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Debt Sustainability Analysis at Subnational Level

[Abstract]

How do local governments react to the accumulation of debt? Whereas public debt/GDP ratio has
reached the worst levels in Japan, this paper provides evidence of corrective action: the marginal
response of primary surpluses to changes in debt is increasing in the debt-GDP ratio. This paper also
raises a puzzle that local governments in the rural area take corrective measure when the debt-GDP

ratio starts rising, while local governments of the metropolis let the debt grow.
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DOEIFRIZBNT, K (8) @ f/(d) IH725/37 XA—% B BHEIZIETH D&Mk
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HRRDOIERZ LT D, e &b 1980—2011 4FICBI LT H 7e HIE, HfliZaiE
BIETBAHEE(L DAY 250 LT D TR B D 2\ 2 5, B, f/(dy) BFFET S
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BURE# % mExT GDP Fod EFAC - CHERERIM BUN S S YEEH A M, 23D Z D
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REETH D LHWTE D,
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250 LB T 28560300 2 L 2B L., TOBE% Debt Limit &FEATWD, HERD
Bohn (1998) OFEEAWZ HARDEATHIZE ClL, AffFkmxt GDP o> 3 TIEE S OF B DOV
THE YLD TR T2, ZIVE TEB/KUED B\ H5 ASERER A EERE M BUN S % L 0
BLTERIEEEZD L, ZRHOMGALMEIZA T b IEBEOMBIN G 25E L TN 2 ENRTE
HMED, 72D Ostry et al(2010)0V 5 THFEI4 ) (fiscal space) | 23 EHLL HUWVESI TS
DNEGTT DT LR35 H%, HEIZR>TL 0% LIVRVY,

36 FREN - S (2011) 13 SR T—F fEFH AT T, 1990—2007 LIS, HUGER CldRig: nTRE/2 Y
BOEE P72 STVTWRUWATREME B 278, AR RO, #hAs)Il, B, RBR) CIEARIIC & 2 MBcE
{EDIEN S MBORMR A BB 72 ATREMEA 5 L4EH L T D, 2 OFEEIIARE ORGSR & 13587
8, ZERPEUEHAOO L DIIRHX S OMETII RV E BEbh s,

37 BEEF (2006) 13/ SRNT— X HERHEITo T, 2001 FEEEROERSICRWTRE 47 #HEFIRD 5 5 42
HBET I CHUG R IRFRE FTHEC b U IHBORAEDME) N C X 7223, Rl BHR KU &\ o 7o KA
B DRFIRIZ AT DIE 9 AHITE OEHGE ATREME S THEEHICHIBT C & 2 S B L TN 5, AFEDSY
Wt R X FRR SO FETA T T B, 72720, TR (2006) TIXEMBIMEICGZOE#HRE LT,
AL LTI ORE SR L, Sl MBS 8 W O EZ VTS, AR TIEY
T AL =TT L - C, FEFRYEZ 71— LT DOT, L 0EEERD D & Ebihd,

22



Nobuki Mochida

1. TIY

AR, Bohn(1998)DTFHEIZ b & ST, GBI OFERE AIREMEIZ DWW T TE 572
JEFERNCOMTL KL D & Lie, 2oz, TERRGSEEE] S HOFMEGEHEwR <
Bohd~r7uas—2Cb S0t e FRERFRBRERNT) S0 b ohs 2
I aT =2 &SRR T — FHER O T & OV TEIRIIC T Lz, Zhuc ko
T, FATIEE AR TUTO L ) REEBEIS T DI -T2 B2 D,

B 112,825 30 FEEUER OBURF RS IE/IGDP O % A 53 v 7 RENE A RO EIRIC
GifE LTz, BURHERSIGDP OZ88h 4 A7 358 I IR BU S T 5 2 &, GDP
D4 B ER-TIER < FERFREROHRDBIFES7%E/GDP O E I TN EE
ThdbZ enbhrol,

210 THRRFHE) S0~/ a7 —2T@FHIEERT —% LG, K
FaCix, TEIRIE SIS A BRI & LT, DRI — & 2Epk Uiz, HiGEcs
RE UCHIEE OBURFER R XT GDP o (dy) 23% 5RBEA X 5 &, AR O K
FIBUNEZ D% GDP Hstkdd 2 & 9 IR OBIRD B - 7= LIl T & 523, ik
ZUIE 1994 456 4 - DRI T o 7o EHERE ST, RS, 1995 4F58 1 - TUEHILIRR I,
M MBURIR S U CHIPBIR A B8 L C b B A Rk L 72178 & L o Tz &ofillgr
b

#5312, 24 E T Bohn (1998) O FEE WA THIZE T, FEMBUG Dk
A == THBORAOIER] L R0 BUNHBEZ RS L TER L TS, AT
1T, FERER BN ORI LS % I MBI O ER (52 WITEER) &
RN, DR HESREATIR 0T, FERERIM BN YGE O AT E R 2 & & D
M7 b LG TEEE CH Y . AT SBLOMONTH D, HTAS BT IR
BN OUGEIZBET 20080 | i Th 5 LS s,

54T, EHTA B AR RA R ATRE T/ < Th . HIIRIC X o TIdkeEge ATRE 22 B
BEAT> TOBHGAIMESFET D 2 SI3SATHE T HEER ST 5 AR Tl
FHBENT R OB 6 FREEIZ B U CRREED IV W EREFIRIA L& IER 7 L — 0 7 LTz T
YT« TN—T R SRNGHTHAT IR 0T, REOHGBE ORI T T 2 F Tl
M BUIRHErTRE T 0 . 1995 FLARERTHE O BIFHER % &/GPP A LH- L TH, 4
TR O REBMBUN/GPP BT 5 2 LIk V. BURFESEmOREICE - T
WD ZERRER SN, L L, KIFZIZUH ET 5 11 FFRE ST RERTE T,

23



Nobuki Mochida

FEEF (2008) THIM STV D X DI, MEHIAZ 2B L TITEI L T& 7z &)
Wi C & DHEAHIICA BRI D g o Tz,

BB DRV TIERPILETH D, 7 TAZ DO 52 81F, 7
=7 BB T D KRBT « BRI - #hA)1R & W o 7o KA I Em T 5 0k, DB
TIEIEIRCNT I E b KRBT ORF B AN ST Z & T, MBOMEEIIC -
TWD Z &, DRREMELZITTOTWVIEAFERA~OKFER @2 &, 3BT
BB RIGPP CREAEE LRI HNIHEN 2012, EARIBES L TNEZ
LEThHD, 5 LIBERH 2200, R BUNSIGPP IR O BURFE S
FEE/GPP MK L CHEDICYUEE L > To DO TR WD, s D,

REHOHFEIZET D D, E. F 7N —T D0 T AX =5 bENO N 5360

HIL, BUHEBR&/IGPP OFERAHE RS TR o IoEARNINZ LS T, EBHIBIC
BOILTWDLEWSIERTHD, 9 LIEURMEEE 72BN H - 7272012, F<H 1990
FEROITLIFE, M BINSI/GPP 8657 2 X9 Z2AT8 20 el F CTE 72Tl
ROMEHREND, WISt X, RO ORITEENAREERFHIGAEE S, L —
JEDFEBANRD B D,

SE3HER

[3]

Barro, Robert J. (1986) ‘The behavior of United States Deficits’, in Robert J. Gordon
ed. The American Business Cycle’ Continuity and Change, University of Chicago
Press, pp.361-394.

Bohn, Henning (1998) ‘The behavior of U.S. public debt and deficits, The Quarterly
Journal of Economics, August 1998, pp.949-963.

Escolano, dJulio (2010) ‘A Practical Guide to Public Debt Dynamics, Fiscal
Sustainability, and Cyclical Adjustment of Budgetary Aggregates,” Technical Notes
and Manuals, International Monetary Fund.

Fukuda, S and H, Teruyama (1993) ‘The Sustainability of Budget Deficits in Japan,’
Hitotsubashi Journal of Economics 35,109-119.

Hamilton, James D. and Marjorie Flavin, (1986) ‘On the Limitations of Government
Borrowing: A Framework for Empirical Testing,” American Economic Review, Vol.

76, No. 4.

24



Nobuki Mochida

OECD and KIPF (Korea Institute of Public Finance)(011) Institutional and
Financial Relations Across Levels of Government, OECD

Ostry, Jonathan D., A.R.Ghosh, Jun I.Kim, Mahvash S. Qureshi (2010) ‘Fiscal Space’,
IMF Staff Position Note, SPN/10/11.

[Fnsz]

IRIAALAS « SPE— A7 (2011) THBIENF IR DO F#GE ATREMEIZ DU T, Discussion Paper
Series 2011-02CUHBFEEERT).

ERRZ (1999) [SrHERHRO ML - SEFEO MBI R A B LoD - | BAMS
MBCESR THG M BCED ERE ] OkE

RFEMBEEI S (2000) [FEFEMBUEE &SSO RIT 2 A58 2006) (CERL 18
FTRHTH, BERERRE)

WHE TR (2013) THUGABUZSWT) 2Pk 25 4 10 ] 28 A, URL

WA BE (2001) TbkdoBM O M BL THFMB 2001 4F 1 H 5

G MBS (2013) 4% BT & HGMBOLR L WAk 26 4 ORI B~ D%
JSIZOWTORER - 328 - 200, £ L Tex - J. URL

TS - Y (2004) TAEOFHE ATREME—E & H5 ORI R L 72554 HO
FZAw [HAROMBORT] EEEE, 53,

EMERE (2010) [ HAROMELORHGE ATREMEIZ DV C—H.Bohn O TEIC X 5 FMGE) H
APFBCSH TMBUATE] % 65, A2EM,

FEEEFIRIE (2006) THUJT BIGAROMBUEE - MBS « MECRME & #UO5 5 OFrc nlRetE
OBLEMND - | [EeT4eH#] 2006 4 3 A7,

ZIFENR (2000) THUTHAB O HAEA: & THETA O BHERE - =i —KYED 7T, M
HERFEOR SR OBEIC - | [ME&h e #] 2006 4 4 H 5,

FrHER (2007) THUGERIESCEO ARG R BEEIR [R5 B
Hh R AL,

FRH{ERT (2013) [HUTMBGR] HFEOERE,

25



Nobuki Mochida

100

El]

80

70

1 BAFEBEREOREA(E-h55H)

M State M Local Central

CAN DEU EST CHE AUS USA NOR ESP SWE FIN DNK JPN NLD ISL NZL LUX BEL MEX CZE FRA AUT POL ITA SVK HUN GBR IRL SVN PRT KOR ISR GRC

VA —RISYT ARFIN, Za—D—FURDT—RFHEENIME, F—RSUT F—ARMNT, F2, TR+ZT, TV
A RAY TANTUR ARSI A8)T BRIV T LT AR FIUF  R—FUF RONRFY  ZAR(Y  TH)H
DT —HF2010F TIEIEL2009F DB, XA RF20085F . Z2—T—FUF($2007F DIE, A RTTIL DT —2IE ARTTILEFIZ
SO TRHEN LD THS,

& #}: OECD and KIPF (2011) Institutional and Financial Relationship Across Levels of Government, Figure3-23.

E2 A B EEEESORE AL (2000-20104)

W 2000 w2007 2010

KOR SVN LUX ISR NZLHUN IRL GRC DNK POL AUT EST SWE PRT ITA CZE FIN GBR DEU CHE ESP ISL NLD CANNOR BEL FRA SVK JPN

E: F—RRSUT ARSI, Za—P—FURDT—RIEM - EEHE A—RXNSYT . A =AM T Fxa, TRARZT, IFVR MY TS
B ARTIN, A8YT . BRI EV TN AFDA FI0H  R—30F RARFY  ARAU [ 7A) HDT—4(320105 TF4<, 2009F DD,
RAR(E20085 . =21 —L—FU R [F2007EEDT—4,

#&#}) OECD and KIPF (2011) Institutional and Financial Relationship Across Levels of Government, Figure3-24.

26




Nobuki Mochida

=3 1‘@,7‘50)&}Tﬂ§?§0)§5}ﬁ@ i Real GDP growth(percent)
——Primary balance(percent of GDP)
1. Debt and Growth Dvnamics ——Gross debt (percent of GDP;right scale)

15% 45%
10% [ a0%
- 35%
5% 30%
0% 25%
20%
-5% 15%
-10% o 10%

- 5%

-15% 0%

2. Deflation and Montary Policy (percent)
8%
6%
4%
2%
0%
2%
-4%

—deflator —interest rate

B Primary balance
Real GDP growth
i Inflation
Nominal interest rate

3. Decomposition of Debt Dynamics (percent GDP)

4%

3%

2%

1%

0%

-1%

-2%

-3%
i 7,

(R IBRIEREFHTIO-RBROMMAMELI TS, |
) BAHEBES/GOPOXMAIFREEME. DEDRITL>T "t 17,
ERS R, FILVEERE, FLOE/BIFEBERICEYER,

9
lfl_l dt—l_ 1 dt—l - P
}/( +7t +gt %%@%B
Doy e 5 L
FILRER A>T VER RAREEER j

27



Nobuki Mochida

£1 R—rAXICLIFHEATREEOHSRR
BEERIAZE L s, HEE 5k bk
S Constant d, (dy-d*)? GVAR YWAR | R’ DW 0
FEA ] 1980Q1-2011Q4
5] -0.0010 0.0007 - 0.0766™ = 0.0165 0.6039 2.3921 0.7757""
(0.0058) (0.0193) (0.0207) (0.0518) (0.0058)
71 -0.0014 0.0013 - 0.07738"™ - 0.6036 2.6912 0.7714™
(0.0057) (0.0187) (0.0206) (0.0574)
7L 0.0104 -0.0625"  0.85317"  0.0907 -0.0245 0.6336 2.6388 0.7424™
(0.0063) = (0.0263) = (0.2689) = (0.0205)  (0.0511) (0.0621)
EF LIV 0.0105 -0.0623" 08277 0.0895"" - 0.6330 2.6438 0.7504""
(0.0064) (0.0266) (0.2635) (0.0203) (0.0607)

) (OPITEYERRZE . R2VE E M EIER 2 AR, DWIEX —E v TRV, o 13FRAEEO 1O B TSR T, 5 5
IEENE A BARMEL0%, 5%, 1% K E TR RN RSN -2 E2R T,

®2 R—UARICKHFFRMATRRIEDOHRER

WA AAE L s,

HEE T ik LA

L EAr s Constant d, (d,-d*)? GVAR YVAR | R? DW o

HEAIIH] 1980Q1-1994Q4

=51 0.0375 -0.2229" 0.0601 0.03 0.6553 1.053 0.786""
(0.0211) (0.1147) (0.1535) (0.0555) (0.1515)

EF L1 0.0333 - 0.1994" 0.0605 - 0.7919%%*
(0.0193) (0.1031) (0.1524) (0.1509)

A 1995Q1-2011Q4

L1 -0.0412™"  0.1087™" 0.0857""  -0.1519""| 0.7688 2.1685 0.3937™"
(0.0057) (0.0154) (0.0231) (0.0428) (0.1120)

S -0.0204™ 0.0772™ 0.0721™" - 0.7323 2.3872  0.5638"
(0.0088) (0.0233) (0.0233) (0.0971)

1) COWIREERZE R2I3 A B EEEIEF AREREL, DWIEF —E TR, o 133

b

IRENE A BAKUEL0%, 5%, 1% KHE TR IR AFEH SN2 EE7R T,

X| 4

® ok

GEHO 1RO B CARBR R4, " 7

Figure primary balance against debt GDP ratio

.01
.00 - o7 o
@ Dd}é’ °
8 @ %og o
% 8 ©°g
& o1 ’ % e, 8
e ® év?g . % °°
% ﬁé ° Se
8 o0 .
o -.02 %
o o o ° o
00® © %05 °
-.03 %
-.04 T T T T T T T
.10 15 .20 25 30 35 40 .45

DGDP_SA

28

.5C



Nobuki Mochida

R P DERMUBNIZIAGOPHDTF S EH B

SRTEEILE F5E %

R 7};};2— AR HARMAR EEXHE TOMEA BENER  ALR  TOMEH
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1997 81.8 14.8 1.8 10.7 23.2 24479 A 54 4 65
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2002 2890 2 576 A 197 4383 2 195 46.5 7.2 A 78
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1-2 B 7V —T7 ORAMIMBINEE (BERERIFRS) & BUFEF7%m/GPP
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1-3 D 7N —7 ORERERABIN S (TEERED7BR <) & BURFEH;7%=/GPP
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1-4 E 7 NV—7ORMHIMBINCE (BEREIFRS) & BUFEF%/GPP
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1-5 F 7N —7 OB (THERER7ER <) & BURFEH;7%/GPP

Hokkaido Aomori Iwate Akita
010 010 02 o1
.005 - 005 . 01 .
: .00 |
.000 .000
3 8 g 8
& -005 E  -005- =4 z -014
o a o .01 =
-.010 | -010 -
-02 -
-015 -015 ~024
-020 T T T T -020 T T T T -03 T T T T T T -03 T T T T
05 10 15 20 .25 .30 05 .10 15 20 .25 .30 08 .12 .16 .20 .24 .28 .32 .36 10 15 20 25 .30
DEBTGDP DEBTGDP DEBTGDP DEBTGDP
Yamagata Nara Tokushima Kochi
010 010 02 015
10054 005 01 -] 0104
.000 - .005 -|
o o 000 o .00 o
g -.005 g E E .000 |
o o -005 o .01 =
-.010 - -.005 -|
o154 -010 - -02 o104
-020 T T T T T -015 T T T T -03 T T T T -015 T T T T T
08 .12 .16 .20 .24 .28 .32 8 .12 .16 .20 .24 .28 10 15 20 25 .30 5 10 .15 .20 .25 .30 .35 .4
DEBTGDP DEBTGDP DEBTGDP DEBTGDP
Nagasaki Kumamoto Oita Miy azaki
.03 010 .010 o1 ~
.02 : 1005 -| : -005 4 .00
.000 |
o o .000- o o -01
a [=] (=] [=]
o o o -.005 -{ o
@ @ @ @
= o 005 = a .02
-010
-010 - _o1s | -03
-015 : . : . -020 . . . -04 . . . .
.28 08 12 16 .20 .24 .28 .05 10 15 20 25 08 12 .16 20 .24 .2
DEBTGDP DEBTGDP DEBTGDP DEBTGDP
Kagoshima
.02
.01
o .00
o
o
[
a .01
-02
-03 T T T T T
08 .12 .16 .20 .24 .28 .32
DEBTGDP
F group pool data
o
'_
2 02
(]
O
5
2  o01-
om
o
00 o
-.01+ °
-.02 T T T T T T

.05 .10 .15 .20 .25 .30 .35 .40

DEBTGDP

35



