciation rate [-] 0.142
OopP Number of operators [person] 0.005-Enet
LF  |Labor fee per person [yen/year] 5,000,000
AG |Ash generation amount [tons/year] AG=FC-(1-(MC/100))-(AC/100)
AF Ash disposal fee [yen/ton] 20,000
Kg Retail price for electricity [yen/kWh] 40
La Heat demand [MJ/year] 16,092,000 =4,470 [MWHh]
Ls Heating value of A-type heave oil [MJ/L] 38.9
Lc Unit price of A-type heave oil [yen/L] 80

(24)




HL 500 kW~ 2 {iE L7z,
E@bé

AN 1O % W7o ARE N A A~ A SR SERT

ZARLT .

1) FIT filif&iz £ 5
W28 D BRI ORKE

HIEEFHKTII,

A
A=</

i O R SO TEHAI
WEAZ, BIES Y0lEE RV

RS — B R EITACR I & 5
kW @fﬁﬁli%ﬁ'ﬂa%’ s,

2%,

XA TH Y, 500
B ELIIEIETHDH L

Hiffi % FIT
T )SA T A - 2, 000kW A3

181

40 F/kWh®Y) & L7z, BEEETEZ SN D BGEEC
R LU CIEEAL R CEIE L. FeEMRRIC I 1T HEVE:
FhaE A BEIHE L Y TR 2. A BIRMOFRREET
38.9GJ/KL*, A EEIHOHAMIE 80 /L3 & L=, 4E[H]

FERAEIE, AR RIS A N D EAEEN S
4,476 MWh & L7z V. KETF v 7OMiksIE, FERN
RFE RO TEERE G M S22 5,747 B/t (FK

Table 3. Operational conditions of woody biomass combined heat and power project (CHP).

Cost component Unit Factor and setting conditions
OUT [Output [yen/year] OUT = A+B+C+D+E+F+G+H+I+J
A Feedstock cost [yen/year] A=FC.FP
B Depreciation cost [yen/year] = (PC/DP)
C Fixed property tax cost for plant [yen/year] C =RV-FT/100
D Labor cost [yen/year] D=O0P.LF
E Maintenance cost [yen/year] E=PC-0.03
F Insurance cost [yen/year] F=PC-0.004
G General administrative cost [yen/year] G=D-0.25
H Ash disposal cost [yen/year] H=AG-AF
I Utility cost [yen/year] I= 3,823.PS+10,281,107
J Repayment of debt [yen/year] J = ((PC-(PC/RP)-(Operation year -1)) - (¥/100))
IN Input [yen/year] IN = K+L
K Revenue from sales of electric power [yen/year] K=Ka-Kg
L Revenue from sales of heat [yen/year] L=(La-0.6/Lp)-Lc-0.8
Ka Electricity production amount [kWh/year] Ka =PS-(1-AP/100)-OH
PS Plant scale (kW] 500
PC  [Plant construction cost [x10®yen] PC =0.0835-(PS)*5®
DP Depreciation period [years] 15
RP Repayment period [years] 15
r Interest [%] 2
n Power generation efficiency [%] n=5.762 In(PS)-26.65
AP [Auxiliary power ratio (%] AP =0.1505 exp(-1.841x10 *. PS)
Enet |[Net electricity generation [%] Enet = PS-(1-AP)
OH [Annual operating hours [hours/year] |330[days/year]-24[hours/dayl = 7,920
LHV |LHV of feedstock [MJ/kg] LHV =HHV .(1-MC/100)
-2.443-(9-HC/100-(1-MC/100)+M C/100)
HHV [HHV of feedstock [MJ/kgl 18
MC [Moisture content of feedstock [%] 35
HC |Hydrogen content of feedstock [%] 6
AC Ash content of feedstock [%] 1
FC Feedstock consumption [tons/year] FC = (PS-0OH-3.6[MJ/kWh]) / (y/100) / LHV /1,000
FP Feedstock price [yen/ton] 7,262
UT Statutory useful time [years] 15
FT Fixed property tax rate [%] 14
RV Ratable value [yen] RV = Previous year RV - (1—DR)
(Only first year : RV =PC-(1-DR/2) )
DR Depreciation rate [-] 0.142
OP  |Number of operators [person] 0.005-Enet
LF Labor fee per person [yen/year] 5,000,000
AG  |Ash generation amount [tons/year] AG=FC-(1-(MC/100))-(AC/100)
AF Ash disposal fee [yen/ton] 20,000
Kg Sell electric prices [yen/kWhl] 13.805
La Amount of available heat generation [MJ/year] LA=LHV.FC.0.6-1,000
Ls Heating value of A-type heave oil [MJ/L] 38.9
Lc Unit price of A-type heave oil [yen/L] 80
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Table 4. Breakdown of input and output in woody power generation project under Feed-in Tariff scheme.

(million yen)

Sector classification on input-output table

Fixed property tax cost for plant

Input Revenue from sales of electric power 158 Exports
Revenue from sales of heat 26 Consumption expenditure (private)
Total 185

Output  Feedstock cost 90 Forestry
Depreciation cost 37 Depreciation of fixed capital

3 Indirect taxes

Labor cost 12 Compensation of employees
Maintenance cost 17 Repair of construction
Insurance cost 2 Finance and insurance
General administrative cost 3 Compensation of employees
Ash disposal cost 2 Sewage disposal

Utility cost 12 Water supply

Repayment of debt 6 Finance and insurance
Total 185

Table 5. Breakdown of input and output in woody biomass combined heat and power project (CHP).

Fixed property tax cost for plant

Balance (million yen) Sector classification on input-output table
Input Revenue from sales of electric power 55 Consumption expenditure (private)
Revenue from sales of heat 154 Consumption expenditure (private)
Total 208
Output  Feedstock cost 113 Forestry
Depreciation cost 37 Depreciation of fixed capital

3 Indirect taxes

Labor cost 12 Compensation of employees
Maintenance cost 17 Repair of construction
Insurance cost 2 Finance and insurance
General administrative cost 3 Compensation of employees
Ash disposal cost 2 Sewage disposal

Utility cost 12 Water supply

Repayment of debt 6 Finance and insurance
Total 208
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Table 6. Extended input-output table with woody power generation project (4 sectors).

(million yen)
Intermediate sectors (IS) Final demand Domestic
GS FF WB EL Total DFD  Exports Import |production
General sector (GS) | 10,179 0 129 0| 10,378 | 22,166 6,912 -15,054 24,403
Fossil fuel (FF) 346 0 0 0 348 382 0 -730 0
IS [Woody biomass (WB) 0 0 0 0 0 26 158 0 185
Electricity (EL) 199 0 0 0 199 202 0 -401 0
Total 10,798 0 129 0| 10,925 22,780 7,067 -16,184 24,588

Gross value added 13,609 0 56 0| 13,663

Domestic production 24,403 0 185 0] 24,588

IS: intermediate sectors, DFD: domestic final demand

Table 7. Differences between the input-output tables with and without woody power generation project (4 sectors).

(million yen)
Intermediate sectors (IS) Final demand Domestic
GS FF WB EL Total DFD  Exports Import |production
General sector (GS) 51 0 129 0 179 0 0 -53 128
Fossil fuel (FF) 1 0 0 0 1 -26 0 25 0
IS [Woody biomass (WB) 0 0 0 0 0 26 158 0 185
Electricity (EL) 1 0 0 0 2 0 0 -2 0
Total 57 0 129 0 184 0 158 -29 313
Gross value added 74 0 56 0 129
Domestic production 128 0 185 0 313
IS: intermediate sectors, DFD: domestic final demand
Table 8. Extended input-output table with CHP (4 sectors).
(million yen)
Intermediate sectors (IS) Final demand Domestic
GS FF WB EL Total DFD  Exports Import |production
General sector (GS) 10,258 0 152 0| 10,411 22,171 6,909 -15,063 24,427
Fossil fuel (FF) 349 0 0 0 349 254 0 -603 0
IS [Woody biomass (WB) 0 0 0 0 0 208 0 0 208
Electricity (EL) 199 0 0 0 199 147 0 -346 0
Total 10,806 0 152 0] 10,958 | 22,781 6,909 -16,012 24,636
Gross value added 13,622 0 56 0| 13,677
Domestic production 24,427 0 208 0| 24,636
IS: intermediate sectors, DFD: domestic final demand
Table 9. Differences between the input-output tables with and without CHP (4 sectors).
(million yen)
Intermediate sectors (IS) Final demand Domestic
GS FF WB EL Total DFD  Exports Import |production
General sector (GS) 62 0 152 0 214 0 0 -62 152
Fossil fuel (FF) 2 0 0 0 2 -154 0 152 0
IS |Woody biomass (WB) 0 0 0 0 0 208 0 0 208
Electricity (EL) 1 0 0 0 1 -55 0 53 0
Total 65 0 152 0 217 0 0 143 361
Gross value added 87 0 56 0 143
Domestic production 152 0 208 0 361

IS: intermediate sectors, DFD: domestic final demand
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