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Lg +0.22% +0.22%
Lg +1.74% +1.73%

W)z & o lZOWVWTOEENELND (7 1T
B &V ogy ZHWTCEES) . ZoEEXDOEDE
Ty & o WZODWNT—MOT5L 012705 &0 &1,
BIW, K34, X35 5, FEHEENEFIREICE
5, BRSO —PERERIK O RS S B0,
T7bb, BURBEMO—EOT A 7 —ERARTE 6N

5. ZOFEOFHEMIISE R D19 22 B E -,
18%2. AHIEERDHE

=1 T, HEEICHT LB EO =T D9 b5,
13 X NHSEARA~O XM, 2/3 1255 )1 ~D%Hl & 5 %,
apgx & apx ERELTZ. TIZTIE, 1% NBIBEA~
DKM, 99% 7355 8 J)~D *HIl & 3 2. T agx & arxy
TR E LT A O TiE R 2 LD, FExIEY Y R 7 (Al
EnlXSICEET 5.

-3, K5 OFEREGT T L REBRIC LT, KFEDY R
I NEBOEIEYEICE 2 D8, FEEERIR
REICHZ D EBE T 5. ZOMEE2K-6, K-7 12K
HI 5., ROEOININIEARE B LT-5E ORER
ThV, R-I,RS5OBEREZFBLIZLOTHD. £D
FNIANEREZZE LEWGEORETHD. D
DFER I, NHEROZBEOFEIL, KEVRT L
R FER DR OBIRIC, 1T A CREEE X
WZ ENHERTE D,

{18 3. = (30) DERK

W R AR SR & L, 1 AT O W BT OAlifiE % 1
FHCEAEET S, WE, 1 HOgEREZ X35 Z Lok
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®-7  WKFEV R PVEREEERRIEIC S 2 D%

0 0.005 0.005
n 5 5
ARGEAR B BELRV

Ke +0.70% +0.69%
Kg +1.49% +1.48%
Kg +1.75% +1.74%
B¢ +0.80% +0.78%
Bg +1.60% +1.57%
Bg +1.86% +1.83%
G +1.20% +1.17%
L¢ —0.19% —0.18%
Lg +0.59% +0.60%
Lg +0.88% +0.86%

D, SEERHZ X FORREN T DI D KEREZ S
25, ZOWRBRO~—27 T v 7% (FREBE - RE 4D
HIRHE) 1F e =1/(nX) EREND.

DERBE~DIMANZ fF T 2 FZ3tOERREE B 2
X9, ZORBIZIAT 7201, FFtidst+1 0
WHEM 1 B2 TS HERND D, HEM 1 HEALOR
SUBEIX pogrr THDIMD, ZIUS K D AEFEDHOK
TEOMMHFEIL, A=Eipci] LRHiicE 5. —77,
ZOBRBRICIMAT D &, Bt ORISR EN R E /-
BT, Wedt+1 OEEMS X EAFICAD. ZiUck
2HEVERH OBIMBEOWFHEL, B =nXpei41{1} &
FHMlCE D, b L, RIFICKERBRNGEET DL L
5, FOVAZFULITAEIA=BWBRETHEIIC
RESNRTUEOT 220, S LT E, Frtizzo
PRERZ BRI AT 520y, BERICPGET H 2 L12L Y,
AEPEZNH 2 IEHIIRICHCE T LE S, A= BT
HEE, 1/(nX) ofEix, X@O)OfALELTERED.

1

NOTES

HE1) AHOHM=E (b)) R—EDORRS, RFEEOH
MIEARLENE L < —EORPUZ DN TS, A #EY)
IZHHEILT 2 2 L2 kD, AFFEOET VA RWZ5y
MR Td % 10, REFIED BRI 22 50T B EA
FHEINRRHARE ARSI TR AT L2272, ARRFZE T
ANB - BAKE BRI~ ETH D EERD.
ANBEROERMFE % KRBT 5E7 /LTI, Learning-
by-doing OtLZ, FFEREEISOBEECHREIZ K 5
ERCHH L2 bondb s D KRR T,
PEZEIZIS 1T 5 BT B OFREOIEEIE, & LTE
BORTIToiD Z L)vh, Learning-by-doing DE7
N Lz

FEROFIEOEIBINZIE, TS THALT 58F% 2.
INGDT 7Ty 2R Y, HENRTSEYEICE
T DA RHE LT DL B, pxe FEE X O
EPES D O IS D

BHH 0TI, £iHMbI N7z GRP 2412, R
MEAR - 58] - R EROEFEE~D TG0 HEE &

1 2)

1 3)
*4)

ES)



NTHEY, agx ITHST 2L LTIE, 0.083-0.112
DHEEERF SN TN D,

HE6) DXy T U AMBRIAE TR ZBEL T

D, ZOVF VA PRHEENINCA U DA OISR &
TR D Z BICER S,

HE7) FUCED REBEEFHRK DY 227 7L I 7 MO0 TH

FELTHEY, HfiliZz DSGE 7 /LT, n OE%IE
BLEMTEWAKEIZRE L2 &, HRomny 27
FUIT AEFHBECTEX RN ERMmLRTND 2,

8 BMRMLRERL LT, UTOMORERLLND. H—

13, FEMNBEOWHEBIEATBELTBY, BELI L
RVNKHEDIE A S IR ZH 25217 5 L5, Habit
formation® TH 5. H 4k, Fu ALY MRS
DL 9IS, FINSEOA U D IRENE % E < FEE
TAMEMELET D2 EThD. F21E, FiOoEo
BRI TH D, SESOMGE RO 1124
DEENPUIEL DN, 2L OFEFREEIITORD
WCMERB A A E D ANTERN., FORE, #5K%
DI IBE & Z15 5N D K ERBROMIE A & < 34l S h
5. FHME, FEOFFHOEMIAERTHHID, T
ATV AT NORCELEOEFELERTHZ LTk L
THRVESRAEET 52 L Th 5.

9 t=11CB\T Sar DFTIN Ve, DV T T EBE

TUVBEIRL, TTPESE O BIE AR~ DFEE D —
M Say \CERSNDDTHS.

H10) y*, " © o 12T 5 —BEmERKIZ0 725 2 LR

BTN D.

REFERENCES

D

2)

3)

4)

5)

6)

[ Az 0 s T R B, R
HEFR AR NG E) A& B A, 2012, https://www.thr.mlit.go.jp/
bumon/kisya/kisyah/images/42180_1.pdf (2023/04/20 7
7 & ). [Tohoku Regional Development Bureau, Japan
Ministry of Land, Infrastructure, Transport and Tourism:
Shinsai Chokugo Kara Jinsoku Ni Zimoto Kensetsu Kigyo
Ga Katsudo Wo Kaishi, 2012, https://www.thr.mlit.go.jp/
bumon/kisya/kisyah/images/42180_1.pdf  (accessed on
2023/04/20).]

SRS R S NSO RPN N E S EROE SR INITS i
DT, 2013, https://www.mlit.go.jp/common/000988233.
pdf (2022/9/30 7 7 & A). [Japan Ministry of Land, In-
frastructure, Transport and Tourism: Hisaichi Ni Okeru
Nyusatsu Jokyo To Ni Tsuite, 2013, https://www.mlit.go.jp/
common/000988233.pdf (acccessed on 2022/9/30).]
2SS W HARERI IS 2 AL BE O 5 18)
Tk EAE, SRl 2013 4 6 A 5, AT &GRS,
2013. [Tada, T.: Higashi Nihon Daishinsai hisai ken ni okeru
kenchiku kanren no rodo jukyu jittai, Kinyu Shijo, Volume
of June 2013, Norinchukin Research Institute.]

AN ERRZEOIEEF T - KEIRTRRA~OTEHIC
B3 20198, AR S F6, Vol. 67, No. 2, pp. 29-34,
2011. [Takahashi, K.: Investigation on use of construction
industry to countermeasures of natural disasters, Journal of
Japan Society of Civil Engineers F6, Vol. 67, No. 2, pp. 29-
34,2011.]

B, FEBhIT, B SEE W OB I 1 5 HUsH
HHEOAREORET, T UE F4, Vol. 68, No. 3, pp.
57-67,2012. [Minagawa, M., Watanabe, Y. and Kusayanagi,
M.: Effectiveness of area cooperation for removal of debris
caused by severe earthquake, Journal of Japan Society of
Civil Engineers F4, Vol. 68, No. 3, pp. 57-67, 2012.]

FH PR, NG, BRIRAE—: HUS O DGR IR )
V245 B Lo U 2361 2 R OB E = 2 B9 2 %5
22, TRF R CEE F4, Vol. 89, No. 4, pp. 291-301, 2013.
[Tanaka, T., Kachi, N. and Tsukahara, K.: Evaluation of

13

+ARZEFHCE, Vol. 79, No. 11, 23-00140, 2023

balance between emergency disaster response construction
machinery needs and its supply capacity in Kyushu Region,
Journal of Japan Society of Civil Engineers F4, Vol. 89, No.
4, pp. 291-301, 2013.]

7) BRIy, PR 2016 EREAMERIC 31T D TR A 2
DIEFEINI BT DA o B a—flid, TAE5E F6,
Vol. 73, No. 2, pp. 27-34, 2017. [Inoue, S. and Nakano, S.:
Interview survey on disaster recovery by local construction
companies in the 2016 Kumamoto Earthquake, Journal of
Japan Society of Civil Engineers F6, Vol. 73, No. 2, pp. 27-
34,2017.]

8) FILMEX, KM A, LAFE—, &R g7 7 H
KHFERFIZd61T 2 KEREFEWILH IR D KEIEY Y —
A, M2 AR A S, Vol. 33, pp. 157-164, 2018. [Hi-
rayama, N., Nagata, H., Uemura, S. and Kawata, Y.: Dis-
aster response resources related to disaster debris operation
after Nankai Trough Earthquake, Journal of Social Safety
Science, Vol. 33, pp. 157-164, 2018.]

9) I, B, TR MR HSMIRE ORI KIE
T — AEF R G AR EE AT O, LR
2730 F4, Vol. 71, No. 4, pp. 85-95, 2015. [Minagawa,
M., Mitsueda, D. and Tobita, M.: Influence of construction
machine distribution including leased machines for rubble
processing, Journal of Japan Society of Civil Engineers F4,
Vol. 71, No. 4, pp. 85-95, 2015.]

10) Romer, D.: Advanced Macroeconomics 5th ed., McGraw-
Hill College, 2018.

11) WEAHRES, AR I, BAR R By PR~ 7 v itk
ETNORWIRIZ2BS SFETFHE DS, A GRS
D3, Vol. 68, No. 3, pp. 129-143, 2012. [Segi, S., Ishikura,
T. and Yokomatsu, M.: Application of dynamic stochas-
tic macroeconomic model for long-term disaster prevention
planning, Journal of Japan Society of Civil Engineers D3,
Vol. 68, No. 3, pp. 129-143, 2012.]

12) Chang, Y., Gomes, J. F.,, Schorfheide, F.: Learning-by-
Doing as a Propagation Mechanism, The American Eco-
nomic Review, Vol. 92, No. 5, pp. 1498-1520, 2002.

13) Ben-Porath, Y.: The production of human capital and the
life cycle of earnings, Journal of Political Economy, Vol.
75, No. 4, pp. 352-365, 1964.

14) Trostel, P.: The effect of taxation on human capital, Journal
of Political Economy, Vol. 101, No. 2, pp. 327-350, 1993.

15) Heer, B. and Maussner, A.: Dynamic General Equilibrium
Modeling: Computational Methods and Applications, 2nd
ed, Springer, 2009.

16) Schmitt-Grohé, S. and Uribe, M.: Solving dynamic gen-
eral equilibrium models using a second-order approximation
to the policy function, Journal of Economic Dynamics and
Control, Vol. 28, pp. 755-775, 2004.

17) Jermann, U. J.: Asset pricing in production economies,

Journal of Monetary Economics, Vol. 41, pp. 257-275,

1998.

PEARTECRHCE T (BG59SRY) - M N 7 7 EORHE O#E

FEIZOWT (REFR7e9kE) | https://www.bousai.go.jp/

jishin/nankai/taisaku_wg/pdf/3_sanko.pdf (2023/04/20 7 2

& R). [Director General for Disaster Management, Japan

Cabinet Office: Nankai Trough Kyodai Jishin No Higai

Sotei Ni Tsuite (Keizaiteki Na Higai), https://www.bousai.

go.jp/jishin/nankai/taisaku_wg/pdf/3_sanko.pdf  (accessed

on 2023/04/20).]

19) Vasilev, A.: A real-business-cycle model with human capital
accumulation: lessons for Bulgaria (1999-2018), Macroe-
conomics and Finance in Emerging Market Economies, pp.
1-15, 2021.

20) Valentinyi, A. and Herrendorf, B.: Measuring factor income

18

~



21)

22)

23)

shares at the sectoral level, Review of Economic Dynamics,
Vol. 11, pp. 820-835, 2008.

BIRRN, 1TPL R, AT, INRER T th AR O A pEE
& A BN A= NI R, SR U, No. 716, TV-57,
pp- 53-67, 2002. [Tsukai, M., Ejiri R., Okumura, M. and
Kobayashi, K.: Productivity of infrastructure and spill overt
effects, Journal of Japan Society of Civil Engineers, No. 716
/IV-57, pp. 53-67, 2002.]

Mehra, R. and Prescott, E.C.: The equity premium: A puz-
zle, Journal of Monetary Economics, Vol. 15, No. 2, pp.145-
161, 1985.

RERR SRR, KRR hA A a7 - U R LRSEE
DOREFF AL, T AR5, No. 639, IV-46, pp. 39-52,
2000. [Yokomatsu, M. and Kobayashi, K.: Catastrophe risks
and economic valuation of disaster prevention investment,

24)

25)

+ARZEFH S, Vol. 79, No. 11, 23-00140, 2023.

Journal of Japan Society of Civil Engineers, No. 639 / IV-
46, pp. 39-52, 2000.]

FHHE R OB B H B B R BRORE = B L B e B4R,
https://www.giroj.or.jp/publication/statistics/  (2023/04/20
7 7 & A) [General Insurance Rating Organization of
Japan: Songai Hoken Ryo Ritsu Sanshutsu Kiko Tokei Shu,
https://www.giroj.or.jp/publication/statistics/ (accessed on
2023/04/20).]

Constantinides, G. M.: Habit formation: A resolution of the
equity premium puzzle, Journal of Political Economy, Vol.
98, No. 3, pp. 519-543, 1990.

(Received May 23, 2023)
(Accepted September 8, 2023)

ON THE OPTIMAL SIZE OF CONSTRUCTION SECTOR
UNDER DISASTER RISK

Shunsuke SEGI

This study formulates a dynamic stochastic general equilibrium model that explicitly considers the role
of the construction sector. Then, this study analyzes the relationship between national disaster risk and the
optimal size of the construction sector in terms of capital stock and number of employees. This study obtains
the following findings with the analysis. The risk aversion tendency of the households affects whether the
disaster risk increases the optimal size of the construction sector in the normal period, when disasters have
not hit for a long time. When the risk aversion is high, the optimal size of the construction sector in the
normal period increases, and vice versa. Considering the high risk premium of disaster insurance in Japan,
the presence of disaster risk will increase the optimal size of the construction sector in the normal period.
The size of the construction sector should be expanded to the optimum level as soon as possible when the

increase in disaster risk becomes apparent.
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