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and general energy statistics.
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To realize a carbon-neutral society, it is necessary to draw a picture of a society in which the future demand structure has
changed significantly. Therefore, it is necessary to construct future energy demand scenarios that take regional characteristics
into consideration. On the other hand, regional characteristics in statistical data have not been evaluated in detail. In this study,
we compared the existing statistical data, connect the data according to regional strata, and examine the data that contribute to
changes in the demand structure. For the data, we use individual data from the Household CO2 Emissions Statistical Survey
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Analysis of Energy Resilience in Home Heating Based on Household CO, Statistics

2 ¥ E - T NJIE A

Yuko Hoshino Junko Ogawa

policy based on regional characteristics will be necessary.

Currently, there is not enough quantitative information on household energy resilience for discussion. In this study, we focused on the
resilience of home heating energy, and clarified characteristics by house type, region, and energy use based on individual data from the
“Statistical Survey of CO, Emissions from the Household Sector”. The results show that in northern Japan, where the energy demand for
heating is large, it is clear that energy sources are being diversified. Sensitivity analysis also suggests that the impact of power outage is the
largest in cold regions, and therefore, diversification of energy sources may contribute to risk mitigation. In promoting carbon neutrality in the

residential sector, which is based on the de-carbonization of power sources and the promotion of electrification, it can be said that detailed

Keywords : Household Energy Demand, Heating Energy, Energy Resilience, Survey Data
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Regional Characteristics and Influencing Factors to CO> Emission from Residential Buildings

Part 2 Statistical Analysis on CO, Emissions in Each Prefecture

E Nk — - 4 o

Kenichi Hasegawa Yutaka Tonooka

increasing heating efficiency.

Home energy saving strategies are essential to prevent global warming and achieve carbon neutral society. This paper
describes the regional characteristic related to indoor environmental performance and annual CO, emissions from residential
buildings using the data of “Statical Survey of CO, Emissions in Private Households Sector”.

This paper presented that there are the regional characteristics of annual CO, emission from detached houses. Annual CO,
emission from detached housing in Hokkaido was 5.4 t-CO, and CO, emission for space heating was half of the annual amount.
On the other hand, the annual amount in Tokyo was 2.9 t-CO,, and it is about half of that in Hokkaido and that for space heating

was about 20% of the total at most. It is important to give the housing envelopes the high thermal insulation performance for

Keywords: CO; emission from residential buildings, Space heating, thermal insulation performance
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A Bayesian Approach for make to CO; Emission Table at the Municipal Level Part 3. -

Statistical models of energy selection pattern -

B BE e

Akio Tanaka

Abstract

This study proposes a statistical method for estimating household CO2 emission intensity by each municipality in Japan.
First, housing heats sources selection patterns in “Large Regions” were analyzed using path analysis method. Second,
results of the above analysis were utilized to create statistical models of energy selection pattern for various energy types.
Finally, the simulation was enlarged using Bayesian hierarchical model, thus allowing estimation of CO2 emission
intensity by region. Results of this study enabled calculation CO2 emission intensity in each region average.

Keywords: Carbon Dioxide Emission Intensity, Municipality, Path Analysis, Bayesian Hierarchical Modeling

1. [FL®IC

FEOZXNF—FEL, BEEOHREEICLL T4
TAZANORIRE, SMRER & L THEERME, KB
HEPREV., EEFEZBEROICBWT, IHICHRO=
ANF—A T TR0, REAMARE VMUK TRV
F Al DEENRE S R ATMARINI LT RD
BmadsHFE2 R L, TR O CO2 PR EHEEIZIE, —
RAF—FELZT TR, BERE LTOZRLF—0
BEHROMEM A H2M2T 5 2 LR E L& X FitET
— & & HNT, TR OEREVE ff O = R L —FE R
=7 HHEET DIMBRIRET Vg R Le V. Z0O%E
FTNTH, #HT AL 7 TRELSDPLEFENLTWD
KETTIE, FEEOB(LAHST F/ NI EHEA TV
W2 L, EEAEEORE ZEAHTIE, =R —li#E
DOLWITIBIRENREL 2D &R L. LnLIo
T VITASE IR ETEA T & B m R ER T (B
) OF —EZPOEK LI b 0T, HFF/ N O %E
AR TETCWRWATREERH o7, IHICED
BRBGEMOZE W K, =aFa— MOFEEH CGS D
WD, RAPHRIRNA Y B BRRIIRECE
L=,

ZOt%, BREEEIL [FEECO2 st ? #BltAL, 2
DETFZ G T v r— NEE R L, TR
PIAOH/NRTTIZ DN T B FPED = R L F — T EAF A
Bohnd L oot Lo LIEILT — & H3 Hitkl CRLE

Corresponding author; Akio Tanaka, e-mail : a-
tanaka@pu-kumamoto.ac.jp

* AR IR ST R P BR AR S AR A SR L BR B S I
T 862 —8502 AEAILAEAHIHRX A th 3—1—-100

BHDH LD, AR TIIENS OERICKHTE Y
DOFERBEY AN, B BT — & 3R+ 2 BT R
[ZOWT, IREJRRIRE T L 0 2 Z21ER L Z O TR A
CO2 P EZHEET 5.

PR BARTAAE O TR B RV F—1F, HE ML ST
S ORK TR LF—THY GIf L. —R=T
FAX—HRENHL Glp LFET. 7B Co AL
1kWh=0. 445 kg-C0, (2019 /& — kRl B HEE PEHIR
) YTk 5.

2. ARFE

2.1 BBFBRETLN2 LAESLURESEOES
AR THWS 7 —#1%, ZFEE CO2 #tit 4 ml5r DRI

T—% (RBRPFHE~H0FFEET) &, Ktk 52

ORI T — 4 Th D, T—ZIFET — 4 ORI

F o TR#Mg T — & L/ T — Z 12 s,

R®1 ERMHGES LHFEDOESR

KM dak {EHEKHUEISULL b, FAFESRENLAN DT — & FEEE Y
M, Z 55302 MR & 72 13 = RV B —T4 2 O A3 E
L9~ 2 sk DA

M : #ERFRT TR T R OB AR E AT (518
)

Z : MMISLISN O TN 7 v — 7" (11 7 v —7),

BT VR — IR Sy & BRI DA I

=<
/Nt KHIKZ 2 A3 2 FEETTHTAS( 1,668TTHTHY ),
z Hedt o AiiIN(x, ,y2)
EEMREL CcV=y/%
cv % AR O fE
y ARV




FFEOEFR AR VIS, RHIE, #OHT A TR
HThHM 2l &, HEOHTOEE TRMIE L
7% Z (14HI%) OFF 661253 b D, KHE MITHGE
JFRERAER T & Bmfa e R (LT “PRE” )T, HE
CO 2#EH? LFEFAEY 2HNT, AR R LX—
JFEAT A fEE T 5. KU Z 13 N o THETFY 2

(1,668 THlTAS) %4 = 3L X —iEHIRX Sy & BB A D
BRI SE 7L —F LT bDTHD.

2.2 E%IR—

ET N 2 IXERE z OIREJR & L TOT2/LF —FR
EBAEEHETHETALTHD. 02 ZIERL, MR
COJJRENL & RO D ETOIEET m—% s, EEITUT
DO6AT v ThbHied.

PE¥ 1« FEE CO2 i D ZET — & L ZEHFIE ORI

T — 4 & AR R X TR R 5.

VB2 2 - KMk M, Z, /Nl z IcoWnWTEREFhT X

VX —FER], S A SR L, BER Y
W2 K0 RN B R O - TR IEEAT 5 .
Z DFERIN O KUK M, Z O @R A& =1L

F—WEERD S,

IE363 B3 2 ORHIRT — & 0 DRI L % /S %R
Bi L, IRRIRE T L 02 2 MR T S

{3 4+ /M 2 ORBIRHRRE T 70 02 L0 HEET
%

YEZE 5 BT — % D& D/l z lIZ W TIEFET — 4
WZED n2 HEEEE A XTHT 5.
VB2 6 /NHEE z D COLJRHEANT Z2HEET D

3. BEEERETILN2
ARFETIE, ¥ 3 OFMEEL L IREFRIRE Ry & O

BIVEDRERR & S ARHT 24TV, IRBJOERIRE T L 02 Z21F
BT 5.

4 TR IR Hh o> A [E = L 3 — JFUHEAL o0 N E P
1% 316 GIfY (AT - 4F)  (—k#E 57.0GIp/ (HEH -
) ), COfEHENT 2.84y (fibdy - 4F) THDH. ZdH
HIRAGEE L3 79%D 25.0 GIf/ (1tHs « 48) Thb. CO:
PEHEIZ 2RO 71%0 2.02¢/ ([LHF - 4F) TH 5.

IREATE L OBJERINRA R 2 1R T, BBHE LG w
TEPAETE HIZ 0% B THD. FE (mrm) b ik
15%CTH 5. WA TIIHTA g BHEET 2% LEKRTDH
D08, COFHIRETIEEN e M S1%ERKTH .

RIEEREME L BT R F—FELLME L OFBEAT
Bl md. IRBAVALT LTI R, & @ BN & R
L, r=090 Tho. BITEIRE R & W ARRE R 1L r 3

-0.61 £-0.67 & & BITWHMHBEMEERT. EAOEED &,
HADOWHE R RN r=0.63 LE<, FHERIEE T A EIR
RNENZ EBDND.

$2 WAL TRLE—~ hU v 2R E COBEHIE
[EAf7 : GIf (- 4F) ]
BEAN L AR R R
Pas =
; | e | EEy | (Cof"tt%)
& 3,348 3,925 1,068 8.341 Re=33%
¢ : : : : (51%)
AR 2,362 5,297 2,723 10,386 Rg=42%
g ’ ’ | ] (28%)
AT 4,762 1,502 0 6,264 Ro=25%
0 ’ ’ ’ (21%)
#t 10,472 10,724 3,791 24,987 100%
: : : : (100%)
R 42% 43% 15% 100% CO2=
coe | @3%) | @3w) | (14%) | (100%) 2.02t
&3 IREA W OBJFRN & HlE

AO% EE@ ff{lf HDD18 WDD4 2IF 2iR# Eﬁf “3? .%:g 2,7;1; HEE
D BH ST <18 040 WE EEL o Re | Ro ;?Fg R
DFcg

ABOEED 100

FE®EHMH -058 1.00
ﬁgﬁfs"ﬁ 063 -0.65 1.00
HDD18-18  -030 038 -025 1.00
WDD40-40  -029 039 -025 099 100

£IRFE 035 043 -040 093 092 100

2BHAR L -033 039 -036 095 093 100 100

ﬁﬁ!iﬁ$ -025 015 -021 -058 -055 -058 -0.61 1.00
55%:{]52& 066 -0.50 055 -061 -059 -068 -0.67 -0.08 1.00
ﬁmgmﬁ -049 039 -041 083 080 090 090 -040 -089 1.00
HAMEER 063 -052 046 019 -021 -0.18 0.6 -061 070 -036 100
% DFg
|HGHHE ~ ~ ~ . ~ = ~
B Doy 068 032 054 -014 -012 -022 -021 -042 078 052 072 100
O RFATTE Re O RHBTEE Rg SRFBEITETE Ro
100
90
80
70
R
60
&
s
= 50
% 40
98
30
20
10
0
0 10 20 30 40 50 60

mEAE L GJf

1 BRI Rx & HRIRATEE L



B 1 ICiRBALN L LIRENETGE R & OBRE RS
ST Ro VXL REL 720 LHHBEAMED LA L, IR, H
A Rg EVEWAHEAMEN R 725, F£72 L /NS WHUER TIX
ReX° Ry OBIREM TRV, L=30 GIF/(HHH - /) {5
B, Ro L OBRNMELEL R GERDES L 2D, =
IHRBVEAT AR & W &R R A DGR L 221l 722 BAJR %
BN AMHEMNM bz EXLNS.

B 2 ICiRBAEN L & AREE D EoBRERT. AN
B D /NS WHIR TIRRBVR ORI W THE RS
FEMIIEED DV A, D>5F ANkt LA ETIE, LD
HAHEILI R, Ro, RDIAEZRY, ZOEEGLRETD.

3 ITIRPAPLEIR RATK D N AT OFE R E ™Y

WA RIEER, REUHEOBIEIZSARE TH L. Ak
FlSHE AR EIREREL B, WRFNIMBIRE r 2589, BIX
B O BAIKAF LR WRE 220 T, SERO AR
BEEA~OEBESNE IR TE 2. BEZBIFBRED X
ARECT, HEFHEOVITMRTHS.

IBEVR OB B KDY 2%DH ADFERE Ry 1, L O
B NE K T-0.504 T, IRWTDMN 0475 EREWV. ZDZ
EIND T AIRETH CRINS N D BN R<, EinH
Wik, RSN D2 ERNbMND. RO TEIRE
MN33%EFEND R D LI, ETOMPAEKT/HAEL, KK
TH LD 0.010 ThHD. REMEELZRS &, EHEER
& LTSRN T 2RI AT 2 BIAHTIE L OKE 72
BTSN Z ERNDN5. MTHIE Re 3 AEEH Tldk
KD 25% T 20, RIREERT LD B 0868 Lm<, K
WTEW DN A 3RO DF, 0-0221 TH 5. Ro &
Ry OFHBIFRHIE-0.89 TH YV, Re & OFHBIEEL-0.40 LV K
=L, JTMWE, EAXV B TAORBELERoTnHZ &

Wb, 2 OMITFERN S, /g z OIREJRER %
HeET HIRAJRIRET L n2 %] 3 1TRT.

% Rg REBETRTERo

[T S
lee e
I =

R b e
10.0 15.0 20.0

AOZEE FA/km

B2 ZJEBIREAR Rx & NOEE D

REBREFSE)

@ —> FERERERHR

<+—> HEBEFRE

AR
BILER,

—0.0017

3 /SRfEHTI

&3 MUz OWRBAT OBIFRIE T L q 2

Step.1 : IREERATLOHEE

D) BB 120, REVRATLZ#HET S

Fx

2) L =0.04H+0.008 WDD+0.06 DFg—>54.0 (*=0.87)
Step.2 : R’ DFHH

D) A AL LR L TN D5

R’.=0.17H—0.77L—0.16DF;+45.3 (>=0.77)

R’,=1.08D-+0.13H—1.03L +0.89DF,—17.0  (1>=0.84)

R'o=1.71L—0.39DF . +12.1 (1*=0.86)
2) HAERARNBRHADGE

R’. =—1.19L+0.004WDD —0.84S + 59.6 (1*=0.62)

R’y =—0.89L +2.38D+0.34S + 44.6 (*=0.67)

R, = 1.78L—19.7 (r*=0.81)

Step.3 : T VFREDRE : ReDOHEE
R,=R’./X, Ry=R’;/X, R,=R’,/X
7L X=R.,+R,+Ro

ZZT

L 2REENEEH [Gif/ () ]
D NREE [T Akni]

H {EEWE [n]

S R (%]

DF, : 77 At J =g (%]
DF, : #WA A M S g [%]
HDD : =% H HDDIS-18 [C - Day]
WDD : #5355 B WDD40-40 [C - Day]




4. ZETHETH A CO, REMDHETE

B 4 1 THRTA B = L B —JR B & C02 JR BN D HE
TEAE R A R T

TRV —FHENL O AL 10 K OSFEE)IE, 67, 4GIE T,
EHEE 4 BIAR ERE T, RO TRIFFIREETREMNLE D
W23 BB TH S, THL 10 X (JFosReE X R <, LA
TRIC) A TR T 17, 1GIf &, A7 10 X
LT AEDENRDD.

TARAF—FEAME, —RTRLX—HEE Glp TR
T &, EAE 10 MK O A 97.9. 4GIp T, MR 213l

MIf/ (17 - )

TEWRD 3 BV T, WNTHKHBE REFRA L HIZ2HIA
i, TR, BEER, JtmESE LI ABRKTHS. T
fir 10 HIXIE 8 BV MHRRIR T, 2 BRI B AR OB
5T, SEENE3T.9GIp LIRKIE L 2.6 f5DENRH D,
CO, PEHETH D & BN 10 X D)%, 5. 51t-C0, T,
JeiEiE & BRI 3 BIBATREZ T, SFR, BKHE, 1L
U, BEREMAE 1 AIGRTH D, TAL 10 XK1 9 BiR
IRDSVRHRRIR, 720 IXAORALOBEE 1 BIBRTH 5. €O, HE
HE D13 1. 80t-C0, T3 EDENTH 5.

g

B4 AETA R = R L —TH B AL & CO, PR H AL

b, F&H

EEFRITH L~LT, (EE0 COx PEH B & HE
ET D, FEE COy #it L FitfEL HWT, 2F
1718 OHIETFBINZ 2014 4E~2018 £ 1) CO HEHF HNT
EHEE LT, WRTH O S HEINT — 2 1307, T—%
DOFFEMEIMR 1668 D/ , 12V Tk, Kiidk Z o
MEB = x ¥ —FEEHEE L, ERIRT —% %M\,
N REHEAT o 7 t%, REIEOTEIZ OV CIRER &
RET N 02 06, WBAFEL = XX RN AEL,
COx JFHNT 2 HEE LT-.

2B DFETFNIHEHO LR T D COs JFHAL &
HETLHLOTHY, LEHMCEEREDOT A 7 AL A
IR 72 ENA A RE R T D ATRITE LT,

A B DOBFFE I VB T U X 2 HUIgR COp JRHAI HEE T
ORI T-RIZLL T DB THD.

LEED COFHMEEIZIE, =RV F—FHMAZT T
72 <, IRBROBRMEN 2 8T 2L EN D D,
2IRBNVETT L 3K E VKTl BRFRNAIE) S =X
IV — ik DZZNKT ISR S D B[R 8 5 .
SREVASRT L A2 LU T o ik Tk, #ib
(NOEE D) T21FEHAORIRKENEE HMHM
Bod., ZHTE S DBEH T ADA 7 T H3 A

INTWrEEbEEZLND.

W



AHFFENE, =X — - BPES FEEHRA O COr HE
HERER AR AR AR TR ICERBEA MR L U R 7
TENTZ SRR 24 4R~k 30 4R FEEFJE COxfiRE R 7 1
F— A OITIC LD b O TE. HEAT— 4 2Rt
WD BRERRRICEIE A L BP9

& XW

1) ARG, S E S EEICB T A2 = (X —F R E X
HTAFRI C O o HE R AL OFF L — EE O RBE AR & &
OB T D858 2D 2 -, HARRE A REREE
SRAmSCEE, 80-2, 2015, pp. 177-184.

2) BRI : AL CO, HEHH EREMFTFRA (FIE C02
#Et) |, http://www. env. go. jp/earth/ondanka/

ghg/kateiC02tokei. html, (727 & A H 2021.4.2)
N F AR R o B A R W,
http://www.stat.go.jp/data/kakei/index.htm (7" 7 & A H
2022.10.1)

4) R ; BREFEFDELGE (FFEHELE OR=E
R APHEREM) — Rl FE ERR,
https://www. env. go. jp/press/files/jp/116530. p
df (77 & ZH 2022.4.1)

5) HHIEME . HRTAEI Co2 HEHER D= D~ A XY
Trr—F (D 2) —HRTHBIH®RNT R F—
JRHNLR DIERL — 5 41 Bl 2L ¥F — - EIRPEEIE
FER AR S (2022), 30-34.




	(10-1)井上智弘.pdf
	１．まえがき
	２．エネルギー需要の統計
	2.1 都道府県別エネルギー消費統計
	2.2 家計調査（都道府県別エネルギー消費統計）
	2.3 家庭部門のCO2排出実態統計調査
	2.4 家計調査と家庭部門のCO2排出実態統計調査の比較

	３．都道府県別のエネルギー需要データ
	3.1 H30年度の家庭部門のエネルギー消費量比較
	3.3 都道府県別のエネルギー消費量
	3.2家庭部門のCO2排出実態統計調査の比較

	４．まとめ
	参考文献

	(10-2)星野優子
	(10-3)長谷川兼一
	(10-4)田中昭雄

