The Japan Institute of Energy

786

Original Paper

Journal of the Japan Institute of Energy, 82, 786-792 (2003)

New Model Formula for Evaluation of Repercussions
on Demand Sectors by Industrial Structure Changes :
Application of Input-Output Table

Takehiro MATSUSE and Koichi YAMADA

(Received March 10, 2003)

EXBEZLOBERFINDBRDRIFED O DH L VEF VR
— ERERROICH —
FAMESCYS, L

To evaluate the repercussion effect induced by the industrial structure changes, we propose a new
model formula by introducing a demand-repercussion inverse-matrix which is different from the trans-
posed matrix of Leontief one, but is rigorously formulated by applying the basics of the input-output

table. The new formula is shown to be useful for the evaluation of repercussion on the demand sectors by
exemplifying the specific calculations in which the added values in the sectors such as the metallic ores,
pig iron and petroleum refinery products are varied. Introducing an artificial transformation for the
amount of domestic product, the well-known model formula of a conventional price equilibrium model is
derived and the meaning of the conventional model is discussed. Furthermore, we attempt to construct
new input-output table which incorporates the repercussion effect of the variation of added value and we
also present one of possible methods to adjust the whole industrial activities to conserve the gross

domestic product.
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Table 1 \[Z&EHWEM (k=29) OMAIOMAE ERFTETIZ
100% DZEBY, D F D Av, = B EMHIHE U254, PREEAZE
BYAE Ay DS IMEEZE BYAE Avy & DI Axy / Au, T257 &0
REVFEIIOWTRENT WA,
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AL BRERINF, I, FOMOIERES BT & A
HREIMPNICER L TWBE I ETH D, BEBERMICER LS

Tabel 1 Main part of repercussions by variation in metallic ores

sector

4,7 Qi /[ Doy A Xij Duii / x5
(29,166) 18.83 1,746 2,997 0.583
(29,180) 11.59 1,075 1,845 0.583
(29,183) 12.14 1,126 1,932 0.583
(166,168) 17.79 1,650 11,286 0.146
(168,171) 19.29 1,789 23,779 0.075
(169,171) 2.61 242 12,498 0.019
171,173) 614 | 569 15,412 0.037
(180,185) 10.06 933 2,948 0.317
(180,187) 3.52 326 1,031 0.317
(183,189) 262 243 953 0.255
(183,190) 3.22 299 1,174 0.255
(183,191) 4.83 448 1,757 0.255
(183,248) 5.37 497 1,952 0.255
(254,254) 2.57 238 56,688 0.004

Amount of input variation Ay, = 93 X 10% yen

Total amount of repercussion X %=1 S %=1 A ;= 24410 X 10¥yen
29 metallic ores,166:pig iron,168.crude steel (converters), 169 :
crude steel (electric furnaces), 171 : hot rolled steel, 173 ; cold-
finished steel, 180 : copper, 183 : other non-ferrous metals, 185 :
electric wires and cables,187 : rolled and drawn copper and
copper alloys, 189 : non-ferrous metal castings and forgings, 190 :
nuclear fuels, 191 ; other non-ferrous metal products, 248 : other
electrical devices and parts, 254 . motor vehicle parts and
accessories
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EEZEME L TRA LB SN TIT EEOWRLER IR
THNE, —F, MR 20O ESHSBHESTH~NER
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EBRHYIIIBERNETD D Th CHERR FOMOFEHER
BEHEFEINTWDOT, BR - r— 7VEM% E TR
ENTWB I ERGD 5,

RIZE B IR OMAS IIEE 100%, 2% ) 3 EHOE
BIOWNATRFINDOBERZIROBI S j=1 = J=1 Axy 13 24410 &
Mizdil, HTR263MBI2b ko Tnh, BROZILTH
BAEBEWHAAPSMMIIRE C BROEEBEEIZFT LT
WAHDPYHEETE 5,

3.2 SESAEPIOMEMIMNEEEE DK KR

SRWWEFD 5 OBERMESKEWEPTH 5 GBI
wvl%)wﬁﬁM%ﬁ%ﬁﬁ 100% DEE), 2% D

=276518M, P4 LHE, FHEAL @ﬁA%%ﬁﬁ
7Ju1ﬁﬁ1 EEYEE Avi & DI Axyy / Aoy T0.036 & ) KEVIFEIZ
W Table 2 12RT o, 2 D7 @J@WE%F%«@&M%%@%‘W
SIS o1 Axg i3 11,920 MIC b & D, HTIZ 431 IR
> TWh,

PESRTRFTIZ A U7 B OB, A (E4F), A
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—FFEBLTWAZ L0 5, BIZEEELEM M THE
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Table 2 Main part of repercussions by variation in pig iron sector

Q5 Ay / Doy Dacy; x5 Dy / x5
(166,168) 0.944 2,609 11,286 0.231
(166,169) 0.041 113 489 0.231
(166,177) 0.041 114 495 0.231
(168,171) 0.933 2,580 23,779 0.109
(169,171) 0.039 108 12,498 0.009
(171,172) 0.081 223 4,581 0.049
(171,173) 0.272 753 15,412 0.049
(171,178) 0.081 223 4,571 0.049
(171,192) 0.074 205 4,215 | 0.049
(171,281) 0.031 84 1,734 0.049
(173,174) 0.053 145 5,802 0.025
(173,178) 0.038 105 4,228 0.025
(254,254) 0.037 102 56,688 0.002

Amount of input variation Ay, = 2,765 X 10° yen
Total amount of repercussion = =1 3 }=) Ax;= 11,920 X 10°

yen

166 : pig iron,169 : crude steel (electric furnaces), 171 : hot rolled
steel, 172 : Steel pipes and tubes, 173 : cold-finished steel, 174 :
coated steel, 177 : cast and forged materials (iron), 178 : iron and
steel shearing and slitting, 281 : residential construction (non-
wooden), 192 . metal products for construction, 254 . motor
vehicle parts and accessories

G0, BRERIFICA U EBFEEEREOTFERM (T
FD) ~NERLTWSZ e BREICERINS,

Table 1 & Table 2 TIHBEDZ & THAHDY, KL TRLT:
FLWEFIVICEDERMRIEL PR ALBE L TO
P AL OB Axy / xS, FREHEASERT i pSE—Th U
FTRTCOPEEERF jICEHL CTR—OEFHII LI ETH
bo ZOI LITRIETCTR L BB Ax; DEFERNWE Y
HILTHBERLZETH), RETVOELFNHFETDH
bo T, HEBEMNELICONT, DF ) TilRHI~NELIZ
ONT, ZOEBIAx, / x, DEIVNE BB T EDHDY,
INIFERIRO—KMER TH 5 L BFHR 5,

3.3 THESHMOHEMINEEEESOEEIDR

Table 3 iCAHMEM (k=143) ORATIMEEERFIETC 100%
OEH), 2F ) Av,= 49774 BN, PEUHE, HHERA
ZEEHAE Axy AR EZEBNAR Ave & DI Axy; / v TO0L &9
REVHEIZOWTOFEHREERT, ZOEBONAELT
OB RREOBAE 11 S [=1 Ax,; 13 101,158 BAIZ %2 D,
BT 2035k o Tnd, JHUE, KRXTIERL TR
WASE - RN AEFIDEB D 16 F o 72 RENRITHA

Table 3 Main part of repercussions by variation in petroleum
refinery products sector

i, ) Axy/ Doy Du X Dxy; / x;
(118,120) 0.013 666 2,394 0.278
(118,129) 0.018 903 3,244 0.278
(119,121) 0.014 692 3,081 0.225
(129,146) 0.020 1,010 11,261 0.090

(143,26) 0.010 518 931 0.556
(143,118) 0.045 2,228 4,005 0.556
(143,119) 0.018 899 1,615 0.556

(143,143) 0.023 1,165 2,095 0.556
(143,145) 0.011 564 1,014 0.556
(143,292) 0.044 2,189 3,934 0.556
(143,312) 0.011 550 989 | 0.556
(143,313) 0.094 4,683 8,418 0.556
(143,314) 0.165 8,219 14,772 0.556
(143,315) 0.094 4,698 8,443 0.556
(143,319) 0.025 1,220 2,192 0.556
(314,301) 0.030 1,494 9,862 0.152
(314,302) 0.019 953 6,290 0.152
(315,301) 0.017 847 6,319 0.134
(315,302) 0.011 540 4,027 0.134

Amount of input variation Av, = 49,774 X 10° yen

Total amount of repercussion = {-; = 7= Ax; = 101,158 X
10%yen

26 : marine fisheries, 118 : petrochemical basic products, 119 :
petrochemical aromatic products, 120 : aliphatic intermediates,
121 : cyclic intermediates, 129 : thermoplastics resin, 143 :
petrolium refinery products, 145 . paving materials,146 : plastic
products, 292 : electric power for enterprise use, 301 : wholesale
trade, 302 : retail trade, 312 : hired car and taxi transport, 313 :
road freight transport service, 314 . transport by private cars
(passengers), 315 : transport by private cars (freight), 319 : air
transport
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