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T G A fB B G R AM A T A S, AR AR T SRR, AR P EERN 2
B G ALAR R T EBR AR i T

“CORT TR B S AL RE DA B R TR R e 26 7 i B AR N 2 4, B E D) R
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A E . B RY P B 58 45 DR R BT PR AT 3. W R AT REA A, A [
IR S S A 1)y, H UG AR R RN 254 . FLARORE, R
SR NZAE SRR E H 52 5y B 5 YR A AR ) ORI SR Ak i) AL

AR B4 A “German Economy's Dependence on China: Critical for Individual Products” .
AR Alexander Sandkamp & JiE /R b BT &7 42 - Bi] JR- A T Ay O 2 AL B 5 BUR B 3R
. HERMRETU AT R B BUR TAE4” st Jt i, Mathias Rauck & /R i 74
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S5 AT fi: KA FEKIER

Yi Huang, Shu Lin #= Haichun Ye /3 # & /%%

$iE: HH A R e lT Rt 8 4k K AR ? AR P BB IS 0 R R R, AR T R
A A 8RR, TEYRE AL KN S AT A RONANLE S, ESFH)TH
EARZFALENY, AR FERTLRARLIRAGHF, TP REARL, &
692 B R EM 5 AR 345 6B HIBN 6, BTtk FIE 0 RL EA TG KA
JE, MBARLATO LG RA K S AR LR IE o fmR ) o Gifhe T

S A L SCHR B B T R R (40, Adelino, Ma 1 Robinson 2017;
Chodorow Reich 2014; Benmelech, Frydman #1 Papanikolau 2019) &t | 4l EE
P A EE B e R o (T HORR . AR REIRER R, ¥
ARG A 57 B9 77 JEE HE U AT 55 1 £ I (1) o5 s 1 ) i % ok 55 1100 IR o s Lk
R (4N, Simintzi, Vig #1 Volpin 2015;  Lin, Schmid A1 Xuan 2018; Favilukis,
Lin Al Zhao 2020; Pagano 2020). fE#ITH) TAFi3C (Huang, Lin 1 Ye 2022)
H, FRATE E U A R [ ORI SRR ) B AR T, 55 3l 77 RS AT 5 e 4
NV SRAF 5545 OF 1 B 3E LA R SEAR LR B (R 52 o

FEMAFRGFETHES X HERE D TRESEK. Fik, THx—
P H H R EER g2 wfEEr, AW BEERRE (Chen %%,
2022). HEHAFMFZFTTIHE AR EERESGE, £ 2020 FS2pyd M 2 fqr, it
I7 RAT TRABUN B HE . B CERh AR08, E S RO ) A
HAr R wol, AgEdrthotee . KBILISK, woll v 87 A ) o8 A & A0
SUrCE R RIEE B CEEMIER (B, Wei fl Wang 1997; Lau, Qian Al
Roland 2000; Ru 2018; Bai, Liu 1 Yao, 2020). SutFIN, tdEAG G211
st eI, FE R GgE RAT eI s, KRR T A " 25 AT A ) SRR
Ko Biltn, FrAREKERE (AAA 90 ARG e 265 28T [F 5 B
BATHE R R B AR (Fl4n, Lin A1 Milhaupt , 2017; Ding, Xiong il Zhang
20220, [k, HEANRA R G T E S — AL

TEIX LA R AL RO T, AT T BU & & 78 KA AH R B LT
W 153 57 AT HEHE R o FUEEOR B A~ mBR, DA B Scal k2 Bdn. thah,
BATEIRYT T 1655 ) i R OB S B R AR, R R T A m &
ATk, BOPEBUN B ARG S SR Rl ity sl e R W . AL,
TRATEWT T IX PR 20 5% R 52 15 52 53 775 DY B A

N T AT ISE ST, BATFBE I T Dealogic 24 72 A1 Orbis £ 22 1)
oy, LA — MRS 2006 4F 2 2015 (F R BY A ARSI . 3% 1 HR35 73R4T
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MIEEAL R HARRR - MUEET AR, MR- AFERE —FK
77 6E, WBUEN 1, SWPA%E. TR A2, itk 2485
CHAARHED %N H, 78 1%KKF ERA GRS IXR LR
RIJA T AT SRR RetE R8s . — RAVBUBR i R 8, AT R I
K] REAE BT RN IR AS CBIL, A7 £ [ € K AT AR BOE 4 I Kbl =
A KEFLK 2 R B AT TR E R .. 2RRY], BATRE KA Z
TR AP, G, W5 AR B KL %5, mA
yecdis I e N R N A iR RU S PR

R1ERER
OLS Logit Time-varying FEs In(Emp)* SOE
(1) 2 3) “
In(Employment) 0.019%** 0.011*** 0.018%** 0.018%**
(0.001) (0.001) (0.001) (0.001)
SOE 0.145%** 0.032*%** 0.143*** 0.113%*+
(0.008) (0.002) (0.008) (0.027)
In(Employment)xSOE 0.005
(0.004)
N 153,232 153,042 153,168 153,168
R?/Pseudo R? 0.125 0.268 0.141 0.141
Controls Y Y N N
Industry FE ¥ Y N N
Province FE Y: Y N N
Year FE ¥ Y N N
IndustryxYear FE N N Y Y
ProvincexYear FE N N Y Y

N T AR BAT BIBUA 22 5F e I s R I 22 30RF, JATEIR T 1 3tk 3%
P — R A . R Bartik =il o i A0 2 Hh 22 BER DL 25 R R b7,
2 B RS AN I RO (BB 1 FIRIEE 2 51D UK 5 3 41
M 45 LA RE T AP RATIE (55D I, sk fm 5y .
FADBEIRAE TUESE RN, FEBUR B 03A 5 98 A b 35 R 4 A 2 RS E i3t 7
EIRAE AT PN
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®2 RERRME

Interacting Variables Prov EMP Local RGDPG IndSalesG ~ Low-Skill
(Z): Shock UNEMP Slowdown  Slowdown Intensity
O] 2 3) (&) )
In(Employment) 0.024%** 0.010%** 0.057*** 0.020%** 0.019%**
(0.002) (0.002) (0.003) (0.001) (0.001)
In(Employment)*xZ 0.003*** 0.007*** 0.004%** 0.008*** 0.003***
(0.001) (0.002) (0.000) (0.001) (0.001)
N 153,232 124,790 153,232 152,695 150,403
R? 0.141 0.122 0.145 0.142 0.142
Baseline Controls Y Y Y Y Y
IndustryxYear FE Y X Y Y Y
ProvincexYear FE Y Y Y Y Y

BOR, BATEE— D AR ERm X 5155 A AT B R R R A 52 2 Al 1 i ) A ]
W4 55 Ly R 5 BB TR B B w] RedE . BTSRRI, I 55 L0 ORI JE BE 45T
ANBEAFRE > 7] 155 R AT L R G o

feda, BATHEIT 15 0057 K AT Tl fin fo F <5 i 53 5T B2 2803 (A E R T
PATE e, HOL BB A R 5 BE BURM A Z R A R K. AT
R 3 PFRFRATHNLS I it — DR, RIS 2 7] R B0 L
R, RATBTFMNL M = . b, BABETR 4 PFRILEFEAST 27K
TR GV VAR R, G RATR AR B A SR R A a f s
KR FORVE R kg, K w] BEAE G RATJa AR & . FRATTIAYIX EE 4,
KRR, BT AR RAT R w L, GRS DT E AT RERCRART

R 3 ABAME. Bk AT T RE M

Weak performance Loss Leverage  Rollover Zombie
indicator (WPI): (1 (2) (3) “)
WPI -0.094***  _0.045***  -0.203***  -0.083***

0.017)  (0.010)  (0.026)  (0.009)
WPIxIn(Employment) 0.025%%*  0.008***  (.034%**  (.0]5***
0.003)  (0.002)  (0.005)  (0.002)

In(Employment) 0.020%**  0.014***  0.016%**  (.0]13%**
(0.001) (0.002) (0.001) (0.001)
N 153,232 153,232 151,468 85,985
R? 0.142 0.141 0.142 0.165
Baseline Controls Y Y Y Y
IndustryxYear FE Y Y X Y
ProvincexYear FE X Y Y Y

12



R 4 ILECHE A H B RAT kSt

) 2 3) C)) &)
AFIX ASales ATFP Retrench ACash
Issue 1.193***  (.330***  (.077*%* 0.046 -1.949**
(0.395) (0.102) (0.027) (0.048) (0.894)
IssuexIn(Employment) -0.130** -0.038** -0.009%* -0.006 0.258**
(0.053) (0.015) (0.004) (0.007) (0.129)
IssuexSOE -0.186 -0.028 -0.049%* -0.025 -0.356
(0.192) (0.056) (0.021) (0.030) (0.435)
N 90,933 91,677 50,094 67,914 90,336
R? 0.202 0.234 0.431 0.168 0.106
Controls Y Y Y Y Y
IndustryxYear FE Y Y Y Y Y
ProvincexYear FE X Y X Y Y

MBS R, BATHIESER Y], AR T, BUFX kAR A
1075 8] RESE T [ ARV ARG i 7 R BT A B PR R Ak, iR AAT P Bt
b i 3 BT E TR B ACRAR T

ACJE 4% “Bond for Employment: Evidence from China” . A /E# Yi Huang &%
HRZERAEZHZ, Shu Lin 2 & SCREAET 5 RIZ0%, Haichun Ye @& SRS

GRYID 5Bl #d% . 30T 2023 4F 2 17 VOXCHINA & M. Faiittab el PL A
JR SR .
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Chris Clayton, Amanda Dos Santos, Matteo Maggiori, Jesse Schreger/sC EBLA/%w %

Sk P EAAR D B A S A RN B A A AR A AT L, b
WA RBAITFRBEARAR BT EWEART N OMEA, REIAFER LS FEL
IR 8 0 B AT o AR R R, RS R AR
EAE A B HRAR B BN THXT G Fe KET HZ N HiFT:

Hh [ A R T 36 N IRR BE B A = KR E N ige i, AR & w4
IR AR TR E RSz (B Do 281, SREMEKEPGFTTHAR,
] PR 5 2 T g e A B AN A0 [ 4 B 3 01T, = PR 1 N B AR D [ o B T 1)
R, fEd 20T RE, XMEN S ESE, HEO&EIE N W EHR
FH AL E N 5% 1173%) (Amstad and He, 2020; Amstad, Sun & Xiong, 2020).
R E B iR IR AL T F B B (55 I Bahaj and Reis, 2020), {H T3 1A
TEAEREAT B T 03 R A 45 v [ 45 25 117 3 BT8R RO A 30 [ B B2 4 A% 0224k
(MEE .

B 1 ERFRFTHRIE (&CRITEHD
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YORLRIR: [E PR S4L1T (Bank for International Settlements, f#j#k BIS)

DN IFPFRAFAT G BB VA 45 D v B 52 75 B B 6 [ o [ B B h e i #
BEE R B KEAZIAEE . A, AFH LR 7S A b EH E
P55 T 3 B A B 4 58 07 TR S B R AR IS O, FR4RAE T — AN EIRHE SR B E A
BT [ B AL AT BERR AT o
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ARG 2 AT R AR . FRATIA g b [H R BUR 2 — Fhode B AE ST I i S v
] 88 B A 4 BRI A i 2% (1) 75 725 00 A 30 498 2 ] 471 5% A 471 306 ) B R AP XU PR AL
. RVFAMEIRFEFNA I T RIT NERRF AN EILEE, Hord2
RSN E T E RN, Fald s o KAE RSN R SNEIR T, mlRear 4k AE
H, PUONIE R BT oA R U (an 2022 45) i, AN fa il

fEIE PR RS BN, BN EATSRBG R ES, WRREER,
PRI AR AT I 55 5 55 A o) R PR A1) 58 AR b ) 22 il R o S BB B gk . #E 3K
THREE R, BURFAE A1 152 5% 25 1R v 1 7 228 02 FR BURF AN S it 5 i3 B A8 1) 1R JR%
FIMEZE . FESCB, IR 7B BTN Bl RS AL, BRIMAEATT R RS
HHET]” BT REE o O6F AT R S it X 08 1) () T 1F A2 12 1B () P 88 o) e AR N
o U % [ 2 A2 5 S E ], ST IS PR R 22 . X — WL B T 1
I — /> [ 0 B T2 AT 46 B oA [ B b i)

AR R E R E BRI T ORATE A, A B MR E KRR
(Eichengreen, Mehl & Chitu, 2017). WIS, FEZAERIESH, W
HAB KR, #ERBERCSE o) £ S A, Sargent (2012) 7EAR A1 U1 R 2278
Prer, BRI T 1780 ARAUHT LI SEE AT 2000 AFAHET BT AR RR A A2 77 A ) B
TPEAAERE o N BT 15 23 By — ol [ B 0% 1 2 AN 1 o FRATT B 2R S0 R
LB\ Jy v [ AT e i Bl BB Ay [ B B T e R BRI R T R . R
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seAh, AR BT AL, IR RHOLT, 2 AME A & 5
SIS, BUS A AN B R SO R A AL, Tl R sl S s
TCVERESL 2 . BT RN KA, @ EERastAZ. EXTm, BUT
FESEN TR AT e it — AN S I 21, #5258 35 AT LS A AT DX o o xR SO 25
MEEE. B 4 hHd e =S R RS Da ge bR . X & EIXAER
2, AEE PR BERE RPN BB A R B v AL, BUOABCRE A e
] T X B8 AR AR B I 8 1 e HR A R, e S B AR AR EBEAT R ) (I 4, THIAR
a)o Rl AR, B UNBUR A AT AR Sl Bt oRot Ry, 2
BE— PR AE T RO . — SR BURFA Y, PR EE — R T R,
AR VUEMAE T — RGN ALt B A 2 & B . EFEERBT, EER
ITHIG SN, FR AR TR (B 4, TR e ik 1 RS5KT), KRR
VT I PR 2 R BERN % E f55 1 = SR 3G
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ARFITRE L, R R R A B 7 s A AR R — PR3 B AT AR A,
FATHE T H DR TE 0 Gt ERIB B S B A2 . en] DUR A1 355
(I % 2H G (R WO 50 AT SEI i Th o B UG, FRATTIE BRI Le 4 v [
N M GTFAME S B I e 2 T 1T TR i hidrit 2 ik imtior. £
Ak, BAMETHEREAN I E S b, AER A S s T AN R M6 16 4
5B T RIE TS 0 B2 8] AR . B (AR SRR W] — AN E K
BRI ZHE, EER&SNER.

B 5 T =R S AT RS E . TR a s, AE B R R T 1 R AL
I3 BB LG O BUB R (0 22 e A RGBT BUR LA B S8 TR AT I 655 B
O BUEE R, TR ¢ MR OCNA S, A RER R H ootk WBUG 67
RISV S E S R SR S T e W E 58 7 g - L £ 7T % PRI B
R b Sz, BANRMTHRBUF G T WE 2 E: EN8ETH%s
5L G AN T AE T R e T A

5 RIS MBRASRH (20204 12 A)

< 4 -
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K 6 R, HEFEESTEO TSR E K 6], AR LEA
ETte AR, PRSI E A O TG T O VR R R B R AR
WEBANT . BEAEGIL. RASNRMBORIEFER KL, X —fEirfEERk
R dn T s A A A
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0. 5B R 3e

oK B 5% [ 552 R o B 1 R AT 16 A9 5 4t 2 BHLIE A XA AT 38 2 5L
FE. O RATE R BLEH 2 25 s iy, A 2 55 7K
KD TN E I AL PR AR AL G, BIPTIE A B IKIRERL
MITTEIES VARSI E Rz . st b, K 4 TRk d Bon, WRAT NZIERK
AR (LOEL) BARAEFNRA CGEOSIL) MEHEMN TR
AR AE AT, I S B A A 2B 7 KT AR X BB AR S K B AE 9
ZITA R E KX . S8R, W SREDR, % a5 78 ff e RS 2 ke
KM, RO B 20 A5 DY A B T RE 2 5| 243 18 3 0 56 [ ] £ 22 4= 1k 0 i o

AR @4 N “Internationalising like China” . {E# Chris Clayton, Amanda Dos Santos,
Matteo Maggiori, Jesse Schreger. Chris Clayton & S K 2% 55 HH 2 [ [ 4 fik 2% B B 00 4%
Amanda Dos Santos #& &} LT K 227 Bt 442 . Matteo Maggiori & 8 HH 48 K 22 7 2B
4Rl 4% . Jesse Schreger s BHE LU LR 2= B & UF 5 R B B4 . AT 2023 4F 2
HRFT 2 BB 5 F 0 (Centre for Economic Policy Research, f##k CEPR) 5T
SO FLER AR AT A e SR SR R

19


https://www.voxchina.org/show-3-303.html

A5 G E Brdd RN . SR B S8 T 3O R 1 B E

Seonmin "Will" Heo, Koichiro Ito, Rao Kotamarthi/S_ #& &4%/4% 1%

FiE: AT LA EROY RS B R, f2—ANE R A G B RO A AN
AR BN AFRFFTFRANZAFTENSRAA T ERRREG R, £iTXT0RE
kB EPM25 A F B EFFRATALNEKRT JI2A/BTA. CERE T Hhi i
RGBS Fo AL CBAATHE” it H, TEG “RFRERT QFRENEFT
A#HETE 2621CE Lo HiFhT:

ARG R R R AT ROV R B — . T EZ, FET
T RATIIRAE A G A5 K e i 22K F 2 — (Jayachandran 2009, Greenstone and
Hanna 2014, Chen et al. 2013, Greenstone and Jack 2015, Jack 2017, Ito and Zhang
2020, Khanna et al. 2021, Neidell et al. 2022, Gao et al. 2022, Berkouwer and Dean
2022). Z R BT TE LRt 23 TT5 G S IR AE B ORI AL T A4 9 i <% 47 T fik B 45 SR 0Bk
FilEK.

1 1) 7 T G ) RSP o s [ BRI . B A T SR AT AE I [
PR GRS S5 e B [ F i O e — 2R el R (HEEFRHERAT 2022 42D 2R,
1R 2 22 B 22 SCHRRAE Pl 220 e B AR A58 8 AWz I, IR 380 25 SR X A
5 VR H SO o g, e R B R B S PR BRI T RE S 0 R A [ R A
B Jot 7 AR E R RENA,  AEAE DAl 1 LS B SR 38 B AN 5 R I L i L 28

—. RATWBF

AT FT 1 23305 G [ B 0 RONE, B8 AR A T e 2 KRR JE
ARA T 2RI G R AR LA I R aE (Heo, TtoflIKotamarthi 2023), A<
SCRE R AAURE S B B T 0T 90 R R 5 B S 1 F A B ) 2l AT ROU B
FRATIst F VR & BORE TR A% B AR AR R CHY SPLIT) 3145 1 A [ 21 56 [
()N R BB EHE o SR JE K I L RN B E e S b [ A [ ) BN IFPM2.5
Hmags &, FAUSGTE 7ok B A E A PEEEPM2.5 Wife 520 5 [E 1 PM2.5 . FATH
XL 5 E A ANSE TR AR 22 R I BUR B R R, DR R
REE SUpTAREVILCYF Jih A

. BRI A s AR AE

FEZRIE, FREEMIAZEHRy RO BRAT VIR (PO AT ), X SR 5 [ %2
Bk B E A RF LR VG R FEX AT, AT I [ U AL X K PM2.5 B
T ARMMX . HEZ TR, XL X FZRE A PM2.5 KT AL

FATIE FHHY SPLITAS R AR UL AN v 6] 280 s [ (kN e Jm B ae, BT 5E
TR R FEAEARWIA, BREVGACEITT, A IFE R, AR
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= ARG R0 E B RS R AT A2

AR 58 3T B4 /N sF PMI2.5 5 e [ 814 A B T P85 5 /N ISP PML2.5 34 T[] )
Gitortr. ATKIM, ~FHmE, kA EREAPM2.5 BN 1 v g/m3, #HE
WIHPM2.5 B30 0.122 1 g/m3. KR IXEEHE 5 AN IZE T R R A S5 &
BAUG T T B RS S I5 PR T R M. [T g5 1R, ek Xk 70 RE, K
HHE B EEPM2.5 B8 1 v g/m3, FHEMEIET ANBCKIE N 312 AMETA,
HIZ N B R HEBE T 2157 0.6%

22



PM2.5 in South Korea (ug/m?)

PM2.5 in South Korea Residual
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Marginal effect of transboundary PM2.5 on mortality
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Weeks in lag

bR Tl B BEPM2.5 PN DB R4, BATTBEAN TF T %24 A F
WL)LRIREM, DA S o TS b [R] P R 3 O L6 998 T A T 0 N B s B2 ) LD AR
AL R I I 08 R L7 300 B T 10 N R B T2 3% 52 B (W B e e K o FRAT TR 20 B
W, R BRI S RS S PM2.5 FREC ISR T3, S G AUREAE 70 KRGS

FIR K B E s 5PM2.5 /E N5 E 2 iiPM2.5 ) THARE, ATHE T
PM2.5 Wb EAET- 2R MM flhiit &5 LW, ek 70 RE, HEPM2.5 &
o1 gm3, BANDRSESLT A 79.7 NETIN, HPEET R 1.5%. 2
) LR R PG T R L0 6 T PR N 52 381 19 1 B s e B K

B TR A o, BRI GE T REE R K % (Barwick et al. 2018).
0 7 J AR A A PN IR A ST N s R e AR SR B R B % R N B
(Eguiluz-Gracia et al.2020 £, Kuiper et al.2021 ££). Rk, M A FE 35 E 1) %
BIPM2.5 RS I AT A 2> B v e 1] AR 2 S PR i R N B

NTREIX— 5, BRATET 2013 F£2 2017 FEEEHEREENEKR %, &
2% BN SUSRHEZ BT BB F B EAE . IRATKIL, BB PM2.5 Hine S
BB A B TS UGN, RRR R R SN S

PO X ISR ) o R R R T4 2

WATHIBI e a5 SRR, >k B [ 5 B3 25 =0 vt 58 [ (1 B0 1T 2 A0 R %
B ERFM . BEIR— N E S PRI AT ek A B 5K 7= AR T s vad tH 2808, {H
TEG G2 SR, X SE 5 HE RGN NFR B2 1) % Gt A 38 26 3 BT o
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TR — R, FRATTHE AT T A T S ) — T A IO, B
RS AYEAR . 20144, [ UM £E 4 EVE N TR0 S Gl
AR, AN, FEPPM2.5 A—NKEHAN T &S, RO EE T
BN, XMk T E 2R E P EPM2.5 R R FEREAN, 2015 EE

2019 4F, H [E R E P EPM2.5 R T 9.63 b g/m3.

FRAE AL TH 45 R AN H gt Z an e, AT I, b [ 21 5 [ i i 7
PM2.5 & FFF 9.63 b g/m3, EhESFFRIIRTG 26.2 /4K ToM H A m . XKW,
PR 1 Bt t A i AR B B2 BRI

i AR D> S G

XTI, R i st kI, — BB 7 BUR AT g R 7K 5 4
(R0 SO, R S A s BBC B SRR I R RS Sk & (Sigman 2002, Lipscomb and
Mobarak 2016, Wang and Wang 2021, He et al. 2020). $EIATATEN, X075 L1 k%
WA 2 PC I 0 A o 2 TS e AT I AT

MBS EF, AT DO B S5 G AR A X AP I R o a0 v (B 72 G PG G
RS TR AR T IX AR RS PE , T E AT R BE 2 M OGO A [ A R b S
T5 3%, AR AA IS A HAM E 5B N k25 s 4, T B ARG £ 1) [ B it

2
EX

PATRA LRI T o [ dems A gl 22 5 G e B0 diE - AE AT AIAEA I A,

R G B A BE A E T PM2.5 BRI AIG T A P R BRI, K T
IRFR I3 22305 GV B A T PAY P o L 3 ) e

AT M s, IR A RIS el 2 5 G i ok 25 || B v HH %% 38 vl BEAR T AN K
HIX Fih SR e SR R 2. b SR i, VA RS 05 Y A AN E e i S AR
A e EIL 23.6 {FE TG

A4 4 “ International Spillover Effects of Air Pollution: Evidence from Mortality and
Health Data” . A CfE+# /& Seonmin "Will" Heo . Koichiro Ito Al Rao Kotamarthi .
Seonmin "Will" Heo 52 I K 2 B B H AT R 2, H 3 B 5T SO 85
R R R 22 0% 1022 %R}, Koichiro 1to A& RIETI BF5T 01, 2 InEF K220 BT A 3L
BRI B, HEEF RSO S RIEA T PO H SR A LA 5 1) 8
%}, Rao Kotamarthi &Pk &2 550> (CCRDS) WIRIE AL, 2kl st E xR
FEHEBFER . ABOTT T AR EIBN, AR 2 HOR XASE A T RE B RO AR
PRSI ANIE B R FR) AABTII, IR LR T E R B AT A T F L. AR SCT 2023
2 H 10 HRET VOX BM . Haiibab ey PA; o) J5 ST .
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AT — MR RMGUER: 2023 FRMRASATRBE

Ben McWilliams, Simone Tagliapietra, Georg Zachmann, Thierry Deschuyteneer/ 3 314 /% 1%

FiE: RBERRCEREL 2022 FMERGF R RGRBAIN, BEMNDEAHRFLETH
ERAMBYIT G, ALHFETRANE D, BELBERSLRRAUMAREG SO,
R A A ) T HGE, 4T ARRBIRTREAHR T AR 44 BARHE 9 E LHRS A
HRI K. BB, ALLHeT RRE KR 7 XA I BT, R4 BF 8%
EHERGEMEBT, KRBT RATIR, BRI IR LS AT A8 th ILAY A7 89 AL H)
RRITZ H o it T

BEEHA, MECKED T 2022 4 2 HR S b9 R el e, BI{EH
PRI TR ETE R R A ik, B RE ISR AT 2022/23 42, HAE,
fATT 200 2023/24 FEAZ=AIFHER . FEmlHb, RIRUE AR LLBI R 2023 4F 10
H 1 HATE R 90%.

BATRALTE 90% A7 i H A5 BT £ R 1) 7 SRy & o FRATI PPk 2% 18 1 K
[RIAE T 5 5 =2 R BE /R 2 BLR SRS AF IO H 1 . RAURIE ) T I 1 0L
HAp RN TR E R T AE R RIR . BIA R AR Bt D RFs:, JFH
RAFA—BEFE, AAE20234 10 A 1 H, FFRUIERFRE LLRT TLAF3K
AR 13%IMREEE . PRk, MRS ZE K H FTE T 2023 4F 3 5 31 HAUEK K
R

PN B e SE I B AR IME SRR 1D AL RIS (LNG) iR 2D
T SR D B BT o PO R S A e B T RIDRE SR AT LN G 1 R A 5 Tt e
(AR . SRT, BRERAG AR AE [H Br B INGE IR, IR 4k 232 B 2R S
o il o EES AT K Re iR T .

iR B 7 o PoE B fE R . BIERONIE, T RIR AR SR KR I

HBA LR Tl =K TR, XRMAERGMERERE. A, BT
ZREAUK R B BAK, EFEBIJEIT L RAE BT RIR . Btk %E
ZHPE RN E R S — N ERNRL . &5, FERBD> T RIBATFER, #H0J5R
e RS R, 2022 FHE OIS BEMNE, R R AALRE
TR A AT

BUER BAZSCRFRR BN SE R VR Y, 3/ X R AR A MORS o 3% /B0, 48 A g 0 2
AP A B AR S PR R B A b . T REAE M A B A B 1) v R I KR
PSS AT A IR R F BT AR B A 77 T 1

—. N4H

BKERAE 2022 4F B RHR 7 I (8] BL AR AL T Re IR AR o RS rhR IR R DL
B8 i £k 25 B gl ok W P R AR S 1, K BB TR AN A B IR AT M AAR R = Ao
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AN BET R T . [EA%EIE, BN RMAKAR R, 2 HF L,
IS PO R . R AR A T I AR SR R DU R R, X el e
i, AL RSRAGE LR I, [ A 7SR .

R NIAEE W N — AR R RATFEHE T R TR H5 1 587 74,
1R 1) S 0 SR HU AR A 3 i SHe B A A 202324 £ A5 Bk 2 B HELRG RAR AU AT 1K
it o 7% S B BR AR P BT SRR () R AR SR . R T ol (R
TR AR T AR KRR BRI, FRATRER T ARME 5.

BATPELIERTT T REUR & A W R SCRE : AL RAR S AL R AR 7R R >
O A R . T R AR, RO 30 28 5 A At s it 1 T 1) B 7 % e ox
BB R RE ST . D, X TR 201 B HRAT ﬁ~Awmmé%
W3 LA IR R AR S5 5. SULFEIEE, 7F 2022/23 =4 ZFHRTEAH
E%%Xﬁ%@¢oqﬁ?wﬁaﬁm%%%w,bﬁmT%%%K%Fﬁo
TATHER RO PEAS T X2 WA SR, P4 B RORE T RE & e R . — AW
5w, BRI RO T SRR RI R D IE K E 2023 4510 A .

=\ BRI 2D

20224 8 H, BKEBAEZKEE 7N HAs, BIFE 20224 8 1 H % 2023 4F 3
H 31 B, S50 REI-FACPHEL, BRI R 15%1. G717
X—HE, RS AT AR B KSR, BRER AT AT A2 2022/23 A4 ZR (1)
7K (McWilliams and Zachmann, 2022a). 2R, BXMPIEEVR fEHLASTLE 2023 4F

H 4,

KK HE DA T 6% 18 2023/24 T A 2= IR g o BRI R IR SRR AN EE SR
£ 2023 45 10 H 1 HZ AR B A RN 90% (1007TWh) 2. FRATHHE 7R
LI — AT B BRI E, M 2023 4 2 H 1 HikF| 71% (800TWh) K
it fE IR

ARG T =0l GR -

1. REPHEE AR IR E IR R BURFFE S R IR, RAVEE S 5
223350 TurkStream (EHHIR) EIEFIE (UA/TS 150 X &5 % W) W
s RAR T AT R 2k, MRTIE D R E AR EE e 2 i E R
IR RINSAE 2022 4F 4 A2 9 A A FESE 15, TurkStream (TS) KRIRAE

i

UL CRRERD BREESEE 2022/1369 5 5%, FIE B thitps://eur-lex.europa.eu/legal-
content/EN/TXT/HTML/?uri=CELEX:32022R 1369&from=EN.

2K B S oy 2022 4F 6 H 22 HET A, w2l
https://www.consilium.europa.cu/en/press/pressreleases/2022/06/27/council-adopts-regulation-
gas-storage/.
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i i TR YR 69 A A, 15 e = B R AR R E T s e . SRR AN

o XE

2. /\ﬁ UA i Ele ik, 2 TS MiEgks:. HTBEaERE, JATA
SRR ) &) ZF R TS Fe AN 0] BEMR R 7

3. WHMP W EERRS (NRPG) HIEH.

TERTETE T, BRI BrE 8 AR R R T E AR SR+ 2022 FFR H
IR E K, T R SRR A AR AR IR R O Rz R T 20t
w, ESWH 3T WM. AR 72T 2 A2 10 B a5 Kk
DB T RITE 2, SRR 15%55 K> AR E 7 XA E 3.

x1 AFABERTHIRASEDE (GWh/day)

Non-Russian pipeline LNG (+ UKre-export*) Russian pipeline gas

Ukraine transit
Fixed at average 2022 Fixed at average 2022 is September to

daily levels for all daily levels forall =~ December 2022 aver-
scenarios scenarios age, and Turkstream
is the 2022 average
Baseline: Ukraine
transit and 4202 4009 (3439 + 570) 711
Turkstream (UA/TS)
Turkstream (TS) 4202 4009 (3439 + 570) 375
No Russian pipeline
4202 4009 (3439 + 570) 0

gas (NRPG)
KiH: Bruegel.
TE: fE 2022 VP H B, BGRE TR R PG AL B O BB AR TS . R,
ML T — 25 ek, RIS EBEIRAL R AR T 1, AR5 8 I TR I A R IR

H VB LR FAE 22 . 7EAR E SN2 T =A FSRU, TER 222357 —AS, X IR X Fb
FRH CUR AN FEIR A B . B TR I3 oh 5 [] P By e A 55 7 KRB ARk 1 o

e UA/TS 1 5cd, MR T a0 0 4F P33 K7, BREEK 7 2> 13%
(320TWh) HIRARSIEFER. 1R UA I8EEIR, X —HlERE NS 17%
(420TWh), a0 R A 4 % 1 B i KRR 1k, X — R i 2 20%
(490TWh) *. L FER AR R B m sl A b & (] 1 FIER 2D,

S IRATHEAT I TR AU 0 A i, FRATTIA BRI 2R 75 SR AN IR 1A 1k, it S 2
()5 SR B 5 R 2R 1 T 43 EE e

ML BT 75 RE AR 2P i Im) B A R AR AR A . R B B TR E N 2021 AR
YJ&EH 135TWh FRER] 2022 45 11 A1 31TWh. SibER, M2 2022 4E 100 RIR S
2T H 15TWh, B ST RS H BRSO ER 10%. AT, BRI
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B 1 RkE 202342 A 1 HE 20234 9 A 30 B RARS LM

Demand

Scenario: UA/TS

Scenario: TS

Scenario: NRPG

0 500 1000 1500 2000 2500 3000 3500

Supply: Demand requirements: Necessary demand reductions
by scenario (incremental):

. Non Russian Pipeline . Required storage filling

. LNG . Exports to Ukraine and Moldova D Warm weather
. domestic production . Baseline demand (warm) I:l Average demand
Russian pipeline B Additional demand (normal) [ cold weather
[ Additional demand [cold) Weak power sector

SKiE: Bruegel.
x2 NAXFESEBRTHLEFRBED (%)

Warm Normal Cold Weak power sector
UA/TS -7 -13 -20 +2% pts
TS -12 -17 -24 +2% pts
NRPG -15 -20 -26 +2% pts

KiF: Bruegel.
FE: weak power sector JETER T3 H AR RERIK 7% dlk, 390 T s /3B Ix KRR
Ko W 4275,

B 2 BoR TR R B E R NRPG 1 &= R SR AR, ERaE—
RO RIS, B ET LUR 400TWh B 35% HIAE il 25 Bk R b 2022/23 4F
%75, (AHE T EAE 2023 FH WD 32% M HEDA GRS [FR, £
KA 20%IEGL R, fE 2022/23 &AZEEWR AT, EAEBAS NER 55%0
To FFERZHWEEH T HAMAPAT = . BORMNFRAE 2022—23 G4 Z 1 H) I
DT EIIE A AT B, 2023 EHZF, FEEMESHIAT, KRR
A g2 0] B HEH = R K P——IX & 2022 4E 8 H AT 9 H BEVEA 4 AR A R 35

Dy EAT AT AR o A SRARCE T B UROxT R RIVBA L AR HE R, BRATT T T 37K EER e
PRI, BATA N B R AR S & 1 B2 R i 37 T s ) 2 KBk e
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B 2 RALFSEER THLEFTRED (%)

1200
Actual storage evolution
1000 — |
/ \ 20% demand reduction
800 =
No demand reduction
during winter,
g 500 -32% over summer
400
No demand reduction
200
0

Sep-22 Oct-22 Nov-22 Dec-22 Jan-23 Feb-23 Mar-23 Apr-23 May-23 Jun-23 Jul-23 Aug-23 Sep-23 Oct-23

KiR: Bruegel.

IR : 7RI R 75 06 25 PR i B X 43T 5 ?

SR ALt A — B2 O eI e L) — N B R E . AT, 19 m T AW
RIE, PEIRSOEEZRETHISS . B, ARV E, —oh R i) Rk
W H C& B2k, BFRRIBEOR R MR B 2 RS iEEE, DA =Y
HrigAkoe . RINANE S AR EESEE 2 F R ER (RERsD. WREAX
Wfal, Hop—nliefe FARRE AR, ERERAASTAN . Kk, ZA4H
AR E (FSRU) MPGEERE, RS EfEE N, R AE B B g
ORI B X RS AL R SR SE B (B 3D,

B 3 2021 48 9 A E 2022 £F 10 A FTERREAM B

Onshore LNG, planned
. Onshore LNG, final investment decision taken
@ Onshore LNG, built
FSRU, planned
@ FSRU, final investment decision taken
@ FSRU, operational
Pipeline [ :

SKiE: Bruegel.
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B=, WREERN A, KEREFBEE 2023 F4)5 T35 . 1%
FREAKNTREIEA L RATEAFER . R TR RIS, XM — MR
ZERSE, TR IR TNGERAE 7 gl REWEALA — RIE N K
#oaT LU AR e CORE AR SR BRI A [RI & ok 2 o SRR 1 HE TR, I
WA T e (Takdcsné Toth et al, 2022)

Rk, AR E KRR TTIHMEE 2022 F 58 NS Z IR —#E. XK
A B S 5 SRR AR A 2568 B A W B 7 A B K R Hh RO — AN [ K
B T PR AR [ i E RIR . M, TR AR SR BRI, Rt
TR R . X5 2022 YRS OUE K 1 E XL, 4B m] DU S 3R
s B SR A A PR, gD R X TR R I A E XK . F
2023 4F, FOHEZA T FIBAL R AR AE 11 0 el B T 4 BRI R AR U
I, 75 DK R il RN R RE VR IE N, o ff == B AT R il I B g B T AR R I
KRR BEAR KRN R AR SN o Af 22K BRI D LA RAR St 11, RIS B 22 4
1 I AN P TS A B TR R AR R B . X e R AR, R A
TSN R B A s “RZE 5 7, DA S 3 6 BURE AN BRCHE 1R &
(McWilliams et al, 2022). 555 B KR 1 117 3 S 0RAE B S T S R IR 448
Tt E F K FERNY, DL ] BE iR B 3 [F] YR 3% 4> (Tagliapietra et al, 2022),
HESH 2022 FEFHE—.

=, BREARER AR SR RO AR R AR S & 2

2022 4, BRPNBALRAR S EIG N T 600TWh, 5 2021 4Fa i HER
60%, FHH 400TWh REERE (K 4). XERKEE LA T RN S E
e PRI A B 5] ) 4 BRIV R SR S8l B BB € ) o R kb 7 200TWhe
UL, BRI FIE KIS T 5%, &%) 230TWh.

B 4 2022 525 2021 4F 3% & #b X RAL R AR HE D AR H 3B K RER L

TWh

700

111 Increase

600 —

[l Decrease
soo—482 Total L
il [ ]

-198
-0

300

49 | 4 227
30 [ ]
200 28 ,
100H -
0
EU27  OtherEurope China Brazil India Japan Other SouthKorea Exportgrowth

SKR: Bruegel based on Bloomberg
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AR, FEEALRIR SRS S BB R O A, 2022 4, EH
REfE JLF A ig AT (B 7 PR I L&t . [R)4FE, A [ R £ 56 [ 2
VTR A A R AR A TR B R R o X TTAT I, DR AR 2 37 31 [ 1
TERSNRME RGN GaEE P ARNEETE, WM 2021 4E1) 100 12575 KIG nE|
2022 FF [ 150 2L 75K, LA R E A PR I AR e 4 (A RIR S EIBEIR
BRI . BRI AR TS 46 SR Ax o=, B T [ R RRH e 58 ) [ L2 ik 3
Ko EREEERBSG R G, HEPAEK ISR 5%5, JLT2 2022 44
KRS

HR SR, MR T 2 M p s . B2 BT DLREBS I IX 4 Z ALK
SRR, RN EIEESI A . L 7 3706 4 BRI R AR S A B8 S0l BUS
M HES R 4, AT RE A BRI IO AL R AR e

L AR R AR ST 37 #0TR FE URE, R A R AR S IR
WX =ATT RN RX =TI & FEARFIN A, —SiRR
SRAAT DU S IR 1 1 X 7% B 28 ) 7 A B B IX

WP HAEE H A E R T 10 & 15TWh BB KRR S . IX R4 32 33,
E] e BARD Wi, B THAR W& D Z2HE, M5 0 AR R R R AR
I H AR AT B AR

)G, SHRBL KRR ST 2023 4 Fa P MK, WMIEE 200 &
300TWh 2 [] (IEA, 2023). K5 878 7 2019 FFZ 2022 4 3= FHh XCFIE 5K 1) 5
MR RO R, JREHYE 2023 AR E (2022 4N E 2023 4
3K AT T H . ERRBDAAN TR RIS 0L T, WK B A 2 08 11 Re 13k
—PIE AL AR, TAERR B AAR R SR RN IE O R, AR RR
SN R TEBEAS 2023 LR FFE K

S Cynthia Li, “Ff# B K EFHM, A EBHERIG 00 R 7, 24, 202341 H 19
H, ¥ . https://www.bloomberg.com/news/articles/2023-01-19/china-s-growth-forecasts-raised-

into-next-year-as country-reopens.
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B 5 EFBURRSR, FHFEREESHREN, 2023, Twh

Minimum

Expected
supply

Maximum

\
0 500 1000 1500 2000 2500 3000 3500 4000 4500

[ Brazil [ china [l EU27 | india [ Japan | Other

Il other Europe [l South Korea [l 2022 supply [l 2023 growth

KiF: Bruegel.

M. bR afarek b A el D 2

2022 4F, BRI TR 74 500TWh, BI 2019/21 7K1
12%(McWilliams and Zachmann, 2022b). FT KB RRSTF R T T 2%, 1
T EE TR R G TR T 15%.

BEEAR R ARSI 2 A 2RI 48 B Ja SR T W sk RAR TR R o AR GG Y
— i, B R A TR R AR S i, O )R v
ARE 2 FEBURERRAL. EXE, AR 7 & Fh R E ko> 75 R E
AT fidn ey DA s AN 7 10 7 sCSE ek 75 SR ARl H A

(—) #HY (K2

AN TEFEN KRR EEH T, B FREGEENEE, %
REABIKIm ., 5 “IEHAZ” M, 5 RZE e 0 EED 8 ocE S

S 2021 BT B AIARE H 75 R E R, A b 7 —AHE KPR EARIRS
TR IR, IR B[ K B R AR R 80%6. 1HREH], WRKRAE
i ETFEF R FIRR A, 2023 4 2 HZE 10 HRRAASFTE REIEIN 9%
(210TWh); TR R A5 & HFEP &R RA—FH, MR 6%
(150TWh) . JEIE IR TR RIX —KF, FTADTE S, BE®RP I
BERERFFEIAE KT, P18 EFEA RS RG> 20%, 7L Bk

SPR R — DR T X — 5
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SR RG> 7% FHEEZ S, ERTIEFEPEL T, X—HEIN 13%. R
BB W RN TR, R RIGI D 26% (FEARRZD B 15% ik
KD

BT MR AR, FEER ] DS — R VAT AL R AR R ek D 7 5K
SR BE R B PR AR ATBURT 5 29 BEVR I ZE SR ER M 17 1R RV R B U )X 4
BORIFAGREZD . 2022 4 10 A 11 H, — RHIEE E FK R ERR T K P
BIKPAR 30% 4, B AR RAUF LU Rk &

B S A P R AR ) A, K SRR O DA D SR IR TR S T SRR B IR . T
AR, 2021 FFA1TFAFE) 220 /1 G HIR R & 2R E TR 2022 G4 IT
TR Bltn, PRI ISAE 2022 R =AFEFREE K 121%. 2022 4,
1 [ PR R L IG K 53%. HRAE IR IR8, FRATMMTE, AR E K 1
2023 /D KR R ARS I 8 20TWh, BURIRSETE TR 0.5%.

(=) HITE]

RERZREAE IR, DLARTE 2022 SEEFAEH T REIERT, KOKER
IR, BRI LT RETTA RS 5 2021 AL, KHERD T
120 2 TWh, W0 BBA XL A B, 2022 4F 88T 17T AT 4 B L2 1 KRR .

ERMBPI R EE RF, WAOMBRIERZRE (7F 2023 4] FERR/PEIEF
[R7K J1 K BB AL T T[R4 K 1. “85H.777 (Weak Power) i 15 E % H
R R/ PEEE S K R FE R AR R AE 2022 SR /KPS 5. BATTE L TR B
HHRRINZTT R, B S0%HIBE TR A AR SRS RUE LT I81T 35% )1
T, DUAMERTEE AR, DA R 80%IRR B /K FE CHl PR BESF A KR = 50

WL E MR BETE 2023 4 2 H & 9 H IR E B HAA-FHKF, KA
A RBE N 43TWh, W0 B P HEF AR KR K = RANRE R, B TR
20TWh HIRIRS . 2, TE— AN HE A K R I 0 A4 R S 75 B oAb b 0
AMD 2% KRR 7 R

T RGN AR P2 52 48E,  HEA https://www.ehpa.org/market-data/. I == 54 v] I, -
https://portpc.pl/spektakularny-wzrost-sprzedazy-pomp-ciepla-w-polsce-w-pierwszychtrzech-
kwartalach-2022-r/, 75 [= Z45 7] W
https://www.waermepumpe.de/presse/news/details/waermepumpenabsatz-2022-wachstum-von-
53-prozent-gegenueber-dem-vorjahr/#content.

8 £ AR 1154 7000KWh
(https://twitter.com/janrosenow/status/1501541106739253249). 2021 £F (K] K35 & T3 7F 4k 45
ZIRHEILF] 290 T B
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B T IR EERIER 2 AL, MUK A AR AR E VR oG B, 2022 4, KR
BEIN T A AR AR BRI AR . 1K SRR AREAE 2023 FEFHRAET B

(=) Tk

TAEAMEBER I RR AP B &7 e RIRTE AN —MER, 2t
TREFFHAL P s Bt — M REIR——IRBE ™ A . Tl AR/ K
X f 28 TR IS R T Tl A 75 B g 3 B AR R B AU 4k 877, 51
H RIS B R L) A kAR .

Bl 6 & H bl s

2022 === Average 2019-2021

Belgium Netherlands Spain

130
125 [t
120 —

p
115 .vw*‘
110 g
Ll Y
105 ﬂjﬁ
100
95 \V/
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85
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France Germany Italy
130

125
120
115
110

i e iioy B G nne
a5 _W 4\\ /
90

85

Feb Apr Jun Aug Oct Dec Feb Apr Jun Aug Oct Dec Feb Apr Jun Aug Oct Dec

KiH: Eurostat.
e 830, 100=2015 - FH{H

TR HE DY AN B KR R AR BRAT M AE T 74% ) TV R IR AR,
A B o L ) 26% (36 3), AR s AR FHA L NIV .
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R 3 WAKELT RN EBERRIERTT, L5tfets

% of
Sector Jobs manufacturing % of all jobs

% of industrial

. gas demand
jobs

Manufacture of
food products;
beverages
2,306,100 15.0 2.1 18
and tobacco

products

(C10-C12)

Manufacture

of chemicals 678,300 4.4 0.6 28
and chemical ’ ’ )

products (C20)

Manufacture
of other non-
S 546,200 3.6 0.5 15
metallic mineral
products (C23)
Manufacture
of basic metals 505,100 3.3 0.5 13
(C24)

Total of the four

4,035,700 26 4 74
sectors

KiH: Eurostat.
e RATIMNER B G it/ $¥E E NAMA 10 A64 E (% % THS PER) £l 2020 4
NRG_D_INDQ_N i gm¥idis. Hak AEE. yhE. ZRF. LRI ffr 2=, Bh s
SISV E /T

SR, FEVFZIEOLT, BIMEAERKEEE TN, Mt AE (B 7D, XL
ANATRER R o A2 AT DA R SR AARE AR . Bl dn, 4P 7] DUR iR
BRACkIn. EPrgelRE (IEA) fiiih, £ 2022 4 TR Kk,
21— OESLIUR R 4 (IEA, 2023). @& el 1 BEIR AR 112 2 1
o PRI WA TER ], %A E A R AR S N R, XA

M AT LTI B AR A ERMEEE R v B AOMERE I B, [
I, RN T S % B8 B r) gk 1 RAR R SR R ™ i, BUARIE A R RS 7R
3K, [AIE O B Ji5 S0 B = B DB B9 2B P2 Bt . Mertens and Miiller (2022) &3,
T SR g O B i R AR A R P AN R B AR P i, Tl AT PAjsb 26%1)
RIRAF R, A R 3% 024454, BASF 7236 HE I T e hnz i
BECT, SRS T T AERRINAE = AGAES . bR B, AT L AE A 3 [ N A e =
EHEOL N AT LA XA 7 RGN (Clemens et al, 2022).

9% L Jonathan Lopez, ‘BASF’s Antwerp, US ammonia output could offset potential shutdown in
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B 7 $&ER 1R BORK A 27 B AR 3 ™

2022 === Average 2019-2021

Industrial average Chemicals Non-metallic mineral products

120 =
115

M'

1;2 £ \ Ao L \\/
100 \ / '%_aé.
\"4

95

90

85
Feb Apr Jun Aug Oct Dec Feb Apr Jun Aug Oct Dec Feb Apr Jun Aug Oct Dec

120 Basic metals Paper and products Food products

115

110

105

U e B e e e ey |
100 IMD

95 p
N * rf‘-.—‘
A4

B85

Feb Apr Jun Aug Oct Dec Feb Apr Jun Aug Oct Dec Feb Apr Jun Aug Oct Dec

KiH: Eurostat.
e FE%L 100=2015 P HMH

AR, fliE T IEZ S s s R AR AT K, A2k Tolk ™ H Bk
S A B . DU 2 =R E AR R R, MATE LR 1T R IH %,
AR A R s m o,

Tiv ATRAMEERAH A2 A E kR

SRR A EER B IREIEAT. P E IR R, LR BRI
AR SR ST I P 8 T AR 8 7 T tH B AR TR R o, XSS R R R K2 1 BR
PNRAR AL TP SR, REN A A mldE, (B4t 20
Fe DX TA) i =200 o RRPIAE, BRI AR AL 7 P 4 b T N 22 R34
RETEARRMAEE G, JoiETRANAT fE & AL AT AT JEA 2 Jr it XU
IR IR B R B A I R W AT 2. DA RAIMER T — RV e i

Germany —bank,” ICIS, 2022 £ 6 H 18 H. MiEA:
https://www.icis.com/explore/resources/news/2022/06/28/10779322/basf-s-antwerp-us-
ammoniaoutput-could-offset-potential-shutdown-in-germany-bank/.

103 i, Reuters, ‘German manufacturing companies reaching gas savings limit - Ifo” , 2022 4F
11 A 22 H, MikA:  https://www.reuters.com/business/energy/german-manufacturing-

companies-reaching-gas-savings-limit-ifo-2022-11-22/.
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TS, A% HR AU R N ) 3R 22 e v 1) B B R AR AU A A R B
(FSRU) HIHFihiasr. Hik, #E0RBS—F BRI KRR —— 2115 2
TRBE . BRI B B2 A RS KRG R R, DLRBURE B 258
5y W A FH R (A R R i) 8 B T RS — 8 S R S H AR . 2021
E, MEER S|P ST T RKPAH, HEEKE 2030 £, ARFEEEA 100
bem/4:, (ACER, 2022) . HHAREIAAERZZ R HTRABIF KK
I R TR e e R R A TR, Rk I AR BT K L 7 i S A T 4 K S A R AR,
AR TR BRI A B P . ATART A [ B0 20 25 8 KRR RS H bR, FRAE 2049
FZHIZET

BATIE SR, TR A KR i fhes &y, RREH L AE 2023
10 H gk sk R ok . FEIET RAKMTT, B kG R 14% % 20%,
HABHBGR TR B gzt g, 240, BREMAREEL 15%0 7R
MUk HFR M 3 HZEKZE 2023 4 10 A . BbAk, SigkaRs% 7 sEa s v i 75 SR i
W ARV B RAR. TR AR RRR I DU E . HERR AL AR IR AR
AT AR, DAk TR SRk (1 A, T — AR AH R T R AR . L
N4 ST R B AL TG B, IR ART MRS E B, DR 7R R AT BEA
5 I8 BEAR R BRI L 15 2 Re R

AR PeAMURE Ak 220 il B ok Jm 5, A IROOR S B U . I I
Bk, BEEAMERTE RERARLE T g AL R e — I AR . RIS —
DX B[] P i 9 2l 2 B A T 6 R 1) R AR SRR (S I A At Y 2 B R AR
kg S e % BIBUR R DA — S 77 SOZ 0 HUH AN, 0 I b B 2 T )
AR, M

FE— NIRRT, 55— PR 0T N 2022 4 1) 8L 2 figs A7 il B2 5
BRI EAG RN T HIHI k. XA E LR i, 75 0 PRy i
I TR [ 50T e Mk LA 51 R AR SAE AT - Ik R R RETRCT G BCE T SE RAR A,
HR & EHE KRBT 15%METE X5 (A3t 135 {237 J5K) , X EIE BT

LIRS, 2022 £ 12 ISR AR ERRATREE RBUAE X, MARZ G E L.
FEFE K 180 BRTT/MWh [ EFRKF, N b T BB RIR S 35 BRIT/TWh (YRR
1%, B ST BAL U AR SRR AR S RE TGN, BRAS K AT RER I
R, PUOYBEERS LRI ERZmR 2 NBAR I . RIS R AF 1k,
DB A Sy T B i DAIR T S A% B e H S T R A2 ) 75 IR i 4 45 2136 A2 1 BT A
TV . [ Se N9 is IR AT BE LA s Sh AR AT, oK S 5 3 7T e 2 il IR A
X — &5
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A —212, T R SUEAFE LR T REAE 2022/23 M4 ZR45 ]I AHXT 78 A2
ZF 6 Al e A5 5T 2023 EE BENEAF I RIR MR K34 Gt 50%)

—ANAE SR I I 2 ] A R R S A S TR AN R A R A AR . RARR A
BK T B 3 a0 4 AR AN I8 2y T T A I R AR BB e e T, 4 B sl A
XL R AR 3 B KA R

B, R T BR R R TR o 1 2 R AR SO AT T AT, (HBRER R
THATS A XS SR R Z W RAR S PE R SE R . A, M2 ok 1 S Ik B g %
SN HRFIE H I Z S E R e U U RCR 5, 75A AT Re il B ik
P50 3G et — S8 8 K B RN LR, DA EEBUE BRI AL . Ik 2 KRG ]
TRAEAE, DIMEREIR 2 . REVRERBR AL A WA 1. A AT LABIk 75 >R, B8] BA )
RTHE BN GEIR . X P AT S Azom, (HAEVRE LR AT, RE &
I RIS N R, (KB B RARSOE AR 5K, T HLAR 0 vT g 2 v igt 4k,
XHR T HSH AR, @iddi® (Nord Stream) EEALN KA (%, T
2022 £ 9 ABBIWIN) MW L/REE QR EWATRERYE) LEAR 1T, B
Al EE I 5 v 2 B AN H R IR R BRI, Wi R L St & BUR
TR, nflEeEE R, DAMARIX— R, R 2 i AR 1) & Fh 2850 o

AR 4K “Preparing for the Next Winter: Europe’ s Gas Outlook for 2023”7 . A< 3C4E
# Ben McWilliams s& Bruegel #JJ#iin], Simone Tagliapietra #1 Georg Zachmann & Bruegel
[ 2 98 2, Thierry Deschuyteneer s&— 4 M7 i . ASCF 2023 & 2 HIEARKRTE
Bruegel Policy Contribution % 4. e b Ab AT DAy a] R SCREE: .

123 DI, https://energy.ec.europa.eu/topics/energy-security/eu-energy-platform_en.
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https://www.nber.org/papers/w29795

WE. gk 5iEl

Thomas Graeber, Christopher Roth, Florian Zimmermann/sC FUAF 28/%% %

FiE: AMIF TR T EZHALBA, e AETRTGZE, AEEERGEIRIN
fo, EABER NS EAMNTEAA EROG AR LA LLA R EZLFLOHATHAA
o ALINA, AT XTRAFRERAFEGEGXERR, FFXET, AR
TAkkey it 5 &, KFREHHAMNLE, BLEBRGKF REHIEAF L6915 Lo
it T :

MAAEAE L (Nowakowski F1 Oswald, 2020) FI#£E (Alesina et al. 2018;
Grigorieff et al. 2017) T 2|HIL 9% (Fetzer et al. 2020) , BRI LL(5 A Y
PAFHAGE Tz, NI VF 2 FH AR BRI R L . F5 R AR R S
TSR A AT 2 AR 55 B HrARA /& (Haaland etal. 2022) . &
A SCHER 3 EE L U R ME R iR (Benjamin, 2019) . BHALHEFELAD B
(Kahan, 2013; Kunda, 1990; Bénabou A1 Tirole, 2002; Epley #1 Gilovich,
2016) SRR — i L

BAHERIER — S5 H (Graeber etal. 2022) #2H T AR A, L&
SR T MEHERE S EE R ER R (Andre et al. 2021) . G0 5 R K HCEE R
TARES, M AR i WA M TSR, WFEERELEN
(i I B, AT E K J0 P B 5 U Hh 2 e 15 72

WESST

N T SRR A G B S S R, AT T R SL RS . S
1) G Bt LU A e o N 458 T 0 ) B IS A 2 52 i F — B IR ) J5 IR &g, DA
BRACIZHIFEN o SR50 2 5 8 & A I B 7 — E ME T . 2 5F TS
20 I Bl AL B 1) — SR PR IR R R RIS R Y AR IR . 7E SR H IR 2 /T, 5
H5FH SRR UG EdE . SFER A E SN EIREE . AT E0E
MESAZAN B S R E . 2T, SEHEEE RS, ERtT
BRWVRHEREEEE. BNMZSE5FFR 7T =MAERK~ R 5R, £iXty
sof, AT DA A B — A . MG R R — AR A S B L. i
BIRBAET, LIS E5FIMEN KRG HRES, — oo IlaE B s 15
H, ——RE5 . XA PRER M AN G0 v Eds 40 SRHE & 1 sz e
SE N N e

W2 KBS EE

TATER AT T SIS T 984 452 E R . Bl 1 a4 TEEmm £ %
S5 . 5B [ A S R T I AT 1R N 5 0 S ) TR AR AL . iz B2
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T AT AR RS SRR E SR . B RR, MG TS
SR T ERIE. PSR g B RS S SLENR R T2 20
B, TSR REEL Y 18 N 70 sie SR, AL — RIIER Ja R AF .
BIRBCEA R F & A HE RS, 249 12 DA 70 s (BT BME SR b
B4 5 ANED . AR, BATES T — etk 2 AR 1S AR T T B
WA BIRGETHEEERHE S R R I g, (S SR R A

i B2 K, FRATESE 1 X P sh 245 SR A SO L ST s E R AR

B 1 PfEERmE: R S5ER

20 i\\
\\
— S~ \\\
e <.
73} iy LS
R o
HE N —~——
T R R
[ ~ Bt
g 8. ~. 4
7 ~
= B0 P
- 10 e
2 E i
b3 51 ~
2 E TR
c & ™ e
3 §
=
0
) |
Immediate 1-day delay
I - —- Story ——@—- Statistic |

VE: RS SHEE (UE SO |, B RS SR EIRENE B R S 5] R IE
RAEIER — R G5 %

A A EMEEANTE?

N ARSI, MR NE SRS 1 B A W,
BAT—ANTET B T HEZETT UG, A 22 5 37 7R X6 17 A2 R 4 2R A I A
HHATHE S AL AR | (Bordalo et al. 2021, 2023)

W N G R S 2 56 DLCAZ I TR AR T A FLERE . B2 72 A B fid %
(1o [RMZ [ SSHE R 2 AR AVRI Tt o CAZ AR R Z R A AL R =, RO AR R
(o Rtk K. KT BinE BMIEEREEBE, MaBlssrEz, B
ek B AR E B2 T B ARE BRI RN .

TATHIB RS AT DGR RN A A W T Gy W id A, 100 40 v Hiods 43 43 50 Pl st
S MRAERATRR, MFEZFrbhaiic s, RS b FE RASEE B ME
EAIAFRTAEE bRz, FrbAEE 2 2T .

TAAE SEBG H AR T AR AL O TR . DA R IRAAS B — L 240
Je, WEHEERMEHMATSRIMER, A SEAIE SR EIZE . X —4580] L
MR E gt BE KIS & . — BB SIS R 3% it 8dEt, &
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MBI R xR =, S 5EEMBVEZ MU SRFER, SHIRE
T TGt BRI

BURE X

FATHIBIF T 45 X B P 458 A0 R ARBEARRIE S I 2 2 B2 (A 7
RARBARAA R F AN GE T Heds, o B2 %A A3 R R AL = =2
Bln, £ 2020 SERE GGEEAE T, ALEEAIGE 70Tl 028 SR A ik
£

FATPRT T LS RIEXT R FEE . T E N GRS W] 5 52 AR kAT 1438
ARARE . AN ST 5, A IR KR @ geiH 5 B AR . filin,
TR G RN, SRS P 2R G vh Bds — SUHA SR 2 B T 2R
Al JATTBIBIE FUIL 350 1 I 8] B BB . A% A A5 JE A I (A3 32 AR U
(=] 01 1 P o 7 S S O 1= = ey SN N G111 N & S SR S

KR A% Ky “Stories, Statistics, and Memory ” . A/ # Thomas Graeber. Christopher
Roth Al Florian Zimmermann. AT 2023 4£ 2 A )+ VoxEU. Hdi Ak n] PLij i) J7 3¢
.
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https://www.bruegel.org/blog-post/volatile-energy-markets-expose-fragility-europes-capital-market-infrastructure
https://www.bruegel.org/blog-post/volatile-energy-markets-expose-fragility-europes-capital-market-infrastructure

KBEHZ&H SR

Olivier Blanchard/X f& &4%/% 1%

FiE: 5% K Olivier Blanchard Ak A KEAIZ 2 X H 2 R HAIBTRKRZFF r—g AFKEK
BT fAE, RGBS, BFFRERBTFEATETEEERERRE, %HiFwT:

—. KSR T H?

TANNIEREG LR NS IEEIKA S RFEE, ERAE IR RS T %

LR EF IR « W% (Alvin Hansen) 7E 1938 4R35 H AR IAIF X — 1
= BETRMERANTRIKCPFEARKIZER, 75 EARR IR 2 Rk 4k 2 75 SR IS
P AE T — X —F R 2D BT KR, ZFIRASTULH N AR A AR
MG (BADEZEMATF e 2, Bl: r<g, \KTAFHEKRKZEFE,
2013 4, F71eHr « BEBRHr (Lawrence H. Summers) E AR IELHHK IEALTK 3
fEAPRAS, XEIR 1T 2%,

LINEER Y, REBATHREL T ZXMIRES. B 1980 FAR LR HIHSLPR
ME (RIZE O KR 5 R %) Fab TR, @R TG, ke Bl N
Tl B, BEERIr AR (BRI V2 N BRER TREMIMRE G IEARS .
WRTF R EN M BECE R, KA B4t 7T Bk g5, &ik
O 2 R B T Bt okt (MIT Press)  H AR

SR, FESBIAEIKE ST, KP4 GRAR TR BOEcE) P& —
ikt . AEE AU, XAPA RS —ARAEMLLS, HeEcadn T,
N CEKAE T WRIEXMU A, IAAERRIZE SR, MAZMKE, I
B B BRAT TR 12— AP IR R e > I ST 2% . st b, BEERITAN,
fERIE R REZF el B, A “BATA 2R BRI,

MIE B ZMMA T X FEAR RN, FONIAE E T K= B, 32
HX —ANFE S WA 3R, (R AUX R, FEHWT.
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Table A2: Variables for the panel local projection models (quarterly data)

Variable

Real GDP in local currency, seasonally
adjusted

Real private consumption expenditure,
seasonally adjusted

Real gross fixed capital formation, seasonally
adjusted

Real exports, seasonally adjusted

Headline consumer price index, seasonally
adjusted

Real effective exchange rate based on 120
trading partners deflated using consumer
inflation, not seasonally adjusted

Portfolio (and other) investment liabilities to
GDP

Stock market index

10-year local-currency government bond yield
(or nearest maturity)
3-month interest rate (or nearest equivalent)

EMBI+ spread
Primary balance (general government or
central government) to GDP

Revenue (general government or central
government) to GDP

Expenditure (general government or central
government) to GDP

Gross debt (general government or central
government) to GDP

Foreign-currency government debt as a ratio
to total debt

Short-term (less than one year maturity) debt
as a ratio to total debt

Debt held by external creditors as a ratio to
total debt
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Transformation
Log first difference

Log first difference
Log first difference

Log first difference
Log first difference

Log first difference

NA

Log first difference
First difference

First difference

First difference
NA

NA
NA

First difference

NA

NA

NA

Source
Haver Analytics

Haver Analytics
Haver Analytics

Haver Analytics

Haver Analytics

Darvas
Analytics

(2021);

Haver

International  Monetary

Fund
Haver Analytics

Haver Analytics
Haver Analytics

J.P. Morgan
Haver Analytics

Haver Analytics
Haver Analytics

Haver
Quarterly Public
Debt Database,
Bank
Quarterly Public
Debt Database,
Bank
Quarterly Public
Debt Database,
Bank
Quarterly Public
Debt Database,
Bank

Analytics;

Sector
World

Sector
World

Sector
World

Sector
World



Table A3: Samples by dependent variable in panel local projection model

Dependent variable Total Number of Sample* Control variables
observations economies
Long-term yields 931 24  2000Q2- GDP, CPI, Portfolio inflows,
2019Q4 Debt, REER, policy interest
rate.
Short-term yields 768 19 1997Q4- GDP, CP], Portfolio inflows,
2019Q4 Debt, REER, policy interest
rate.
EMBI+ spread 1257 32 1999Q4- GDP, CPI, Portfolio inflows,
2019Q4 Debt, REER, policy interest
rate.
Consumer price 1538 36 1997Q2- GDP, Portfolio inflows, Debt,
inflation 2019Q4 REER, policy interest rate
GDP 1542 36 1997Q2- CPI, Portfolio inflows, Debt,
2019Q4 REER, policy interest rate
Real gross fixed 1165 24 1997Q2- CPI, Portfolio inflows, Debt,
capital formation 2019Q4 REER, policy interest rate
Real private 1119 23 1997Q2- CPI, Portfolio inflows, Debt,
consumption 2019Q4 REER, policy interest rate
Real Exports 975 22 1997Q2- CPI, Portfolio inflows, Debt,
2019Q4 REER, policy interest rate
Capital flows 1547 36 1997Q2- GDP, CPI, Debt, REER, policy
2019Q4 interest rate.
Real exchange rate 1200 21 1996Q3- GDP, CPI, Debt, Portfolio
2019Q4 inflows, policy interest rate
Equity prices 1744 35 1994Q1- GDP, CPI, Debt, REER,
2019Q4 Portfolio inflows, policy
interest rate
Government debt 975 25 2000Q3- GDP, CPI, REER, Portfolio
2019Q4 inflows, policy interest rate
Debt share held by 712 27  2001Ql1- GDP, CPL, REER, Portfolio
external creditors 2019Q4 inflows, EMBI
Foreign-currency 620 20 1999Q3- GDP, CPI, REER, Portfolio
share to total debt 2019Q4 inflows, bond yield
Short-term share of 609 20 1999Q3- GDP, CPI, REER, Portfolio
total debt 2019Q4 inflows, bond yield
Primary balance 878 21 1999Q3- GDP, CPL, REER, Portfolio
2019Q4 inflows, bond yield
Expenditure 959 22 1999Q2- GDP, CPL, REER, Portfolio
2019Q4 inflows, bond yield
Revenue 959 23 1999Q3- GDP, CPI, REER, Portfolio

2019Q4 inflows, bond yield
*Sample excludes 2008Q4-2009Q4. CPI = consumer price index; EMBI = emerging market bond index; REER = real effective
exchange rate.
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Table A6: Crisis probability: Panel probit model with random effects

Explanatory Banking Currency

variables Debt crisis s oclals Any crisis
Inflation shock 0.052 -0.545 0.249 -0.252
[1.181] [0.351] [0.537] [0.472]
Reaction shock 0.355 0.568 2.095*** 1.436***
[1.377] [0.459] [0.612] [0.534]
Real shock -1.095%* -0.076 0.457** -0.117
[0.489] [0.138] [0.215] [0.174]
GDP growth (t-1) -0.104** -0.020 -0.068*** -0.031
[0.048] [0.014] [0.023] [0.021]
Short-term debt (t-1) -0.007 0.002 0.009 -0.008
[0.023] [0.006] [0.009] [0.009]
Debt service (t-1) -0.002 0.007** 0.001 0.000
[0.013] [0.003] [0.005] [0.005]
Reserves cover (t-1) -0.332** -0.0358* -0.076* -0.033
[0.150] [0.021] [0.039] [0.026]
Change in government debt (t-1) 0.004 0.022** 0.005
[0.011] [0.009] [0.007]
Change in private debt (t-1) 0.030** 0.009 0.041**
[0.014] [0.023] [0.018]
Change in government debt (t-1) 0.003* -0.000
x Change in private debt (t-1) [0.002] [0.001]
Concessional debt (t-1) -0.055%* -0.008**
[0.028] [0.004]
Funding ratio (t-1) 0.002** 0.001
[0.001] [0.001]
Currency overvaluation (t-1) 0.000 0.075%**
[0.000] [0.0119]
Currency mismatch (t-1) -0.000 -0.000
[0.000] [0.000]
FDI (t-1) -0.001 -0.013
[0.016] [0.016]
Constant -1.710%* -2.119%** -1.764%** -1.503%**
[0.746] [0.158] [0.295] [0.290]
No. of observations 1,634 2,085 1,325 1,271
No. of countries 103 92 88 88

Estimated on annual data 1985-2018 excluding 2009. Standard errors in brackets.
*** p<0.01, ** p<0.05, * p<0.1
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Table A7: Crisis probability: Panel logit model with fixed effects

Explanatory Banking Currency

S Debt crisis T ikl Any crisis
Inflation shock 2.670 -1.094 1.054 -0.178
[3.595] [0.785] [1.424] [1.060]
Reaction shock 0.642 1.180 4.877*** 3:197%%»
[3.464] [1.041] [1.619] [1.218]
Real shock -2.879%* -0.104 1.296** -0.233
[1.299] [0.318] [0.571] [0.387]
GDP growth (t-1) -0.334** -0.0260 -0.277%** -0.114**
[0.167] [0.033] [0.082] [0.055]
Short-term debt (t-1) 0.078 -0.007 0.055 -0.013
[0.086] [0.020] [0.037] [0.028]
Debt service (t-1) -0.044 0.015 -0.033 -0.002
[0.037] [0.010] [0.022] [0.015]
Reserves cover (t-1) -1.402* -0.069 -0.213* -0.123
[0.754] [0.077] [0.130] [0.096]
Change in government debt (t-1) 0.031 0.051 0.007
[0.031] [0.034] [0.014]
Change in private debt (t-1) 0.059* -0.003 0.111%*
[0.030] [0.064] [0.047]
Change in government debt (t-1) 0.008 -0.003
x Change in private debt (t-1) [0.005] [0.003]
Concessional debt (t-1) 0.054 -0.021
[0.154] [0.025]
Funding ratio (t-1) 0.003 0.015**
[0.003] [0.007]
Currency overvaluation (t-1) 0.133%¢= 0.089***
[0.031] [0.022]
Currency mismatch (t-1) -0.002 -0.000
[0.001] [0.001]
FDI (t-1) -0.019 0.009
[0.047] [0.031]
No. of observations 123 1,229 490 555
No. of countries 8 49 30 37

Estimated on annual data 1985-2018 excluding 2009. Standard errors in brackets.
*** p<0.01, ** p<0.05, * p<0.1

354

3.1 RE AR KR

R AL R THT S B b i) VAR AR S 8 . %Rid ke
N T AERUNVEC IR o A R R e . BRI, AIHT 1982 4 2 H & 2022
F 9 ARH EEdREIAT M. AEAS 2 FHH 10 FH15eE E AR (&
1A) o BT3RS H O R A R bk, 10 SR R R AR T 25 40 4 Y]
R, - E o R LR RO RN TR R A BERINAS R bREE R 500 £i6
TR, JREE P E FHON AR . M 2003 FEEE, SR 5 R
ERE il

60



Table Al: Variables for sign-restricted VAR (monthly data)

Variable Transformation Source

2-Year treasury note yield at constant First difference Haver Analytics
maturity

10-Year treasury bond yield at constant First difference Haver Analytics
maturity

Standard & Poor's 500 Composite Index Log first difference  Haver Analytics
5-Year inflation expectations (Jan 1982-Dec  First difference Haubrich, Pennacchi,
2002) and Ritchken (2012)
5-Year breakeven inflation rate (5-year First difference Federal Reserve Bank
nominal Treasury yield less the 5-Year of St. Louis

TIPS—inflation-protected—yield)

Figure 1: Interest rates in the United States

A. Government bond yields B. Forecast error variance decomposition of 2-
year bond yields, 1982-2022
Yield Percent
14 100 = Reaction shocks
~10-year bond 90 = Real shocks
12 2.year bond 80 « Inflation shocks
70
60 |
50 =
40
30
20
10
0
1-month 10-months 20-months
ahead ahead ahead

Sources: Federal Reserve Bank of St Louis; World Bank.

A. Last observation is September 2022.

B. Based on a sign-restricted Bayesian VAR model with stochastic volatility. The real shock is identified as one that raises
both 2-year and 10-year interest rates, inflation expectations and equity prices. The inflation shock raises interest rates and
inflation expectations but lowers equity prices. The reaction shock raises interest rates but lowers inflation expectations and
equity prices. See section 2.1 for more details.
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Figure Al: Financial data

A. 10-year government bond yields B. 3-month interest rates
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Source: Haver Analytics

Note: Shaded area reflects Federal Reserve hiking cycles.

A. Sample includes a maximum of 25 countries from 1995Q3 to 2021Q4.

B. Sample includes a maximum of 19 countries from 2000Q1 to 2021Q4.

C. Sample includes a maximum of 74 countries from 1994Q1 to 2021Q4. EMBI = emerging market bond index.
D. Year-on-year. Sample includes a maximum of 133 countries from 1993Q2 to 2021Q3.

E. Year-on-year. Sample includes a maximum of 55 countries from 1990Q1 to 2021Q4.

F. Sample includes a maximum of 103 countries from 1990Q1 to 2021Q2.
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Figure A2: Fiscal data

A. Primary balance to GDP B. Expenditure to GDP
Percent —Median - Interquartile range Percent —Median - Interquartile range
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Source: Haver Analytics
Note: Shaded area reflects Federal Reserve hiking cycles.
A.B. Sample includes a maximum of 21 countries from 1990Q1 to 2021Q3.
C. Sample includes a maximum of 22 countries from 1990Q1 to 2021Q3.
D. Sample includes a maximum of 47 countries from 1990Q1 to 2021Q3.
Figure A3: Fiscal data
A. Government debt held by external creditors ~ B. Foreign-currency debt to total government debt
Percent —Median - Interquartile range Percent —Median - Interquartile range
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C. Short-term debt to total government debt
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Source: Haver Analytics

Note: Shaded area reflects Federal Reserve hiking cycles.

A. Sample includes a maximum of 25 countries from 2008Q1 to 2021Q2.
B. Sample includes a maximum of 20 countries from 2008Q1 to 2021Q2.
C. Sample includes a maximum of 43 countries from 2000Q1 to 2021Q2.
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Table A4: Emerging market and developing economies included in panel local projection models

Albania* Indonesia Paraguay*
Argentina* India Qatar
Bahrain* Jordan* Romania
Belarus* Kazakhstan Russia
Brazil* Sri Lanka* Saudi Arabia
Chile Morocco* Serbia*
China Mexico South Africa*
Colombia Macedonia* Thailand
Dominican Republic* Mongolia* Tiirkiye *
Ecuador* Malaysia Uganda*
Egypt* Nigeria* Ukraine*
Georgia* Peru Vietnam*
Croatia* Philippines

Hungary Poland

* Indicates countries that are non-investment grade based on average ratings in 2019Q4.
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Table AS: Variables for panel logit and probit models (annual data)

Variables
Crisis dummy

Definition
Sovereign debt, banking, or currency crisis

Source

Laeven and Valencia
(2020)

GDP growth  Annual percentage growth rate of GDP at market prices WDI
based on constant local currency
Short-term Share of short-term debt (with a maturity of 1 year or less) WDI
debt in external debt
Debt service Ratio of debt service on external debt to exports WDI
Reserve cover International reserves in months of imports IDS
Change in Percentage point change in public debt to GDP ratio WEO
government
debt
Change in Percentage point change in private debt to GDP ratio GDD
private debt
Concessional  Share of concessional debt in external debt IDS
debt
Funding ratio Ratio of credit provided to private sector to total deposits GFDD
Currency Percentage deviation of real effective exchange rate from Bruegel
overvaluation HP-filtered trend
Currency Ratio of foreign liabilities to foreign assets Lane and
mismatch Milesi-Ferretti (2021)
FDI Net inflows of foreign direct investment as a share of GNI ~ WDI
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Figure 2: Interest rate shocks

A. Real shocks B. Real shocks
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Sources: Bloomberg; Federal Reserve Bank of St Louis; Haubrich, Pennacchi, and Ritchken (2012); World Bank.

Notes: Figures reflect the year-on-year change in government bond yields. “Shocks” are 12-month moving averages of
monthly shocks identified by the sign-restricted VAR model. Shaded area reflects NBER-dated recessions.

D. “Inflation expectations” reflect 5-year breakeven inflation rate from January 2003 and the S-year inflation expectations
measure of Haubrich, Pennacchi, and Ritchken (2012) prior.

F. “Slope of the federal funds futures curve” reflects the 2-year ahead USD overnight index swap less the current effective
federal funds rate.
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Figure 3: Shock decomposition during key episodes of sharp U.S. interest rates movements

A. Taper tantrum B. COVID-19, war in Ukraine, and rising inflation
Percentage points Yield, change Percentage points Yield, change
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Sources: Federal Reserve Bank of St Louis; World Bank

Notes: Based on a sign-restricted Bayesian VAR model with stochastic volatility (see section 2.1 for more details). “Shocks™
reflect 3-month moving sum of identified monthly shocks. Yields are 3-month-on-3-month changes.
B. Last observation is September 2022.
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Figure 4: Impact of U.S. interest rate shocks on EMDE financial markets
A. Impact of 25 basis point shock on EMDE B. Impact of 25 basis point shock on EMDE

interest rates after one quarter financial variables after one quarter
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Source: World Bank

Notes: Panel local projection models with fixed effects and robust standard errors. See table A3 for details. Models estimated
over periods as long as 1997Q2-2019Q4; they exclude observations during global financial crisis (2008Q4-2009Q4) and the
COVID-19 pandemic. Bars reflect impact on first quarter (y,+1). Orange whiskers reflect 90 percent confidence intervals.
EMBI = emerging market bond index.

B. Positive “capital flows” values reflect an increase in net liabilities of portfolio and other investments as a percent of GDP
for EMDE:s. Positive “REER” values reflect an appreciation in the exchange rate. Figure excludes fixed exchange rate
cconomies. REER = real effective exchange rate.
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Figure 5: Impact of U.S. interest rate shocks on EMDE economic activity

A. Impact of 25 basis point shock on real GDP
growth and components after one quarter
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Source: World Bank

B. Impact of 25 basis point shock on consumer
price inflation after one quarter.

Percent
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Notes: Panel local projection model with fixed effects and robust standard errors. See table A3 for details. Models estimated
over periods as long as 1997Q2-2019Q4; they exclude observations during global financial crisis (2008Q4-2009Q4) and the
COVID-19 pandemic. GDP = Gross domestic product; GFCF = Gross fixed capital formation; Pvt Cons = Private
Consumption. Impact on first quarter (¥, ). Orange whiskers reflect 90 percent confidence intervals.

Figure 6: Impact of U.S. interest rate shocks on EMDE fiscal variables

A. Impact of 25 basis point shock on primary
balance over 8 quarters
Percent of GDP
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C. Impact of 25 basis point shock on the share of
government debt held by external creditors over

8 quarters
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E. Impact of 25 basis point shock on the share of

short-term government debt over 8 quarters
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B. Impact of 25 basis point shock on gross
government debt over 8 quarters

Percent of GDP
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D. Impact of 25 basis point shock on the share of
foreign-currency government debt over 8 quarters
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Notes: Panel local projection model with fixed effects and robust standard errors. See table A3 for details. Models estimated
over periods as long as 1997Q2-2019Q4; they exclude observations during global financial crisis (2008Q4-2009Q4) and the

COVID-19 pandemic.

A. “Expenditure” and “Revenue” reflect the mean response of each variable to the underlying shock. These responses come
from separate models and may not add up to the change in the primary balance.

B. Reported as cumulative multiplier (Ye4n — ¥e-1)-

69



431 &RWHRN. WE 4 PR, RS SEUEERE FAS EMDE
SRTTIAHMARARZAE IS, A4 10 F RS FAFIZE (EMBI+) FKIE -
Thy BARWBNE T LIS BRIC A thah, FHFIE BT, BREE R
RERXEFNAES T EARE. Kbz E, 10 FEkEE 3 ETF, SRR
BEA%, SEPRICRIZAE, MM TR A, BT HE—1, REBIESIT
EHARE,

M2 T, KERR LR AEEERE EMDE SRlThia i R
3, AFEERRZEKE TR BRI BN ik DL S pRil 2R THE
(Bl 4 . HFEHBUFG SRR B, AXEER S, FAfiFTmes
BR— AL, B2 RIB AT ARG e Rt BB R

4.3.2 BFNEBNRPL. 3 ER R phds (52 A R T S A & ——e A —4
% J5 EMDE M&5HiEsh FVE e # i m ik tg gt BB, Wil 5 Br
o (P ASKEHTY RE 8 NEFE) o MRS5S bR E N A P S E R R
KR FREA >, Fepl e B AR ANJH 2l (B 5A) o X HEESL
BriG shiEsE % EMDE 52 5 FIAR A Hh SO 2 — B0 . thabh, JdEpkrh S EE W
EMDE ¥ #& ks KR b7, Hgit L83, wsehrphdiBRK 7 E AN EMDE ¥
wEK (5B .

433 WMBURRL. SEBR JEAKFIR Bt 4s EMDE i 3k 1A BUR B A BT A,
W 6 Fin. (R AR S R G ZJE, EARTE T E
(FFRNBEREAR: B 6A) o RETERMNMTHHIEN T, SLbr GDP f AT
WG, HIXJLF e RBUR S TSR, BoA T RERE, 8K AN SN b
51 R HE O A AT AFPEICE 5 BOBURT HIIBCE o SEBR i 5 B A R A K
TEHE AN ¢, (HX B T BURF N B3N B 2 St 1isb o e, ARG BT
= s TR T BOBCR S BN %55 GDP 2t R R, R IX S A S PR v
HE R T REASE L (6B .

4.3.4 BURBRFZ IR 5T AL E—F, EMDE BUHfi % 1
J AN ] FR) 5 [ R R s (R e A E] (] 6C-6E) o THIGHEAK AN s B by, B
S M RO A T 284k, RIS IEARCE . KA S B ol 5 Ah B ik
BN e it 55 1) 2 35 92D, DAJCHR G 55 B e 28 3 G ok ik b i JL P A2
FEAN TSN, FMERS AR E KR BT 5 R AR R 2
NICRAE, AT s T4 mE S A i E .

MR, £ Lbrmhid, SMBEGANFEA FIBUM 55 & BUR 5t 55 2 A Lt
BlKE ETE, X5 ARG A — 8. AEAG T RS i R Y, A
555 MBS 2 R A SE R R4k, (B IBUR % GRHIR N —FEsCE ) M

70



BUOKIR TR X AR R T W BCY R AR E KB AR, DL K R EEI8D J 3
PR, IR MG R T N BB s X AT B3R W I 53 45 1) e s A AN ]
B

4.4 NEFEFMAER TSR EMDE Wigm. N E, AMTARexilh, HE
A FE RN A TR L, T8 A ME S 0 48 5 7R 0 5 [ 1 ) 26 (19 B R BE Ay 7L T
Xof TR LR A BRI SR b s, B NP, UGN, ST AR
— B, TR T R AR 20 EMDE %o 26 B s B SO . AR
VP BBIRIARAES 7R B35 A0 K AU S5 PR A B AR AT 4 2K

SRS, LT3R IEE 2R B 55 B R 22 o 4% 25 e AN 5 2 EMDE 1)
il KFMBEEREZmAEREER (B 7 o vJUEERNS, JEHRE
2% EMDE ff EMBI+E 7. 3 NAIGERM 10 FFU a2 J7 T 13K L% 4
EMDE Bk, IEWAMBIRARIIFE, FE—FiE T, ZrEEAA5%I %R
o

Figure 7: Impact of reaction shocks on EMDE financial and fiscal variables, by investment rate

rating
A. Impact of 25 basis point reaction shock on B. Impact of 1 percent reaction shock on EMDE
EMDE interest rates after one quarter short-term bond yields after one quarter
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Notes: Panel non-linear local projection model with fixed effects and robust standard errors. Dotted lines reflect 90 percent
confidence intervals. See table A3 for details. Models exclude observations during global financial crisis (2008Q4-2009Q4)
and the COVID-19 pandemic. EMBI = emerging market bond index; REER = real effective exchange rate.

A.B. Impact on first quarter (y,.,). Orange whiskers reflect 90 percent confidence intervals.

B. Positive values of capital flows reflect an increase in net liabilities of portfolio and other investments for EMDE. Positive
values of the real exchange rate reflect an appreciation in the exchange rate.

D. Reported as cumulative multiplier (Ygsp = Ye-1)-
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Figure 8: Crises in emerging market and developing economies

A. Frequency of crises B. Likelihood of financial crises in response to
reaction shock
Number Percent
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Source: Laeven and Valencia (2020); World Bank.

Notes: Based on results from panel logit model with random effects.

B. “0” indicates the probability of a crisis in a given year when there is no change in the underlying shock and all other
variables included in the regression are at their sample means. “+0.25%" and “+0.50%" indicate the crisis probabilities in the
case of 25 and 50 basis point increase in the 2-year US treasury yield driven by the underlying shock. Orange whiskers reflect
95 percent confidence intervals.
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Table 1: Crisis probability: Panel logit model with random effects

Explanatory Banking Currency

: Debt crisis o Z Any crisis
variables Crisis Crisis
Inflation shock -0.012 -1.159 0.344 -0.327
[2.502] [0.780] [1.131] [0.984]
Reaction shock 0.301 1.245 4.528%** 3.012%%*
[2.813] [1.030] [1.309] [1.113]
Real shock -2.386** -0.146 0.893** -0.164
[1.006] [0.316] [0.447] [0.367]
GDP growth (t-1) -0.214** -0.041 -0.140*** -0.0545
[0.093] [0.032] [0.047] [0.0436]
Short-term debt (t-1) -0.016 0.006 0.017 -0.016
[0.048] [0.014] [0.019] [0.018]
Debt service (t-1) -0.004 0.016** 0.001 0.001
[0.027] [0.007] [0.011] [0.010]
Reserves cover (t-1) -0.700** -0.087* -0.151* -0.064
[0.314] [0.052] [0.086] [0.057]
Change in government debt (t-1) 0.007 0.042%* 0.011
[0.021] [0.017] [0.014]
Change in private debt (t-1) 0.063** 0.011 0.083**
[0.030] [0.047] [0.036]
Change in government debt (t-1) 0.005* -0.001
x Change in private debt (t-1) [0.003] [0.002]
Concessional debt (t-1) -0.123** -0.017*
[0.061] [0.009]
Funding ratio (t-1) 0.003** 0.002
[0.001] [0.002]
Currency overvaluation (t-1) 0.000 0.147%**
[0.001] [0.026]
Currency mismatch (t-1) -0.001 -0.000
[0.001] [0.001]
FDI (t-1) 0.001 -0.019
[0.031] [0.030]
Constant -3.150** -3.962*** =3:321%%¢ -2.796***
[1.532] [0.362] [0.643] [0.625]
No. of observations 1,634 2,085 1,325 1,271
No. of countries 103 92 88 88

Estimated on annual data 1985-2018 excluding 2009. Standard errors in brackets. The coefficients on the real,
inflation and reaction shocks reflect percent not percentage point. For example, a 25-basis-point increase in the
2-year U.S. bond yield driven by a reaction shock raises the probability of a currency crisis by over 100
percent, from 2.4 percent to 6.2 percent.

*** p<0.01, ** p<0.05, * p<0.1
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Figure 8: Crises in emerging market and developing economies

A. Frequency of crises B. Likelihood of financial crises in response to
reaction shock
Number Percent
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Source: Laeven and Valencia (2020) World Bank.

Notes: Based on results from panel logit model with random effects.

B. “0” indicates the probability of a crisis in a given year when there is no change in the underlying shock and all other
variables included in the regression are at their sample means. “+0.25%" and “+0.50%" indicate the crisis probabilities in the
case of 25 and 50 basis point increase in the 2-year US treasury yield driven by the underlying shock. Orange whiskers reflect
95 percent confidence intervals.
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