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A study on the challenges to quantitative expansion of methane gas power generation
using dairy and livestock waste
—Focusing on inter-industrial linkage in the food supply chain—
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LT 9 821 912 9 2973 330 12 1,261 105.1 13 4,767 367 12 1,261 105.1 13 5,256 404
T R 4 1200 3000 54 13675 253 6 1950 3250 55 16,732 304
T 1 250 2500 1 2348 2,348
AT 1 300 3000 4 830 208
I 1 1 75 750 1 343 343 1 75 750 1 350 350
& 14 1896 1354 25 7227 289 25 5061 2024 106 27,624 261| 32 7130 2228 119 37461 315

(HAT) Bl TR rEREt] (4 12 AR) 2o AEm.

 : DFEHE
@FFETHIL, SRR

X, BT O, T H AT T b BEE.

Wit L 25 PEFEFEM) |\ K B A X 2 W AFEE D BIIYE KIS AN T iR
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G PE e — A LT il K OVREO A 2 v
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RBMioTRBEX72VolE, ENTETT S AX
VIHARET T N OFERENEH DL  ITRBUK
GHEXEORENRETHY, T2 TIHIEHRBRIC
HEBHCh 5. LLNICET NV E LIZREHDOT T v
N DOREFEMRE & EIUTHIET DR ET —Z1E, K
EfRbTHY RICAFTLEHEOCONEFTHS.
FRRETT 2 Ml 0 HIF =D, BEESEIK
NTRTER BN Z S HEIRIC K DA X HAFEED
SEHEHITH D, Lo b REB L H LTI MK
WCBWTH ERESERE W EZE X LNDND
ThhH. 2L, ENORAZ U TTARRE ST
DOIEERE] & D B TYL RN FN: 2 R Fr
?ékmmmé ITEEE NS D s

B HAT R OFRE ST b

%mﬁmﬁﬁ®$f77/bmﬁﬁ%ﬁ%%
BREOGHEITEBENICSHD 2 DDA X T AR
EBETIFTMDIBLD | DEEENRLTSH. 2O
HET T M, TBHIRO R OFE B2 FEX
WMETHERMEGLITA LTS, ZDOAX Y
T AFEEOIBEFEHE, FLAOER & FEHO L

FEREG N DI SN DB XCThHDH. FERIT
WETT v M S S B ot S, B
N AR E Y X7 PIXEHICRY R HDHH D
DOIBREG ) HiE - TRASND. BES T Mx
B THE, S BEGOFTAM TR 2 E G

fEF 5. BEMMK iﬁﬁﬂﬁhﬁ%ﬂ@ﬂ%?éﬂ
AT F AL ONWTII R ERAHE TR -8
o BN FEEET 5.

IR G T D SHIFITEE 2 BIA L 72 2016 4
Wy, B EBR RSN 220 BHOHBLTH
STZH, 2020 FRBLIETITHN 360 SAfAFE 720,
UTVVER 400 SEMIE & CILR T 25HEITH L. &
WO OHEERTERIE, A B ORE RO
FTHEEO—BRLE L TAY U HAREREEL AL —
}‘éﬁfk‘o, L/f_ﬁl/)'(élu %ﬁﬁéﬁ@nﬂ n+¥él
MG S B OBFYERFHENZ IR - 7227 6 T
JREZANFIRE7e B ER BEICHFI SN TV D, Bk
BT T ML, A B ORI BT B B
K ESEER O IMLE LD —2>DET V7 — A
Lo TS, S BEOIEICH REBOENIC
IR E B DILR L O A & o A BEETLET
7 RIS AR ORLA BDMEET 528, 2020 4F
KR CIEEE /) (LLTF, AL#E) O RGO BE
RTHRE 72> TV D,

£3. BEENEBAAAMATRATFV MZ

BUIIA2ERORBEL L OER - FRBHEOZARES

20184 ¢ 20194 ¢ 20204 £ 3 AR
REER () (kwh) | 595,251 558,750 750,736 634,912
§ ER 1 BN 72 0 (alc) (kwh) 2,085 1,643 2,310 E 2,013
S A KK (R) 363 365 365 | 364
e R0 (v | 8134 10337 0464 0645
Mol RS (o) () 285 30.4 32.2 30.4
E-i HEHEAK (m3) 3,954 3,697 3,673 3,775
g B 377 v (t) 878 507 1,491 959
| emma @ | 3426 3668 4355 | 3816
2E EHHEALEE () (58) 286 340 325 ; 317
(AT THERTEE (RSB AT T NERRIL (FF4 H~3 H).
o OfFBIEEITE A%<
@ (afe) & (b/o) 1, B8 F TICHEAAER 1 S -0 ofE A HE .
@ VAT, wAMOETEERT B ARFELEEFHEZ 12450 1 THERMH.

BA RSB PEBEREMIC K 2 A X U W AFETEO BRIFERIC AT 7= 3RE
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5.3, FEEIFERE LI

ZDNNAFHARET T b ORI ERIX
OXDBEY THDH. KENITFEEZ AITR 40 o
JHT, 209 b 35 b /HMN S B H DR
MK 2 ETe), FR 0 DN EERETH D, 2018
~m$®3$%®ﬁﬁﬂ&ﬂgk%%ai%3m
WY ThDH. 3 HEOFEE 013, FEBEEES
BN 365 HEE LT 63 J7 4912kWh, ZAUZEL
e PEAA DN REE 3,816 BHTC, FEFRAS 9,645 k) &
ANBFSFRIEIN 959 o Th Tz, BRI, 3 W4
X OVEFAIRSIL 317 BHT, 1 34720 #REH
3304 hUMETHD.

AL, 3 WD 19 FZ2FOICHTHD L,

19 FEITREBEBEN R DR, RO HEILIER ) &
HE oo, FERIT ISELV ZNHDOD 20 4 L

VFIERIE T, MK OB AEIT 20 4 L IR &
ThD. —FH, 19FETHIREOKANEN 18 4F X
D%@@<m$®3 SOTRRETHT-Z M5

RIBEOENEL CTWDHE[REMENH B 5, Wr
if%ﬁw.&wﬁﬁm,iﬁ%#%@%%ﬁ

AR OAZIRIC & 0 FEEEA B — ROFEERE
DI E DY, F RO ZBARLIEMIZ X

HERASNEZEBEOH LT T, KHEV =
ATRTTTANGES &S 11 AL TITH 3~
4 AR, DIRWETE 400 2, ZVEIZITR
1,000 > OTAFEERH L. DE TV EEHEIT
5~7 H DMK 60~90 b /4, SHIZXZ~<FRF
1 4~7 H ORI 12~55 F U AEOFRANDERE N B
STz, TOIENFEIC XL EIRE O E BN R
b D "E?,ﬁ‘f?’“'\? TANRT IR ERND D .
3 DRI 5A4ij%@$%@m
ii%4@@@f,_MiE%%E®A#%
ﬁi&wﬁﬁﬁﬁmﬂkimwiﬁf&é(%f
TN EEEA AR TR L, EBITER 2/ EA T
#1). dEEBEA~DOEBEEHL 3 HEDTE T, AN
4,640 T, ZH 6,630 5, 5] 1,990 5 H D
TRFE o> TWD. IADONRIL, FIT & B 39
M/kWh TOTEEED 54.8%, Z DIFNILEE D
DB ZFRIE LY 20.0%, 7 2HA B ~DiH(L
TWRHATERD 14.3%, S $3 O #IRZ NZE T 5 ik
FERELDY 11.0%0 B0, TOHTRLZWVIEE
UXADS 5 Bz 55, —HFOXHE, 772
Sl OB E N E Y 65.7%, Mgk EHZRELT-
St ~DEE LI 14.8%, WALIR DA &

STHHEIIENELDZNLTHD. FI-UEE FFt LT ZR50RHA 10.2%, B H1E E & FERD 5.1%,
WITERELG COREITILNUTHEAL, O L7 FERXHERED 72 O DIENEZUEIS 3.3%, KRB
ARG T DI T T e, T E T 25 0.8%, EWUMEEIE NG 6 Elifz 5 5.

#4. SRIMBHBALTHRAST L NOFLERELFHE (%)

20184 20194 20204F 20244 20344

B 5w B b 3\73% R .

e #ER 2R A 1045 HEFE 204 H 3

7e B 58.0 59.7 46.8 54.8 62.1 62.1

[l VAL A 13.7 17.8 11.3 14.3 13.8 13.8

S S 213 13.9 248 20.0 19.9 19.9

Wt it 5% I FH B 7.0 8.6 17.2 11.0 4.3 4.3

& it 100.0 100.0 100.0 100.0 100.0 100.0

(E7H) 40.0 36.5 62.6 46.4 64.5 64.5

el Aiff 1 H) & 69.4 66.0 61.7 65.7 41.6 9.0

WAL IR B B 8.3 10.2 12.3 10.2 15.9 26.1

# Jit 5% e R T S 2.9 3.6 3.4 3.3 2.8 4.5

W femm kg 0.7 0.9 0.9 0.8 36 6.0

[i5] E 5 P o (1 0 ) 6.4 4.9 4.0 5.1 4.2 2.2

it 7% i PR A 12.3 14.4 17.8 14.8 31.8 52.3

& & 100.0 100.0 100.0 100.0 100.0 100.0

(E7 ) 74.7 64.8 59.4 66.3 36.2 22.1

Ei- e~ (EHH) A 346 A 283 3.2 A 199 28.3 42.4

(HiAT) S HEAREH [N HAT T > PERRBL) (440 ~31) .

Wit L 25 PEFEFEM) |\ K B A X 2 W AFEE D BIIYE KIS AN T iR
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[E5EY] RE®RX

ZDF 4 I ERES 3B LUBED 3 HED
FETHLN, FRIBERIIELAEINDHDODIL
NIt x ¥z, XHOFITFEE T 65%% L6 5
WM E AR (20 4EE REHD) A YIR72 DN B4 % 5
BLThL. LN THIBIIRTERND 6 £
HIZERTICEIRE L, ZH LRI H > TTULE A Y
Z 10 4EH ® 2024 £ 2,830 75 H O B Gl
XL, 20 4EH D 2034 4F1T1F 4,240 T3 0 B bR
FLUAEN TS, FIT HIlEIC L5 20 FEHOREEE
BN &2 2 D12,

54, A AT AKEREIZLHEN

WELERT L RBFEEICSET D S PIHITHES
FREIZOW TR EEY 217o 7=,

T A EBRIELIRT D 2011 FE 1 fIH A RE 5> H R
DAL U7e S B, F7BImERE 4 NEEER
7N (F, SERHEA 2 N) T, #ERELAK 330 B4,
fiA Bl 78ha (9 HAEHL 15ha) A £A L Tz,
EMEEID SR E AL DYER &5 2 T2,
HEEEIC X B PR B OB & TRk D ARG E ik
RO &V S BEICER LTV e, FESN
H oI L, #EFLA O 300 HEAN D 400 HEA~OD
JER & Z B2 B AR & I 2 T KR BR
500 BHCTH D, T OHBILRFHE IO X T v
FTAUEEE 10D 16 BT, I X T 8—
T NNV T =T —HBINT D EEERES
PHWRTHZ Loz, EBICZNICRAYH
EFRFEOBADIED, FEHE 100~ 150ha DR &,
T 52y b7 7 X —EBHOHEE, FEHIEAE
DOEEER Y OBELZE L=, BENEE ST
DIRE, BUGEE CRE S Lo OIL#ERLELT
HD. FNLRNCH - TIE, S BT B AT CHEE 2
R BEMIICHC L, E-RAMEEOREE LM
RO Z L CuNe., HEROAR CR& R & #IR & 7B
SHEAMICIETE LTV, HERR O L S ICHIK &
AVTH —MATUKTIEBZZME T LG HEE OHE
RO LIRS MBS~ 72, FEEREE I,
A OERIIEBENT 0 HbTRET 7 b
WAL, ED BRSO IRITAAN—R
(ZA D T & T HEIEME TR B OS2 RAMENE & /E -
TW5 ., HEHLFOERMBEIEENAREII /25T,
ZOH ORI & F N B ERICTE Y TEH LD
(272 0 BEEHGH NG U 72 S S FRAE A O B R |2 1%
WMo TND. FT YL HRIZE D 2 AT AR
(#1500 TH) DA TF 2k (200 TH/
B, BEORBEZHRNRE) bAEICR>TE

DLy A NIRRT L TS &V ) r1s.
I EICB W T LR EREEAELOZN
b5, BARIZE, ZhE CRBORES IR
SETRIRIIPEEEEY & U CAHBI T L TV .
MR IS T DI & FEEREFEY & L TN O
BPEEF T RGE L QO FEIEALERELAY 16 M/kg T
fFF 1,000 AL EZFE LT, XA A TAT T
kT 10 M/ke GEHEEIAA) TS5 Z &3 TE
HEDT7Y, BRHAER E L TEES X 6 [/
ke DEIFNT 72 2. EHEHIIT LR FHE O BEZ
INZ DA > TV D 14, 2019 AEFE O 7R LR B
507 b UM EREMFTH -7 16 H/ke T811.2 5 H
THHOIZH L, 77 FEA 507 HH THEL,
R 300 SO 3 A NEHIPEAFEBLL TW5. 72
B, HuEEAICEE LT, SEEEBORET T
VRNEEER L A T F U R EEITA S g A
I L T AT, A XN AEERMED
R EMBDT-Z A (K10 #0711 ICHNYFEHEEIC
B DL EES 27 AR & 72 > TV D15,

6. ETIHOLDBEZRERBERYICLDAR
UHRARERO RS

GO A & 2B ARE G S ARG %
EOREOBERBERLHEG L, MEBERIZES
WTIe A B T AFEDILR D REME 2 P> TH 5
Z TS ZOTFETIE, BNEEY (EZR)
LT AKIBIR, BRAS - RHERM 72 & LRI L < XA
F~ ZGPFE U THIRE ST D 3L O R
BN X272 5. S OZE S8 OFERH
FAEBNDORENZBIT 5 /31 A~ ZAFEHEB O
FAEREEDBIARINTWNDD, TIHITERE
BROEKEEOFETICE DV EEN RS, &5
WCARFRDOENVTEREO 7 VR RKEZWVE 16
[26][27][28]. & D 7= —E R DO ZFEBIEEELASEH &
IR B EER R 2 SR HERHT 5.

# 3 TRELIICERMRZHORA X I ARE
7T hD 3 ST, AN 317 84, 158
W72 0T U CTHER 2,013kWh &V 9 FEBEET
HEh, ZHUCE L7 FEM B O R AL 1 B8
M- DAERM 304 b ThHoT-. ZORAERL, B
KENEEOREE « SHEBRFEXG L Loia®
55 IHERT S TELAA 1 88472 0 et
8 (5A, JR) OFBEAL] #1720 3304 THER
215 FUEREINTEY, TR EET
T 7 DHEFLAF O FIRFAR T2 0.
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S%fE L LT, NEDO 2MER L7z T34 A~ =&
FfgEO T ARERB IO RV —R/EEDOHZ]
BONT R SNTZFLAHEI 1 b Y72 0 R AR
40kWh G} 145MJ) (253 %, BEKE ORI AT
MPEFLAFAER] 215 b o) O HERF L CAz. 7272
L, ZO3REE 40kWh (21X B FIHE B 25%03 8
EENTZEDOHNELE LN TWEDT, ZNEH
IEL7-3EE% S0kWh & LT 215 hrrEofd
(1,075kWh) (S EEREELHRM L.

5. FEEEoWPEE SEDFREAL

e oWE (kg 58 - H) [
& :
# 7S &t (kg)
L4 45.5 134 58.9 21,499
A Ho A« RRREELF 29.7 6.1 35.8 13,067
B 17.9 6.7 24.6 8,979
2 T A il 17.8 6.5 24.3 8,870
SRS 2k 20.0 6.7 26.7 9,746
LA FE 18.0 7.2 25.2 9,198
e B R 2.1 3.8 5.9 2,154
IR 3.3 7.0 10.3 3,760
[FZ&EPEoMOPE S>RDOJIEAL (kg/iH - H) OfFl) .
JRRE HEIRBGR [HERE 2 < 5] 2022410/
o EMEL, JEEoRAGHA365H ICHE
X 6. HILFFRERICESIEBERERE 202142 A)
%
(R 1 BEY (%)
X FEA (F U HEAL - 1) 0 -
- AT (9 M B0 (D (5%
E;f& 2013KWhIZ | 22 5 F860KWhIT | 50kWhx21.5 |
(55 ek K-S =) 1,075KwWhic
R | Rl *a *b (MWh)
eS| 1,356,000( 849,300| 726,000 123,300 1,461,438 624,360 780,450
Ab i 829,900| 470,200 400,600 69,600 806,408 344,516 430,645
HORFIR 525,900| 379,000 325,400/ 53,700 655,030 279,844 349,805

(HFT) EdokEEd TBREEMRE] Q021 42 A 1 BHIE) 2B 1ERK.
[2,013kWh| 25 HEFE.

7 (*a) :
7 (*b) -

D TR IEE T T o b O 1 BT 0 RE
L KA OVEEILIEIAERT 21.5 | s

ISEd=mar=cY

S

Z, NEDO @ 1 > ¥47= 0 40kWh DFF

=860kWh 7> & HE.

72¥, NEDO ORERITHFIHE ®

ZHUZEDERE AN LR

FI2B%NBEEINTEY, ZOGBREELATWD
W BHEETT T MR O S BE T, ERIEEAS) b A3 IREE S I EIC

%ﬁ%Lfmﬁmt@

BE RSB PEBEREMIC K 2 A X 0 B AFETEO BRIPERIC T 7= 3fRE

655



éﬁ%ﬁ ANWATE A2 Int J Hum Cult Stud. No.34 2024

[(BFEY] RERX

£7. EERBERSE~OIFHHFRCEDIRES 7 v M EABRBREDES (BEH)

2018 2019 2020 3HELY
BRI T T PRAER () 877.6 507.1 1,491.1 958.6
A SEF AP RIS 5D BHFE (%) 2.7 15 45 2.9

(HHF) 5 ST 1y 2
(F) O % 555 00 i -

T 0 F G A B FE AR O FR 8RS B 5 20154F PE & 20204F FE O - & 4y REIC LY.

@ILGF - EPFEE DI T D REW O i 3 R AR U XD IR,

OFEFEIRFEM LR F IR D &
OARFEIX, HEMICEHLZLOTHY,

F 6 ITRLI-DIE, 2021 4EBI/E, 2FEFB LML
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DTHDH. T LD EEER— RO
Wy DOEAEFREE S EITK 146.1 T MWh &0 9 7
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AEND.
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HEMIER OREEN DR LT, D<A
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AR U 72 &9 IS8 EE 0 By 2 B AR 960 k>
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BEIBICEOREZRE L TW5ONEEHEE
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FAER] IS L, AHE DS A A AT
ERNRORA X U PREL, ORI (&L EEEE

Yy (EZTH), TAK (BHE) 1508, EARRFEEY,
HREEEY) ICH1T> L TH->TWiewL, T

LA BOFRIARTH ORI E ShD.
HLETHLBEMTH DI RICHE SNV,

LAZNGIZIZIZRFRE DFRENROBEE 2~ L
TWha1932]. LER-T, 2EMEE L TRLE
# T EAHRICT D &, HBHUEOZ 72 5T EIC
BWTEEMORERCIZE L7 ) BREREILE
FEFOEETRAEL, FEAMTENINTIRE
ENEHO X 5 WCRAETBHZ END, LT A
&/ﬂx% B EREMEE D, T
*F%éﬁ@ﬂL%W MAFET A E A
ﬁvX&%zé_&mfﬁa

7. REELKIZFEETEH3HTISAFz—VIITF

DEMMIBEEY L DEE
7.1, AR T AIEEITEBIT D EMBEIEDYE DL
% - Z ADFH
%ﬁ@%?»ﬁ?yhmiarf&yﬁx%%
TREBET v 7R T DB LEEYEITHON
T ZTOWE, HEEOH Y HERHT 5. mu@

, TREHE TR AKHEORE T T F R LD D
7L, DXNIARINIL T A & o AFEEITE Y e 4
DDT T NOFEFERT. ENTHEITLIZA X
VIHAFEET T v N OFEENEH DL D KRBUE
A EE DA R E T RIZHEBI TH 5.
AR DET V& LT B O IO EREITIL T
72T N ORET — 213 A D T RIS N T L
WONFEIETHD. HIHEREFEIY ORI THE
EMFEOREOZ T ANIZBNTHREETH D,
ZZIICBRY ETFA5DIE, 5 LItk TxEE
W26 —EOHFRIBMENEONT-EELRFH THD.
(1) FEBTREREE VX — A T AT T |

AR O+ Ptk CRT N EREEE 35 A X A
HEOEH THDH.

Z O TR I 2 & o TENR KB D 2
BUHATZ 2 NERTRHTA LiEE T 2500 TH
BEEREREE X —] TH HE20. BRI N1
FH A EICHHT e & o T IE, BEFERORR
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8. BEEREREEVF—D2 yHREST  MIE

CFLEHER, ETAHAZEAR 94.8t/ H

- FEEE S 100kWx1%E, 190KWx1H
CFLFHER, ETAHZEEAR 210.0t/ A

- R 250kW x4

(HFT) BEEBHTRER St ¥ —CoRXHY IciEo<.
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W5, BEEFE S IR 2 HEE L Utz CEL
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DN S AL, T D 5 RIS, A H AR EOFHE
ZRIE, 2007 FENDAAL T HAEET T D 1
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DHER 2 EKNL U TREFMEHCHERT D, £
BTN T 1 BRI 1 P RAETLIATI HENL TR
MEHZEE 3 2 21.

BIEERIL, M7y IaeaoER= T %
FFICELE L C, MBEEOZVEZETLH 3~4
Bhy, vt ZATH I~ AN EINET S.
1E, UL TV AR EZ O] ,A4ﬁwz
TR OTIE RN 4 Fr A — FVEN
T, 2 HFDOARAL FHAT T N TENRENZA
N5, ik, MNEREF CTRETHERIRED
3 FHETHN3ED) ICHYT 5. £, BT
DA Z 2L, o B iRED 5 REE, EW%%
FICEFE LA - KOHUIRE K - &0 IS5y
£ 5.

2 IO T T R TIE
=, m%NFOT%W?é

, BEEZR (THEIE
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SN 7=V 23 BUAETTRIE L, PR % 2,000
M/8E/4 GEREAI) & L, PEEBEIEY) CULEES
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NAFHAT T OB L > T, #lkTo

JE D 2 DDk %Abﬁaokmxgﬁ& A,
THAB IR ﬁA%EISAT W25, #
WW%&@mmﬁﬁi;mﬁz %7/7Qb

)kh77§~¢%ﬁﬁmﬁmﬁﬁﬁué?
ﬁ)fﬁiﬁ,kﬁmzkksk@%skf
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0 A— MVENIRE TH 5. MILIREA ORI
MAEBEIFMAEBTSIHOERD S.

SO EE L ERBEIT, XA FHTATT R
SEENTWTERDEFELIAD R OEREFE D 3 5
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Lo EEESARE L REIRETH D, Ezpnk
D F7E SIAIE DI S AU TUVRU,

(2) 72N ORFE A A H AFERT

EAEDEFENEARILTEROFF TH L5
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Ve 5., 272300 F A A0 AFEERT X
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—— Abstract
We are learning more deeply from the Great East Japan Earthquake of 2011 about the subsequent problems

of nuclear dependence and the permanent problems associated with decommissioning. It has been pointed out
that power supply systems that mainly rely on variable renewable energy such as solar and wind power among
renewable energies are vulnerable in terms of power supply and demand control.

In power supply systems that are dominated by variable natural energy sources such as solar and wind power,
the vulnerability of power supply and demand control is a concern. In Japan, nuclear power is considered a
baseload power source that is essential for a stable supply of electricity, but it is not suitable as a power source
because it is not good at adjusting output.

The purpose of this paper is to position methane gas power generation, which is mainly made from livestock
waste, as a useful baseload power source that has the flexible output adjustment that is essential for renewable
energy power supply in terms of flow from a long-term perspective, and it is a valuable locally distributed
power source in terms of stock, and to explore quantitative expansion measures and their possibilities based on
its production capacity and reliability. As a result of this study, it was estimated that the potential power
generation capacity of methane gas power generation accounts for 1.8% (at the very least, 0.9%) of
hydroelectric power generation based on the number of milking cattle kept in Japan. Based on this potential
power generation capacity, if the scope is expanded nationwide based on the business demonstration model of
this study, it is important to secure the quantity of food processing residues in addition to livestock waste. It
was also found that the expansion of power generation can be more reliably achieved by collaboration between
the clusters of dairy and livestock waste sources and industrial waste collection and transport companies.
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