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Changement Structurel, Mobilie et Politique
Economique

Xiaofel Ma
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(e s pour leseconomies akveloppees

Que ce soit pour des motifs exogenes ou endogenes, leseamies ceveloppees font facea de
nombreux nouveaux ce s tel que le changement structurel dgsecteur de l'agriculture vers
celui des services, ou encore le vieillissement de la popol® lorsque plus speci quement
on s'ineresse a la zone euro, on peut citer le manque d'agration et la faible mobilie
ne permettant alors pas de converger vers une zone moretioptimale. Enn, la crise
nancere de 2008 a conduita la crise en face de nouvelle piique, comme les politiques
moretaires non conventionnelles.

Le changement structurel

Le changement structurel fait parti des ptenonenes les pk remarquables pour la croissance
d'uneeconomie. Durant cetteetape de croissanceeconadque, les travailleurs se deplacent
d'abord de l'agriculture a l'industrie, et en suite de l'industrie aux services. Pendant les
cecennies qui suivent, on observe alors un ptenonene dedistribution de travailleurs entre
secteurs. La gurel tiee de Herrendorf et al. (2015 montre les sries temporelles des em-
plois et des valeurs ajouees sectoriels. La gure montreug la proportion agricole baisse
et la proportion du service augmente en fonction du PIB parete. La proportion manufac-
turere monte dans un premier temps et en suite baisse lorsg le PIB par téte continuea
crotre.

Le plenonene de changement structurel est devenu ecewrentral dans le cebateconomique,
avec l'icee que la redistribution des travailleurs etait ine cace. ? montre que les pays
pauvres ont des proportionselewes de travailleurs dan&griculture. Pour la pluspart des
pays en ceveloppement, les travailleurs se ceplacent dwesteur de I'agriculture vers celui
de l'industrie, rattrapant la croissance de la productivt par rapport aux pays ceveloppes.
Par la suite, la croissance gerere un ceplacement des tvailleurs du secteur de l'industrie

Avec tous mes remerciementsa mes encadrants de these - SephanAuray et Auelien Eyquem.
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Figure 1. Proportion d'emploi et de valeur ajouee par secta, Source: Herrendorf et al.
(2019

vers celui des services. La Figur2 montre que la croissance de la productivie sectorielle
est pluselewe dans les secteur de l'agriculture et deddustrie (soient 3-4% par an) et plus
faible dans le secteur des services (soit 2% par an). Ainsi,re&distribution des travailleurs
au cours du ceveloppement s'accompagne d'un ralentissembet méme d'une stagnation de
la croissance.

Le viellissement de la population

Le viellissement de la population est un pkenonene le plusnportant et remarquable dans
le monde moderne. Comme le syseme nedical s'aneliorea llongevie augmente dans la
plupart des pays du monde. D'apes I'ONU!, I'esgerance de vie moyenne mondialeetait de

I'Organisation des Nations Unies



o ) w w
L
5 (0 2;52?3 T 93+ |
L & A w0 *Zé%Jr o+ s 1
a *4, 4¥5* 0+* : '
O $to32 572 447 432 I+ -
m
* | .
f$ Il Il Il Il Il Il Il Il Il
! I"# $ $'# % %"# & &"# #
) T
g ( - 93+ H
Y @1c,50% B 1 T
- . ' N 75 B
o o ggg P 14__4 7/
X $+ ) 4 2-462 0+* ! i
N 4z 4
‘o ]
f$ Il Il Il Il Il Il Il Il Il
! I"# $ $'# % %"# & &"# #
)
o (F 1
L L i
% & 5 <5
o $r s 898 0+ I+ 083z +" 7+2 93+ o
-, | A15 522 4;&}421@2'462 @3+ ' ’]ﬂg |
f$ 032 Il Il Il Il Il Il Il Il Il
! I"# $ $'# % %"# & &"# #

*JJFOGDPIKQ,CRSHTQ+OHIQRUQ*BBCIBOHIQ20VRCQ:CRKFEHDNDH]I

Figure 2: Croissance de la productivie sectorelle dans leserents pays, Source: ?

52,5 anrees en 1960, et de 71,5 anrees en 2014. Dans lesasmpasxes, la proportion des
personnes agees (60 ans ou plus) a beaucoup augmene,aratment dans les pays ceveloppes
comme I'Europe et I'Anrerique du Nord (Figure 3).

Le viellissement de la population conduita se poser des @gi®ns sur la durabilie du
syseme de protection sociale, la structure industriellesur I'impact sur le marcte du travalil,
etc. Parmi les consequences potentielles, la durabiliglu syseme de protection sociale est
la plus urgente d'apes leseconomistes et les decideude politiqueeconomique.

Comme la curie sociale pour les personnesa la retratdepend largement de la contri-
bution de la population qui travaille, le vieillissement dda population pose la question sur
la durabilie du syseme de protection et le bien étre degersonnes ages. D'apes la pro-
jection de I'ONU (Figure 4), en 2015, le ratio entre la population en age de travaillet la
population ayant 65 ans ou plus est 7:1. En 2050, ce ratio demdra 3,5 : 1 dans le monde
entier, 2,4 : 1 en Anerique du Nord, et 1,9 : 1 en Europe.

Du coe du marche du travail, le vieillissement de la popuation peut conduirea une baisse
de population en age de travailler, ainsi qu'une baisse de fte de travail. Le vieillissement
de la population est aussi assocea une plus faible mol#lides travailleurs. En combinant
avec le prenonene de changement structurel, le vieillissnent de la population risque de
causer une augmentation du taux de chébmage. Autrement dite Ichangement eduit le



Figure 3. Pourcentage des personnes ayant 60 ans ou plus, SeuiVorld Population Ageing
2015, ONU

Figure 4: Ratio de cependance, Source: World Population Agay 2015, ONU

nombre d'emploi dans certains secteurs et conduita de noeNes opportunies dans les
secteursemergents. Comme la jeune gereration est plusexible et plus mobile par rapport
aux personnes plus agees, les plus jeunes ont tendancelleiaau travail dans les nouveaux
secteurs. De nombreux auteurs s'ineressenta l'importace de ces nouveaux entrants dans
la redistribution de travailleurs au sein des dierents seteurs. 2

2\oir, par exemple, dansKim and Topel (1995.









(2015, la faible mobilie des travailleurs en Europe est due a4 dierence de langues et
de cultures, au sysemes de protection sociale, mais sumtoaux dierents egulations des
marches du travail.

Figure 7: Proportion des immigrants intra-EU et intra-US (rhg, Source: Arpaia et al. (2019

L'autre ce en terme de mobilie des travailleurs concerre l'immigration. Avec le vieil-
lissement de la population, I'Europe et les autres pays deloppes pouvaient observer une
population en age de travaillera la baisse, et une faiblerimobilie des travailleurs due a
la faible proportion de jeunes travailleurs. Ainsi, ces paysnt besoin d'attirer les jeunes
travailleurs bien qualies des pays en ceveloppement, paexemple, la Chine, I'Inde, ou
I'Europe du centre-est. Cependant, la proportion des mignés internationaux est seulement
de 2,9% de la population mondiafe ce qui implique que leseconomies ceveloppees auront
des di cules a n de eduire le colt d'entee pour les im migrants internationaux.

La politiqueeconomique

La politique moretaire conventionnelle visea stabilisele taux d'in ation en suivant la egle
de Taylor. Avant la crise nancere en 2008, cet instrument jpulaire etait e cace pour
maintenir un taux d'in ation autour de 3%.

Cependant, la crise nancere en 2008 a remis en questior kacik de la politique moretaire
conventionnelle. Premerement, linstabilie du systtme nancier et le risque de defaut
des grande banques a eduit la corelation entre le taux dherét propoe par la banque
centrale et le spread de cedit. Ainsi, les banques centraledonnent plus de poids sur
la politique macroprudentielle qui demande aux banques pges de retenir une proportion
minimum du capital de risque bas (Basel Ill). Les banques ceales fontegalement attention

5Zimmermann (2004



a renforcer les bilans des banques privees en achetant dedifs risques des banques priwees.
Le deuxeme e tient au fait que pendant la grande ecessn de 2008, le taux d'in ation
etait proche de zro ou regatif. Dans ce s@nario, la patique moretaire qui suit la egle de
Taylor va suggerer un taux d'inerét regatif. Cependant, le taux ne peut pas &tre plus bas
gue &ro, car sinon les agents prives vont pekrer conerver leurs liquidies plutdt que de
faire des investissements (trappea liquidie). Facea es & s, la politique moretaire non
conventionnelle apparat comme une solution alternative

Dans la politique moretaire non-conventionnelle, les bajues centrales achetent des actifs
risqes des banques privees ou des entreprises, et augrnesn leurs bilans de facon mas-
sive (Figure 8). Le Quantivative Easing (QE) est un exemple de politique nretaire non-
conventionnelle. La banque centrale japonaise etait la pmerea appliquer le QE dans les
anrees 1990s en achetant les obligations gouvernemergaties banques privees. Fecerale
Anericaine a aussi appligee le QE pendant et apes la crisenancere de 2008. Banque
Centrale Europeenee a aussi adopt le QE pendant la criseeda dette souveraine.

En terme de politique scale, la devaluation scale devieh populaire dans la zone euro.
A cause de I'in exibilie du taux de change entre membres dé¢union moretaire, le canal
d'ajustement par la cepeciation de la monnaie nationaleest ferne. En méme temps, la
cevaluation scale - une augmentation des imp6ts sur la agssommation (la TVA, par exem-
ple) assocee avec une baisse du taux d'imp6t sur le revedu travail - devient une solution
potentielle. 1l y a des pays comme le Danemark (en 1987), I'Athagne (en 2007), et la
France (en 2012) qui ont cep appligte la politique qui deplace la charge dimposition du
revenua la consommation. Les e ets anticiges sont une base du colt de travail, ainsi qu'une
baisse du coat de production a n de faire baisser le prix ddsensechanges et d'aneliorer
la competitivie dans le commerce international, avec ds e ets positifs sur la production et
I'emploi.

Sujet de la tlhese

Dans ce doctorat, on s'ineressea l'importance des pheonenes de changement structurel
aujourd’'huia la mobilie des travailleurs et en na I'im pact des politiqueseconomiques mises
en place dans la zone euro apes la crise. Ces themes sonpontantes pour 'UEM faisant
facea des chocs asynetriques apes la crise nancerene2008. La politiqueeconomique aide
a eduire I'impact de la ecession, la divergence parmiés membres de 'UEM, et la relation
entre dette souveraine et crise bancaire. La mobilie degavailleurs pouvant permettre
d'absorber les e ets des chocs asynetriques dans l'unionometaire.

Pour epondre a ces questions, on utilise un mockle degilibre gereral. Les moctles
dequilibre gereral avec fondement micreeconomique onstituent une solutiona la critique
de Lucas pendant les anrees 1970s, qui dit qu'il est naif deyoir les e ets d'un choc en se
basant sur les donrees historiques.



Figure 8: Bilans des banques centrales pendant les period#s crise, Source:Joyce et al.
(2012

Les moctles dequilibre gereral permettent d'analyse les ineractions entre les consomma-
teurs, les entreprises, le secteur nancier, le gouvernemget la banque centrale, et ainsi
d'analyser les impacts des politiques economiques. Paremple, dans le cas de la crise
jumelle entre la dette souveraine et le secteur bancaireslmoctles dequilibre gereral per-
mettent de comprendre les e ets de la politique moretairews la consommation, le bien &tre
des nenages, l'investissement, le taux de chbmage, le @au de cedit, le taux d'inerét,



et le niveau de la dette souveraine. Les mockles dequilib gereral permettentegalement
d'analyser le canal de transmission de la politique moreit ou scale, et ses e ets gereraux
sur leconomie. Les mockles dequilibre gereral pesenes dans cette these reproduisent les
faits stylies que l'on trouve dans les donrees. Par exertg les mockles reproduisent cor-
rectement ries temporelles des cycleseconomiques $8 biens, les indicateurs nanciers
et scaux. Il explique aussi la corelation entre le taux decroissance, la dierence entre le
taux d'inerét des obligations gouvernementales et le tax propos par la banque centrale,
les préts interbancaires, et le taux d'inerét. Les modles constituent comme un laboratoire
pour les expgerimentations de politique economique. llsiswlent les s@narioseconomiques
avec les dierentes politiques morenaires non conventitelles et bugetaires pemettant alors
une comparaison avec les politiques alternatives. Les nebes permettent de quanti er les
e ets de la cevaluation scale dans un mecanisme avec deugays et entees endogenes dans
le commerce international.

Concernant le sujet de la mobilie des travailleurs, il y a éux possibilies de moctlisation.
La premere est d'impkementer la mobilie des travailleurs dans un mocele dequilibre gereral
avec plusieurs secteurs, comnieee and Wolpin (200§. A chaque periode, les travailleurs
peuvent choisir le secteur dans lequel ils veulent traval. Les travailleurs font leurs choix
en se basant sur le salaire sectoriel moins le co0t de mdhiliLa deuxeme possibilie est
d'adopter la theorie des choix discrets, dans laquelle légavailleurs ont des pekrences qui
suivent une certaine distribution de probabilie. Ce ne@anisme nous permet deviter les
solutions en coin et aet utiliee, par exemple, parArtuc et al. (2010 et Pilossoph(2014.
Dans cette these, on consicere egalement le mecanisme'appariement, qui nous permet
d'analyser les dynamiques dans les marctes du travail et diapital (voir Wasmer and Weil
(2009). Le mockle explique les co-mouvementsa long terme emrla croissance du secteur
des services et le pourcentage de population jeune qui estplas mobile dans le marche
du travail. Il explique la corelation regative entre la croissance du secteur des services
et le pourcentage de population d'‘age moyen. Le moctle peet de simuler le senario
contre-factuel dans lequel la croissance cemographiquegmente ou baisse de 1 point de
pourcentage, ainsi que les impacts de la mobilie des traMeurs et du capital dans une
union moretaire. Les esultats permettent en n de faire ces recommandations de politique
economique.

Il y a quatre chapitres dans cette tlese:

Dans le premier chapitre, nous analysons les ineractiorentre le marcle interbancaire et le
risque de defaut souverain dans un mocele dequilibre grerala deux pays, en focalisant sur
la transmission de la crise nancere ecente et la politqfue moretaire non conventionnelle.
Le role speci que du marcle interbancaire est pris en compte. Le marcte interbancaire est
tes important car il est au coeur du secteur nancier. Les gnamiques obseree sur ce
marche in uencent le montant du cedit dans leconomie donc l'investissement et le PIB. I
est aussi important en terme de politique moretaire, car Ebanques centrales impementent
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les operations d'open market a n d'in uencer le taux d'interét dans le marche interbancaire,
ce qui a ecte la courbe des taux. Nous ceveloppons un moddedeux pays avec fondements
microeconomiques du marche interbancaire et risque defdut souverain. Les deuxekments
s'ineragissent et conduisenta une boucle entre la detteles banques - le cedit, dans laquelle
le risque de defaut souverain a un e et important et restritif. Le moctle est calibe sur
la zone euro, et reproduit les faits principaux des cyclegenomiques sur les biens et les
indicateurs nanciers et scaux. Le mockle est utiliee a n d'estimer les e ets de la grande
ecession en 2008 et les e ets potentiels des dierentesglitiques non conventionnelles dans
les pays de 'UEM. Les politiques non conventionnelles ont sle ets non regligeables qui
eduisent la perte de bien étre provoqies par la grande opession. Parmi les politiques
moretaires non conventionnelles, les politiques ciblartes obligations gouvernementales et
les emprunts interbancaires sont plus e caces que les int@ntions de cedit standard.

Dans le deuxeme chapitre, les e ets de la cevaluation sale sur les indicateurs macreconomiques
et le bien &tre sont analyses en utilisant un moctlea dex pays en union moretaire ai les
varees de biens et le commerce sont endogenes. On moetrque le commerce endogene
ampli e les e ets de la cevaluation scale sur le commercenternational. Ceci constitue un
canal de transmission important pour eformes scales. Lavaluation scale non seulement
baisse le prix relatif des exportateurs domestiques, magalement conduita une augmen-
tation du nombre de varees des biens commerciali®es,ecqui contribue a I'augmentation
des exportations. Un e et contraire apparat pour les expaationsetrangeres (importations
donestiques) qui baisse le nombre des varees impores et renforce la baisse des impor-
tations. Les e ets de la cevaluation scale sur la producton, la consommation, les heures
de travail et le compte courant sont positifs. Cependant, laarge extensive constitue un
canal de transmission suppementaire. Le commerce endwog ampli e les e ets sur les ux
dechange. L'entee endogene augmente la ceation degarees des biens dans les deux pays,
ce qui ampli e les dynamiques positives de la production dastique, la consommation et
les heures de travail. Elle faitegalement passer la ep@e de la production etrangere de
regativea positive.

Dans le troiseme chapitre, I'impact du facteur cemogragique sur la croissance du secteur
des servicesa long terme est mis en exergue. Les travaillewt la production subissent une
redistribution vers le secteur des services dans la plupates pays ceveloppges. En méme
temps, la tendance au vieillissement de la population danssleconomies avanees attire
notre attention car cela peut a ecter la nature et la vitesselu changement structurel dans
leseconomies ceveloppees. Par ailleurs, le vieillisseent de la population peut conduirea une
baisse de I'o re de travail dans le secteur des services, s@galementa une augmentation de
la demande pour les services. De plus, le vieillissement dgbpulation peut aussi in uencer
les croissances des productivies sectorielles via uneisse des activies innovantes Dans
les pays des OCDE et lorsqu'on utilise les donrees sur lesxes d'emploi aux Etats Unis, on
trouve qu'il existe des corelations positives entre le pgcentage de population jeune et la

Svoir Aghion and Howitt (2009 et Aksoy et al. (2015
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croissance du secteur des services. On utilise alors un ®led gererations imbriguees avec
deux secteurs et trois gererations, et on montre que si legoissances des productivies sont
exogenes, les impacts du choc cemographique sont positifur le secteur des services. Les
e ets restent cependant faible: 1 point de pourcentage deyd sur la croissance de la jeune
population chaque anree augmente la proportion des empgodans le secteur des services de
2 points de pourcentage pendant les 60 derniers anrees).sGeets positifs proviennent de
I'o re de travail. Lorsque I'on consicere que la croissane est endogene, les e ets du choc
emographique sur le secteur des services avec croissagiegogene sont multiples par 4.

Dans le quatreme chapitre, onetudie les e ets de la mobik des travailleurs et de la mobilie
du capital dans une union moretaire. A cause du taux de chargxe, les pays touches par
des chocs regatifs ne peuvent pas s'ajuster via une cegtion de la monnaie nationale.
Ainsi, la mobilie des facteurs comme la mobilie des travdleurs et la mobilie du capital
constitue une solution potentielle an de stabiliser les eets des chocs asynetriques dans
une union moretaire. La mobilie des travailleurs eduit la pression du chdmage dans les
pays touctes par des chocs regatifs sur la demande, et pegtraux chdmeurs de trouver un
travail plus facilement dans les pays al le marche du travih est plus actif. La mobilie du
capital ou l'inegration nancere diversi e les choix d 'investissement et eduit ainsi le risque
de cefaut. On consicere un mocklea deux pays, permettahdetudier les e ets potentiels
de l'ireraction entre la mobilie des travailleurs et la mobilie du capital face a des chocs
asynetriques. On montre que la mobilie des travailleurseduit le taux de chdmage alors
gu'au contraire la mobilie du capital le fait augmenter. Cependant, les e ets de la mobilie
nancere sont secondaires. |l est ineressant de remanger que la mobilie des travailleurs
ou la mobilie du capital n'ont pas sysematiquement un e et positif sur la production. Le
mockle est calibe sur la zone euro permettant de simuleet e ets de la crise nancere de
2008. Les e ects contre-factuels montrent que la divergementre les pays n'est pas cause
par les chocs asynetriques sur la productivie, mais pluit par leurs associations avec une
augmentation du codt de la mobilie des travailleurs. Ceasultat contribue aussia expliquer
le puzzle de Shimer qui dit que la uctuation des taux de chbage gereee par le mocele
d'appariement est plus petite que ce que I'on observe dans ldonrees.
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Chapitre 1
Introduction

Version Frarcaise

[ s pour leseconomies ckvelopees

Que ce soit pour des motifs exogenes ou endogenes, leseconomiesveloppees font facea de
nombreux nouveaux e s tel que le changement structurel du sectar de Il'agriculture vers
celui des services, ou encore le vieillissement de la populatiolgrsque plus sgeci quement
on s'ineressea la zone euro, on peut citer le manque d'inegration et la faible mobilie ne
permettant alors pas de converger vers une zone moretaire optimale. Em, la crise nancere
de 2008 a conduita la crise en face de nouvelle politique, comme les fpiajues moretaires
non conventionnelles.

Le changement structurel

Le changement structurel fait parti des plenonenes les plus remaguables pour la croissance
d'une economie. Durant cette etape de croissance economique, lesravailleurs se deplacent
d'abord de l'agriculture a l'industrie, et en suite de l'indust rie aux services. Pendant les
cecennies qui suivent, on observe alors un ptenonene de redisibution de travailleurs entre
secteurs. La gure 1.1 tiee de Herrendorf et al. (2014) montre les sries temporelles des
emplois et des valeurs ajoutes sectoriels. La gure montre que lanpportion agricole baisse
et la proportion du service augmente en fonction de la croissance du PlBar téte. La
proportion manufacturere monte dans un premier temps et en suite kaisse lorsque le PIB
par téte continuea cro're.

Le plenonene de changement structurel est devenu ecent cental dans le debat
economique, avec l'icee que la redistribution des travailleurs etait ine cace. Duarte et
Restuccia (2009) montre que les pays pauvres ont des proportions elees de travailleurs
dans l'agriculture. Pour la pluspart des pays en developpement, és travailleurs se ceplacent
du secteur de l'agriculture vers celui de l'industrie, rattrapant la croissance de la produc-
tivie par rapport aux pays tevelopges. Par la suite, l'augmentati on continue de la croissance
cerere un ceplacement des travailleurs du secteur de l'industrie vers celui des services. La
Figure 1.2 montre que la croissance de la productivie sectorielle est plaelevee dans les
secteur de l'agriculture et de l'industrie (soient 3-4% par an) et pls faible dans le secteur des
services (soit 2% par an). Ainsi, la redistribution des travailleurs au cours du developpement
s'accompagne d'un ralentissement et méme d'une stagnation de la cra@iance.

Le viellissement de la population

Le viellissement de la population est un prenonene le plus imporant et remarquable dans
le monde moderne. Comme le syseme mnedical s'aneliore, la longak augemente dans la

1
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Figure 1.1: Proportion d'emploi et de valeur ajouee par secteur, Source: Herredorf et al.
(2014)
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plupart des pays du monde. D'apes I'ONU 1, 'esperance de vie moyenne mondiale etait de
52,5 anrees en 1960, et de 71,5 anrees en 2014. Dans les anrees pas®es, la rign des
personnes agees (60 ans ou plus) a beaucoup augemeng, notamment daes lpays ceveloppes
comme I'Europe et 'Anerique du Nord (Figure 1.3).

Le viellissement de la population conduita se poser des questionsus la durabilie du
syseme de protection sociale, la structure industrielle, su I'impact sur le marcke du travail,
etc. Parmi les conequences potentielles, la durabilie du sgeme de protection sociale est la
plus urgente d'apes leseconomistes et les decideurs de polique economique.

Comme la scurie sociale pour les personnesa la retraite cegend largement de la con-
tribution de la population qui travaille, le vieillissement de la population pose la question
sur la durabilie du syseme de protection et le bien étre des personnes ages. D'apes la
projection de 'ONU (Figure 1.4), en 2015, le ratio entre la population en age de travailler et
la population ayant 65 ans ou plus est 7:1. En 2050, ce ratio deviendra 3,5 : 1 dafssmonde
entier, 2,4 : 1 en Anerique du Nord, et 1,9 : 1 en Europe.

Du coe du marcte du travail, le vieillissement de la population peut conduire une baisse

!I'Organisation des Nations Unies



Figure 1.2: Croissance de la productivie sectorelle dans les dierents pays, Source: Duarte
and Restuccia (2009)
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Figure 1.3: Pourcentage des personnes ayant 60 ans ou plus, Source: World Population
Ageing 2015, ONU

de population en age de travailler, ainsi qu'une baisse de I'o re de tavail. Le vieillissement de
la population est aussi assocea une plus faible mobilie des travailleurs. En combinant avec le
prenomene de changement structurel, le vieillissement de Igoopulation risque de causer une
augmentation du taux de chdmage. Autrement dit, le changement eduit le nombre d'emploi
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Figure 1.4. Ratio de cependance, Source: World Population Ageing 2015, ONU

dans certains secteurs et conduita de nouvelles opportunies dar les secteurs emergents.
Comme la jeune cereration est plus exible et plus mobile par rapport aux personnes plus
agees, les plus jeunes ont tendancea aller au travail dans les nowaux secteurs. De hom-
breux auteurs s'ineressenta l'importance de ces nouveaux entants dans la redistribution de

travailleurs au sein des dierents secteurs. 2

L'inegration de I'Europe

Au cours des anrees passes, |I'Europe a fait des proges en termeidegration. Les obstacles
en terme de commerce international, le marcke du travail, et les sevices nanciers se sont
progressivement eduits. De plus, I'e et positif de l'inegr ation en terme de la croissance
economique pour les nouveaux membres est nonregligeable. Les etudecon rment l'e et
positif de l'inegration eurogenne sur la croissance economique’.

Malge ces e ets positifs, la crise ecente et les performanceslivergentes parmi les mem-
bres de la zone euro a remis en question le réle positif de l'ingration. En e et, dans la zone
euro, il existe un cesequilibre des comptes courants depuis e anrees 1990s. La Figurel.5
montre la divergence des comptes courants au sein des membres de IMELes pays comme
I'Allemagne et les Pays Bas ont des surplus du compte méme pendant leriode de la crise
nancere en 2008. Au contraire, les pays comme I'Espagne, le Portugal, etd Gece ont des
b Cits; ces pays sont aussi e\erement touches par la crise

Apes la crise nancere, les pays feripleriques connaissent des augmentations de leurs
dettes souveraines. Car les cepenses publiques ont augument a de soulager l'impact de la
crise sur le marcte du travail et sur le secteur nancier. Le ratio dette sur PIB pour la Gece
est pass de 107% en 2005a 172% en 2011. L'augmentation de la dette fait augmenter kuix
d'inerét, qui ceprime le marcke du credit dans l[economie . Combire avec une croissance du
PIB faible, certains pays periplerique risquent de faire ce faut. Par congquent, les banques
europeennes sont exposesa un risque de defaut souverain desgys geripteriques. Cette crise
jumelle entre la banque et la dette souveraine impose des perte®fentielles pour les banques
qui investissent beaucoup dans le marcte des obligations gouvermentd, et conduita une

2\/oir, par exemple, dans Kim and Topel (1995).
3Voir, par exemple, dans Crespo-Cuaresma et al. (2002), Schadle et al. (2006), Falcetti et al. (2006) et
Iradian (2007) and Cihak and Fonteyne (2009).
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La mobilie des travailleurs

La mobilie des travailleurs, et plus speci quement la faible mobilie est une question impor-
tante pour les pays de zone euro. Un taux de change xe limite la capaci@ s'ajuster via la
ctepeciation de la monnaie nationale facea des chocs asynetriques. Combirea une rigidie
nominale des prix, les chocs asymetriques peuvent conduirea es cesequilibre des marches
du travail au sein des pays de zone euro. La mobilie des travailleus pouvait engendrea une
solution a n d'absorbe les impacts des chocs asynetriques.

Cependant, compaee aux Etats Unis, la mobilie des travailleurs en Europe est relative-
ment faible. La Figure 1.7 montre que le pourcentage des migrants entre lesetats des Etats
Unis est superieura 27%. En Europe, ce ratio estegal ou inkrieura 3%. D'apes Arpaia,
Kiss, Palvolgyi and Turrini (2014), la faible mobilie des travailleur s en Europe est duea
la dierence de langues et de cultures, au sysemes de protectin sociale, mais surtout aux
dierents egulations des marctes du travail.

Figure 1.7: Proportion des immigrants intra-EU et intra-US (rhs), Source: Arpaia et al.
(2014)

L'autre & en terme de mobilie des travailleurs concerne I'im migration. Avec le vielil-
lissement de la population, I'Europe et les autres pays cevelopps pouvaient observe une
population en age de travaillera la baisse, une faible immobilie des travailleurs due a la
faible proportion de jeunes travailleurs. Ainsi, ces pays ont besoird'attirer les jeunes tra-
vailleurs bien qualies des pays en ceveloppement, par exempe, la Chine, I'Inde, ou I'Europe
du centre-est. Cependant, la proportion des migrants internationauxest seulement de 2,9% de
la population mondiale®, ce qui implique que leseconomies ceveloppees auront des di ales
an de eduire le co0t d'entee pour les immigrants internation aux.

La politiqueeconomique

La politique moretaire conventionnelle visea stabiliser le taux d'in ation en suivant la egle
de Taylor. Avant la crise nancere en 2008, cet instrument populaire etait e cace pour
maintenir un taux d'in ation autour de 3%.

Cependant, la crise nancere en 2008 a remis en question l'e cacié de la politique

5Zimmermann (2004)



moretaire conventionnelle. Premerement, l'instabilie du syseme nancier et le risque de
cefaut des grande banques a eduit la corelation entre le taux d'inerét propos par la
banque centrale et le spread de cedit. Ainsi, les banques centrak donnent plus de poids sur
la politique macroprudentielle qui demande aux banques privees d retenir une proportion
minimum du capital de risque bas (Basel Ill). Les banques centralesohtegalement attention
a renforcer les bilans des banques privees en achetant des actifisques des banques privees.
Le deuxeme ce tient au fait que pendant la grande ecession de 2008, E taux d'in ation
etait proche de zro ou regatif. Dans ce s@nario, la politique moretaire qui suit la egle
de Taylor va suggerer un taux d'inerét regatif. Cependant, le taux ne peut pas étre plus
bas que zro, car sinon les agents prives vont pegrer concerverleurs liquidies plutdt que
de faire des investissements (trappea liquidie). Facea ces e s, la politique moretaire non
conventionnelle apparat comme une solution alternative.

Dans la politique moretaire non-conventionnelle, les banques cenéles achetent des actifs
risques des banques privees ou des entreprises, et augementdaurs bilans de facon massive
(Figure 1.8). Le Quantivative Easing (QE) est un exemple de politique moretaire non-
conventionnelle. La banque centrale japonaise etait la preméere a appliquer le QE dans les
anrees 1990s en achetant les obligations gouvernementales des banqueseasv Feckerale
Anericaine a aussi applige le QE pendant et apes la crise nancere de 2008. Banque
Centrale Euroeenee a aussi adope le QE pendant la crise de la dé&t souveraine.

En terme de politique scale, la devaluation scale devient populaire dans la zone euro.
A cause de l'in exibilie du taux de change entre membres de l'union moretaire, le canal
d'ajustement par la cepeciation de la monnaie nationale est ferme. En m&me temps, la
cevaluation scale - une augmentation des impo6ts sur la consommation (laTVA, par exemple)
assocee avec une baisse du taux d'imp6t sur le revenu du travail devient une solution
potentielle. Il y a des pays comme le Danemark (en 1987), I'Allemagne (en 2007t la
France (en 2012) qui ont cep appligqe la politique qui deplace la ¢ harge d'imposition du
revenua la consommation. Les e ets anticipes sont une baisse du cot\de travail, ainsi qu'une
baisse du codt de production an de faire baisser le prix des bienschanges et d'aneliorer
la comgetitivie dans le commerce international, avec des e ets positifs sur la production et
I'emploi.

Sujet de la trese

Dans ce doctorat, on s'ineresse a l'importance des plenonenesde changement structurel
aujourd'huia la mobilie des travailleurs et en na lI'impact d  es politiqueseconomiques mises
en place dans la zone euro apes la crise. Ces tlemes sont importa@ pour 'UEM faisant
facea des chocs asynetriques apes la crise nancere en 2008. La glitiqueeconomique aidea
eduire l'impact de la ecession, la divergence parmi les memibes de 'UEM, et la relation entre
dette souveraine et crise bancaire. La mobilie des travailleurs muvant permettre d'absorber
les e ets des chocs asynetriques dans I'union moretaire.

Pour epondre a ces questions, on utilise un mockle dequilibre gereral. Les mockles
dequilibre gereral avec fondement micreeconomique constituent une solutiona la critique de
Lucas pendant les anrees 1970s, qui dit qu'il est naif de pevoir les eets d'un choc en se
basant sur les donrees historiques.

Les moctles dequilibre gereral permettent d'analyser les ineractions entre les consom-
mateurs, les entreprises, le secteur nancier, le gouvernemenet la banque centrale, et ainsi
d'analyser les impacts des politiqueseconomiques. Par exempleads le cas de la crise jumelle
entre la dette souveraine et le secteur bancaire, les modleseduilibre gereral permettent de
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Figure 1.8: Les bilans des banques centrales pendant les periodes de criseyuce: Joyce et
al. (2012)

comprendre les e ets de la politique moretaire sur la consommationJe bien étre des nenages,
l'investissement, le taux de chémage, le niveau de cedit, le tan d'inerét, et le niveau de la
dette souveraine. Les moctles dequilibre gereral permettentegalement d'analyser le canal
de transmission de la politique moretaire ou scale, et ses e ets greraux sur leconomie.
Les mockles dequilibre gereral pesenes dans cette these reproduisent les faits stylises que
I'on trouve dans les donrees. Par exemple, les moctles reprodsént correctement ries tem-
porelles des cycleseconomiques sur les biens, les indicateunanciers et scaux. Il explique
aussi la corelation entre le taux de croissance, la dierence ente le taux d'inerét des obliga-
tions gouvernementales et le taux propog par la banque centrale, lesrts interbancaires, et
le taux d'inerét. Les mockles constituent comme un laboratoire pour les experimentations



de politigueeconomique. lls simulent les se@narioseconomique avec les dierentes politiques
morenaires non conventionelles et bugetaires pemettant alors une emparaison avec les poli-
tiques alternatives. Les moctles permettent de quanti er les eets de la cevaluation scale
dans un mecanisme avec deux pays et entees endogenes dans leromerce international.

Concernant le sujet de la mobilie des travailleurs, il y a deux possibilies de moctlisation.
La premere est d'impementer la mobilie des travailleurs dans un mocele dequilibre gereral
avec plusieurs secteurs, comme Lee and Wolpin (2006). A chaque eried les travailleurs
peuvent choisir le secteur dans lequel ils veulent travailler.Les travailleurs font leurs choix
en se basant sur le salaire sectoriel moins le codt de mobilie. La deeme possibilie est
d'adopter la theorie des choix discrets, dans laquelle les travaleurs ont des pegtrences qui
suivent une certaine distribution de probabilie. Ce necanisme nous permet deviter les solu-
tions en coin et aet utilie, par exemple, par Artuc, et.al. (2010) et Pilossoph (2014). Dans
cette these, on consicereegalement le mecanisme d'appariemet) qui nous permet d'analyser
les dynamiques dans les marctes du travail et du capital (voir Wasmerand Weil (2004)). Le
mockle explique les co-mouvementsa long terme entre la croissice du secteur des services
et le pourcentage de population jeune qui est le plus mobile dans le mae du travail. |l
expligue la corelation regative entre la croissance du secteur @s services et le pourcentage de
population d'age moyen. Le mockle permet de simuler le senario ontre-factuel dans lequel
la croissance cemographique augmente ou baisse de 1 point de pourcentagensi que les
impacts de la mobilie des travailleurs et du capital dans une union moretaire. Les esultats
permettent en n de faire des recommandations de politiqueeconomige.

Il y a quatre chapitres dans cette ttese:

Dans le premier chapitre, nous analysons les ineractions entre le mrcle interbancaire et
le risque de defaut souverain dans un mocele dequilibre gererala deux pays, en focalisant
sur la transmission de la crise nancere ecente et la politique moretaire non conventionnelle.
Le role speci que du marche interbancaire est pris en compte. Le marcle interbancaire est
tes important car il est au coeur du secteur nancier. Les dynamiques obsenee sur ce
marcte in uencent le montant du cedit dans leconomie donc l'in vestissement et le PIB. Il
est aussi important en terme de politique moretaire, car les banquegentrales impementent
les operations d'open market a n d'in uencer le taux d'inerét d ans le marche interbancaire,
ce qui a ecte la courbe des taux. Nous ceveloppons un moctlea deuxpays avec fondements
microeconomiques du marcte interbancaire et risque de cefaut ®uverain. Les deuxeements
s'ineragissent et conduisenta une boucle entre la dette - lesbanques - le cedit, dans laguelle
le risque de defaut souverain a un e et important et restrictif. Le moctle est calibe sur la zone
euro, et reproduit les faits principaux des cycleseconomiquesws les biens et les indicateurs
nanciers et scaux. Le mockle est utili’ an destimer les e ets de la grande ecession
en 2008 et les e ets potentiels des dierentes politiques non convetionnelles dans les pays
de 'UEM. Les politigues non conventionnelles ont des e ets non reglgeables qui eduisent
la perte de bien étre provoqgies par la grande recession. Parmi ¢ politiques moretaires
non conventionnelles, les politiques ciblant des obligations gouvermeentales et les emprunts
interbancaires sont plus e caces que les interventions de cedi standard.

Dans le deuxeme chapitre, les eets de la devaluation scale sur les indicateurs
macrceeconomiques et le bien étre sont analyses en utilisant un malea deux pays en union
moretaire ai les varees de biens et le commerce sont endogeres. On montre que le com-
merce endogne amplie les e ets de la cevaluation scale sur le @mmerce international.
Ceci constitue un canal de transmission important pour eformes scaks. La dvaluation
scale non seulement baisse le prix relatif des exportateurs domeisfues, maisegalement con-
duita une augmentation du nombre de varees des biens commerciales, ce qui contribuea
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l'augmentation des exportations. Un e et contraire apparat pour les exportationsetrangeres
(importations donestiques) qui baisse le nombre des varees inporees et renforce la baisse
des importations. Les e ets de la cevaluation scale sur la production, la consommation, les
heures de travail et le compte courant sont positifs. Cependant, la rarge extensive constitue
un canal de transmission suppkmentaire. Le commerce endogene ami@ les e ets sur les
ux dechange. L'entee endogene augmente la ceation des vare £s des biens dans les deux
pays, ce qui ampli e les dynamiques positives de la production domstique, la consommation
et les heures de travail. Elle faitegalement passer la eponse déa productionetrangere de
regativea positive.

Dans le troiseme chapitre, I'impact du facteur cemographique sur la croissance du secteur
des servicesa long terme est mis en exergue. Les travailleurs & production sont subissent
une redistribution vers le secteur des services dans la plupades pays cevelopges. En méme
temps, la tendance au vieillissement de la population dans les ecamies avan®es attire
notre attention car cela peut a ecter la nature et la vitesse du changenent structurel dans
leseconomies eveloppees. par ailleurs, le vieillissement € la population peut conduirea une
baisse de I'o re de travail dans le secteur des services, maisegafenta une augmentation de
la demande pour les services. De plus, le vieillissement de lapulation peut aussi in uencer
les croissances des productivies sectorielles via une baisskes activies innovantes®. Dans
les pays des OCDE et lorsqu'on utilise les donrees sur les zone&thploi aux Etats Unis, on
trouve qu'il existe des corelations positives entre le pourcenage de population jeune et la
croissance du secteur des services. On utilise alors un modetegererations imbrigiees avec
deux secteurs et trois gererations, et on montre que si les croismces des productivies sont
exognes, les impacts du choc cemographique sont positifs sur leesteur des services. Les
e ets restent cependant faible: 1 point de pourcentage de plus sural croissance de la jeune
population chague anree augmente la proportion des emplois dans le sectedes services de
2 points de pourcentage pendant les 60 derniers anrees). Ces e etwpitifs proviennent de
l'ore de travail. Lorsque I'on consicere que la croissance est endape, les e ets du choc
cemographiqgue sur le secteur des services avec croissance engelog sont multiples par 4.

Dans le quatreme chapitre, on etudie les e ets de la mobilie d es travailleurs et de la
mobilie du capital dans une union moretaire. A cause du taux de change xe, les pays
touches par des chocs regatifs ne peuvent pas s'ajuster via unesgeciation de la monnaie
nationale. Ainsi, la mobilie des facteurs comme la mobilie des travailleurs et la mobilie du
capital constitue une solution potentielle a n de stabiliser les e ets des chocs asynetriques
dans une union moretaire. La mobilie des travailleurs eduit la pression du chémage dans
les pays touches par des chocs regatifs sur la demande, et permeiux chémeurs de trouver
un travail plus facilement dans les pays ai le marcte du travail est plus actif. La mobilie du
capital ou l'inegration nancere diversi e les choix d'investi ssement et eduit ainsi le risque
de defaut. La mobilie des travailleurs et la mobilie du capital sont ainsi consiceees comme
des solutions qui stabilisent les e ets des chocs asynetriquedans une union moretaire. On
consicere un mockle a deux pays, permettant detudier les e ets potentiels de l'ireraction
entre la mobilie des travailleurs et la mobilie du capital face a des chocs asynetriques. On
montre que la mobilie des travailleurs eduit le taux de chémage alors qu'au contraire la
mobilie du capital la fait augmenter. Cependant, les e ets de la mobilie nancere sont
secondaires. Il est ineressant de remarquer que la mobilie ds travailleurs ou la mobilie
du capital n'ont pas sysematiquement un e et positif sur la produ ction. Le moctle est
calibe sur la zone euro permettant de simuler les e ets de la cise nancere de 2008. Les
e ects contre-factuels montrent que la divergence entre les payn'est pas cause par les chocs
asynetriques sur la productivie, mais plutét par leurs associations avec une augmentation

Svoir Romer (1990), Aghion et Howitt (2009), et Aksoy et al. (2 015)
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du coat de la mobilie des travailleurs. Ce esultat contribu e aussia expliquer le puzzle de
Shimer qui dit que la uctuation des taux de chdmage gereee par le moctle d'appariement
est plus petite que ce que l'on observe dans les donrees.

English Version

Important Issues in Modern Developed Economies

Developed economies are facing several challenges during the past @ees, such as the struc-
tural change toward services, population aging, integration of European Monedry Union, the
lack of labor mobility among member countries within the EMU, and economic policies to
alleviate slow economic growth especially in the aftermath of the 2008 nanial crisis.

Structural Change

Structural change is one of the most prominent phenomenon for modern ecomic growth.
When the economy develops, its production and labor force rst shiftsfrom agriculture into
industry, and then from industry toward services. Modern devebped economies have gone
through signi cant labor and production reallocation during the past decades. Figurel.9
plots the time series of sectoral employment share and value added skeidocumented by
Herrendorf et al. (2014). In the gure, we nd that along the path of development’, the
share of agriculture declines, the share of service rises, and theale of manufacturing follows
a hump shape, i.e. the manufacturing rises in the early stage of dewvgbment, and then falls
when the GDP per capita continues to grow.

In recent years, structural change has been highlighted in policy dedite, arguing that
labor reallocation was ine cient. As documented by Duarte and Restucda (2009), poor
countries have highest shares in agriculture. For most of the developg countries, their
labor force rst reallocates from agriculture to industry/manufacturi ng, catching up with the
productivity relative to developed countries. When the economy ontinues to grow on their
path, labor reallocates from manufacturing to the service sector. As pesented in Figurel.10,
the sectoral productivity growth is highest in agriculture and manufacturing (3-4% per year),
and lowest in the service sector (2% per year). Therefore, labor reatation in the later stage
of development may lead to slowdown and stagnation of economic growth.

Population Ageing

Population ageing is becoming a major issue in the modern world. As livig conditions

and medical cares improve, longevity ameliorates in almost everywhereAccording to the

statistics from the United Nations, the average life expectancy in theworld was 52.5 in the

year 1960, and 71.5 in 2014. During the last decades, the proportion of aged populatio(

years or above) has been increased much, especially in developed emmies such as Europe
and North America (Figure 1.11).

"measured by GDP per capita
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Figure 1.9: Sectoral employment and value added shares, Source: Herrendorf et akq14)
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Population ageing brings concerns in the economy's welfare system, indtrial structure,
employment, immigration policies, etc. Among the potential in uences from population
ageing, the sustainability of social welfare system and employment arthe most emphasized
by the scholars and policy makers.

Since government's pension system for retired population dependkrgely on the tax
contribution of working-aged population, population ageing may raise concera about the
sustainability of the current pension system and welfare state for agegopulation. According
to the projection of the United Nations (Figure 1.12), in 2015, there were 7 working-aged
people for each person aged 65 years or over. By 2050, this ratio is projected tecline to
3.5 in the world, with 2.4 in Northern America, and 1.9 in Europe.

On the employment side, population ageing may lead to less working-agegopulation and
therefore less labor supply in the economy. Population ageing is also assated with low labor
mobility. Combined with the procedure of structural change, it may bring challenges to a high
unemployment rate. In other words, the procedure of structural transformation closes jobs in
the falling sector and opens new jobs in the rising sector. As young geregion has relatively
high mobility and exibility, they are the source of labor supply for th e rising sectors. There
is evidence that the role of new entrants is crucial for the labor reallgation across sectors in
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Figure 1.10: Sectoral labor productivity growth (%) across countries, Source: Duate and

Restuccia (2009)
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Figure 1.11: Percentage of people aged 60 years or over, Source: World Population Ageing

2015, United Nations

the context of structural transformation 8. When the labor force lacks mobility, people who
lose their jobs in the falling sector may take a long time to nd a new job, and raise the
unemployment rate in the economy.

8see, for example Kim and Topel (1995)
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Figure 1.12: Potential support ratio, Source: World Population Ageing 2015, United Na-
tions

European Integration

Over the past decades, Europe has made great progress toward integration. aBiers for
trade, labor and nancial services have been reduced progressivelyMoreover, the positive
spill-over e ects to new member countries were bene cial. Acadant studies also con rm the
bene ts of European integration on economic growth®.

Despite the positive contributions on economic growth from the Europen integration, the
recent sovereign debt crisis and divergent economic performance amgrihe EMU member
countries make us rethink about this issue. In fact, within the curency union, there have
been non-negligible economic imbalances since 1990s. In Figutel3 we see divergence of
current account balances among member countries. Countries like Garany and Netherlands
consistently have current account surpluses even during the p#d of the 2008 nancial crisis.
Meanwhile, countries such as Spain, Portugal and Greece consistentlyun current account
de cits and were seriously touched by the 2008 nancial crisis.

After the nancial crisis, periphery countries see an important rise of their sovereign debt,
because they have to raise their public expenses to mitigate tharipact on labor market and
nancial sector, such as unemployment subvention and bailout funds ér banks. For example,
the debt/GDP ratio in Greece increased from 107% in 2005 to 172% in 2011. The burde
of sovereign debt increased its interest rate, which further depessed the credit market in
the economy. High interest rate and sluggish growth almost put some of the pé@herial
countries on the edge of bankrupcy. As a consequence, European banks wesigni cantly
exposed to the sovereign default risk of periphery countries. Thi vicious spiral of twin crisis
between banks and sovereigns imposes potential losses for banks whedsted massively in the
sovereign market, and resulted into banks' reduced ability and prognsity to extend lending
to the market. This is how the sovereign debt crisis evolutes fobbwing divergent economic
performances among EMU member countries.

Therefore, although the rst nine years of EMU were associated with a frong convergence
in unemployment rates across member countries, this trend was lardge reversed by the 2008

9see, for example, Crespo-Cuaresma et al. (2002), Schadler et al(2006), Falcetti et al. (2006) and Iradian
(2007) and Cihak and Fonteyne (2009).
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the rigidities in prices and wages, asymmetric shocks may resulta imbalanes of employ-
ment/unemployment rates among member countries. In this situation labor mobility pro-
vides a potential solution to rebalance labor markets and absorb excess pacts from asym-
metric shocks.

However, compared to US, labor mobility in Europe is very small. As Figurel.15 show
us, the percentage of immigration among US states is above 27%, whereas thiatip in
Europe is around or below 3%. The low labor mobility within EU member counties is due to
di erences in languages and cultures, welfare-states, and especiallabor market regulations.
Particularly, the language barrier, the accessibility to welfare rights, the veri cation of labor's
competitivity and quali cation in the job market, etc. 1%

Figure 1.15: Share of intra-EU immigrants, and share of intra-US immigrants(rhs), Soure:
Arpaia et al. (2014)

Another challenge about labor mobility is immigration. With population ageing, EU and
other advanced economies face challenges from the shortage of working-aged plagion, and
from the immobility of labor force due to the low percentage of young workes. Therefore,
these countries need to attract young and quali ed workers from less dveloped countries
such as China, India and Central-Eastern Europe. However, the propoibn of international
immigrants is only about 2.9% of the world population 2. This issue implies that immigration
policies face the challenges to reduce entry barriers for internatinal workers and meanwhile
pay attention to the sustainability of their welfare system.

Economic Policies

The traditional/conventional monetary policy is in ation targeting, in whi ch the Central
Banks adjust short-term interest rates according to Taylor's rule. Before the 2008 nancial
crisis, this instrument was widely applied in advanced economies ahwas proved e cient in
maintaining the in ation rate at a reasonable level around 3%.

The conventional monetary policy was challenged by the 2008 nancial crisis First, due
to the instability of nancial system and the default risk of some big banks, the relationship

1 Arpaia, Kiss, Palvolgyi and Turrini (2014)
2y0ir Zimmermann (2004)
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between Central Banks' key interest rates and the market credit spead becomes less cor-
related. Therefore, Central Banks put more emphasis on macroprudendil policies in which
banks are required to hold a minimum amount of quali ed and low-risk captal (Basel IlI).
Central Banks also seek to reinforce private banks' balance sheets hyurchasing high-risk
assets from those banks. The second challenge is that in a great recessidue to the weak
demand in the market, in ation rate could be close to zero or negative. Inthis scenario, con-
ventional monetary policy following the Taylor's rule may suggest a ngative interest rate.
However, the interest rate cannot be lower than zero, because otherge private agents would
prefer to hold liquidity rather than to invest (the liquidity tr ap). Facing these challenges,
unconventional monetary policies appeared as an alternative solution.

In the unconventional monetary policies, Central Banks buy risky assts from private
banks or rms, and extend massively their balance sheets (see Figur&.16). Quantitative
Easing (QE) is a good example of unconventional monetary policy. The Banlof Japan is
the rst to apply QE. It adopted QE in 1990s by purchasing government bonds from private
banks. The Fed also applied QE during and after the 2008 sub-prime cris, and so does the
ECB during the sovereign debt crisis.

In terms of scal policies, scal devaluation becomes popular among membecountries
of EMU. Due to in exibility of exchange rates among currency union member countries, the
channel to adjust asymmetric shocks through currency depreciatioris no longer valid. At
the same time, the scal devaluation - a rise in tax rates a ecting the consumption of goods
(typically VAT) along with a fall in labor income tax or payroll tax rates - ¢ omes out to be
a potential cure. Some countries such as Denmark (in 1987), Germany (in 2007) dtrance
(2012) already proceeded to shifts in the tax burden from labor income to ensumption
taxation. The e ects expected from such policies are a reduction indbor costs, production
costs and a change in the relative price of tradable goods, leading to thanprovement of
trade balance with positive e ects on output and employment.

Focus of My PhD Thesis

In my PhD thesis, | focus on two main axis among the economic issues in agdern developed
countries: economic policies in the EMU and the labor mobility. Thesetwo axis are the keys
for the EMU facing asymmetric shocks in the aftermath of the 2008 nancialcrisis: economic
policies help alleviate on-going recession, divergence, and the loogtween sovereign-debt
and nancial crisis. Labor mobility concerns the ability to absorb asymmetric shocks within
the currency union.

| use general equilibrium model in both subjects. General equitirium model with micro-
foundations is a good solution to Lucas critique in 1970s, which argues that its naive to try
to predict the e ects of a change in economic policy on historical data.

For economic policies, general equilibrium model allows us to studjnteractive dynamics
among consumers, rms, nancial sector, government and the central bak. For example, in
the scenario of twin crisis between sovereign debt and nancial sear, by applying the general
equilibrium framework, we can simulate the e ect of monetary policies on consumption,
welfare state, investment, labor market, credit market, yield rate of government bonds, and
the level of sovereign debt. In such a complicated scheme, generajwlibrium model does a
good job in analysing the transmission channel of monetary/ scal policies as well as their
overall impacts on the economy. It is the same for scal policy analysis. @neral equilibrium
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Figure 1.16: Central Bank balance sheets during the crisis, Source: Joyce et a{2012)

@

framework is widely used in the academic study of economic policie’s. The results produced
in our general equilibrium model explains some important stylized &cts which we nd in data.

For example, the model performs well in matching key business cye facts on real, nancial
and scal time series. It also reproduces and explains the correlatin between growth rate,
sovereign spread, interbank loans and interest rates. The model alsgorks as a laboratory for
policy experiments. It simulates economic scenarios with di eremh unconventional monetary
policies as well as scal policies and makes comparisons between alterna approaches. It
also quanti es the e ects of scal devaluations within a two-country m onetary union model
with endogenous entry and endogenous tradability.

BFor example, Dib (2010), Gertler and Karadi (2011) and Guerrieri et al. (2012), Bosca et al. (2013),
Lipinska and von Thadden (2012), Langot and Lemoine (2014), etc.
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For the subject of labor mobility, we have two approaches of modelling. he rstis to
implement labor mobility cost in a multi-sector general equilibrium model, as in Lee and
Wolpin (2006). In each period, workers can choose which sector to work in.Their choice
is based on sectoral wages net the mobility cost. The second modellindnaice is to adopt
the discret choice theory, in which workers have their personal peferences following a certain
probabilistic distribution. This modelling choice can avoid corner solution and is applied by
studies such as Artuc, et.al. (2010) and Pilossoph (2014). We also adopt the meahism
of search and matching in our general equilibrium framework, which allavs us to analyze
the dynamics in both capital and labor markets as in Wasmer and Weil (2004). Ourmodel
explains the long run co-movement between the growth of service str and the percentage of
young population (those are assumed to be the most mobile and exible) irthe economy, and
the negative correlation between the growth of service sector and the ggcentage of middle-
aged population. It simulates the counter-factual scenario in which poplation growth is 1pp
faster or slower than the actual rate. It also simulates the impact of labofcapital mobility
within a monetary union. These results may provide potential refeences for policy makers.

My dissertation includes four chapters:

In the rst chapter, we analyze the interaction between interbank markets and default risk
using a two-country dynamic general equilibrium model, with a foais on the transmission of
the recent nancial crisis and unconventional monetary policies. In prticular, we emphasize
the role of interbank market that match creditor and debtor banks. The interbank markets
are at the crossroad of nancial and real spheres, as their dynamics crucilgl a ect the amount
of credit in the economy, with e ects on investment and GDP. They are also critical in the
conduct of monetary policy, as Central Banks implement open market operabns to control
the interest rate in the overnight interbank market to a ect the yi eld curve. We develop a two-
country model with an explicitly micro-founded interbank market an d sovereign default risk.
Both features interact and give rise to a debt-banks-credit loop by vhich sovereign default risk
can have large contractionary e ects on the economy. Calibrated to the Euo Area, the model
performs well in matching key business cycle facts on real, nanciahnd scal time series.
We then use the model to assess the e ects of the Great Recession agdantify the potential
e ects of alternative unconventional policies on the dynamics of Europan economies. All the
policies considered can bring sizable reductions in the welfare lsss from the Great Recession,
but policies targeted at sovereign bonds and interbank loans are more e @nt than standard
credit interventions.

In the second chapter, we investigate the e ects of scal devaluationson key macroeco-
nomic aggregates and welfare using a two-country monetary-union model wit endogenous
varieties and endogenous tradability. In this paper, we show that endogeous tradability
magni es the trade e ects of scal devaluations, and is therefore an impotant transmission
channel of such tax reforms. The reason is that a scal devaluation not only dwers the
relative price of domestic exports but also leads to a rise in the nutoer of traded varieties,
that contributes to raise exports. An opposite e ect is at work for foreign exports (domestic
imports) that lowers the number of imported varieties and deepens ke fall in imports re-
sulting from a scal devaluation. As expected, the e ects of scal devaluations on output,
consumption, hours worked and the trade balance are positive but exterige margins provide
additional transmission mechanisms. Endogenous tradability magni es tte e ects on trade
ows. Endogenous entry boosts variety creation in both countries, whch ampli es the posi-
tive dynamics of domestic output, consumption and hours worked, and tuns the response of
foreign output from negative to positive.

In the third chapter, we study the impact of demographic factor and the growth of service
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sector in long run. Labor and production is reallocating from manufacturing to service sector
in most developed countries. At the same time, the trend of populationageing in advanced
economies calls for attention because this might change the way and speefistructural change
in these countries. On one hand, population ageing may result to lessabor supply for the
service sector, and on the other hand, they may also provide more demdnfor the service
goods. Moreover, population ageing may also have impact on sectoral prodtivity growth
from innovative activities 4. In the data of both OECD countries and US commuting zones,
we nd positive correlation between the percentage of young and the growh of service sector.
We then establish a 2-sector 3-generation OLG model and nd that as long as TP growth is
exogenous, the impact of demographic shock is positive but very limite (1pp annual growth
of young generation would have increased employment share in serviedy 2pp within the
last 60 years), and the positive e ect comes from the labor supply side.With endogenous
TFP growth, the e ect is fourfoldly ampli ed.

In the fourth chapter, we study the e ect of labor and capital mobility w ithin a currency
union. Due to xed exchange rate, regions hit by negative shocks haveirhited capacity to
adjust through currency depreciation. Factor mobility is considered as a potential cure to
stabilize asymmetric shocks in the currency union. Factor mobiliy comprises labor mobility
and capital mobility. Labor mobility helps releasing excess labor forcen regions hit by neg-
ative demand shocks, and let them nd new jobs in regions where labor ma&et is relatively
active. Capital mobility, also know as nancial integration, helps diversifying investment
choices of banks, and reduces the risk of default. Capital and labor mobty are thus ex-
pected to mitigate the impact of asymmetric shocks within a currercy union. By establishing
a two-country model, we study the potential interactions between nancial integration and
labor mobility facing asymmetric shocks. Our results show that while labor mobility reduces
unemployment rates, nancial mobility in contrast increases unemgoyment rates in both
economies. Compared to labor mobility cost, the e ect of nancial mobility cost on labor
market is secondary. Interestingly, factor mobility might not stimul ate production due to the
fall in employment. We also calibrate the model to the European Moneéry Union and sim-
ulate the scenario in the aftermath of 2008 nancial crisis. Our counterfictual experiments
show that the divergence across member countries might not simply deito asymmetric TFP
shocks, but rather their association with the increase of labor mobily costs. This nding
also provides potential complements to answer Shimer's puzzle vith states that the unem-
ployment uctuation generated by search and matching model is much maller than what we
observe in data.

M.Romer (1990),Aghion and Howitt (2009),and Aksoy et al. (2 015)



Chapitre 2
Banks, Sovereign Risk and
Unconventional Monetary Policies

2.1 Introduction

In this paper, we analyze the interaction between interbank marketsand default risk using
a two-country dynamic general equilibrium model, with a focus on the transmission of the
recent nancial crisis and unconventional monetary policies. In particular, does the sovereign
risk / interbank market feedback loop a ect the transmission of a large negative shock? Does
it alter the e ectiveness of unconventional monetary policies and how Interbank markets are
at the crossroad of nancial and real spheres, as they match creditor and ddbr banks. Their
dynamics crucially a ect the amount of credit in the economy, with e e cts on investment and
GDP. They are also critical in the conduct of monetary policy, as Central Banks implement
open market operations to control the interest rate in the overnight interbank market to
a ect the vyield curve. As such, they play a central role in the transmission of monetary
policy decisions, as well as in the transmission of potential nancial cises.

Following the introduction of euro, nancial integration within the E uro Area opened
the door for banks to hold sovereign debts from member countries. As slwn by Guerrieri,
lacoviello and Minetti (2012, who use combined data from the Bank for International Set-
tlements and the Bank of France, the ratio of French banks' holdings of Paphery's sovereign
debt over their holdings of French government debt was 56% in the last garter of 2009, up
from 19% in the rst quarter of 2005. As a consequence, European banks were ireasingly
exposed to the sovereign default risk of Periphery countries at thatime. This vicious spiral
of twin crisis between banks and sovereigns imposes potential losséx banks who invest
massively in the sovereign market, and may result into a stop in crdit growth.

The rising interdependence between interbank and sovereign bais markets was at the
heart of ECB's concerns about rising sovereign risk in the Euro Area. tlwas also partly
exploited by ECB's unconventional monetary policies, to release tegsions on both markets
at the same time. To capture this interdependence, we develop a t+country model of a
monetary union with sovereign default risk, an integrated interbank market and nancial
intermediaries. We particularly want to analyze the role of banks in the transmission of
nancial shocks to the economy. In the model, nancial markets interact with the real
economy through the balance sheet of banks. Saving banks collect depasiand optimize a
portfolio made of domestic and foreign sovereign bonds and interbank loansCommercial
banks use interbank loans to grant loans to capital producers. The exignce of an interbank
market is ensured by assuming that both types of banks interact as sugfers and demanders
of interbank liquidity. Both types of banks face agency problemsa la Gertler and Karadi
(2011, that introduces constraints on leverage ratios and leads to a nancial acelerator
mechanism and endogenous spreads among available assets. These featgmrserate a strong
relation between developments on sovereign bond markets, bank ligdity, and loans, and
foster macroeconomic and nancial interdependence between both regis.

21
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Our model draws on Gertler and Karadi (2011), as the agency problem of both types
of banks is derived from their contribution. It proposes a more complexrepresentation of
funding in the economy however, as we consider a larger number of assen our economy
(sovereign bonds, interbank loans) and heterogeneity in the bankingystem with two types of
banks. In addition, the model features two countries, whose banks ieract on an integrated
interbank market. Both characteristics bring our model closer to the situation of banks in
the Euro Area. The model also borrows fromCorsetti, Kuester, Meier and Mueller (2014
for the sovereign risk channel. We assume that sovereign default #ksis increasingly and
positively related to a country's public debt-to-GDP ratio, and that default matters ex-ante
for the pricing of assets, but not ex-post We dier from Corsetti et al. (2014 however in
that taxes used to stabilize the debt-to-GDP ratio bear on labor supplyand are distortionary.
Doing so is actually crucial to introduce a propagation mechanism from <sal variables to
the real economy. In our model, default risk has serious real consequess, even in absence
of any actual default. Default risk raises equilibrium sovereign rate, lead debt to GDP and
distortionary taxes to rise, with clear negative e ects on output, consumption and investment.

First, the model is calibrated to the Euro Area and found to match key business cycle
features quite well. Second, we proceed to the analysis of our mod#irough the lens of a
capital quality shock, as in Gertler and Karadi (2011). This analysis shows that our specic
assumptions (two types of banks, an interbank market and sovereign defilt risk) play a
crucial role in the quantitative response of the model after the shok. They act as strong
ampli ers in comparison to Gertler and Karadi (2011 and increase the persistence of the
response after the shock. Third, we mimic the e ects of the Great Rcession in the Euro
Area di erentiating Core and Periphery countries. We build on a joint capital quality shock,
public spending shocks and default risk shocks. These ingredits are shown to reproduce
particularly well the dynamics of output, debt to GDP and sovereign spreads in Core countries
and in the Periphery. In particular, our simulations reproduce quite well the rise in public debt
to GDP ratios at the beginning of the Great Recession, and the prolonged smp in countries
of the Periphery. These countries are a ected by a much larger defawlrisk shock, which
raises debt to GDP, labor income taxes and lowers output { or more precisly, delays output
recovery. Fourth, we use this simulation as a benchmark, and inveggate the e ects of two
alternative unconventional monetary policies in the spirit of Gertler and Karadi (2011): one
that intermediates assets managed by saving banks { interbank loans andosereign bonds {
and one that intermediates assets managed by commercial banks { loans to cdal producers.
We nd that the former is more e cient in stabilizing the economy than the latter, although
both policies reduce signi cantly the welfare losses from the Great Rcession.

The paper is organized as follows. Section 2 relates the paper to the éitature. In Sections
3 and 4, we respectively describe the model and present the califstion. A business cycle
matching exercise is proposed in Section 5. In Section 6, we perforrmailation experiments,
with or without unconventional monetary policies. Finally, Section 7 concludes.

2.2 Literature Review

There are very few studies on the joint frictions in the credit and vereign markets. The
existing studies about the role of banks in global economies pay little d@ention on sovereign
debt problems. Devereux and Yetman (2010 study a two-country economy in which investors
hold domestic and foreign assets but are exposed to leverage constraint$hey nd that if

global nancial markets are highly integrated, productivity shocks will be propagated through
investors' nancial portfolios, which will generate a strong output comovement. Mendoza and
Quadrini (2010 build a two-country model with di erent degrees of nancial devel opment.
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Their model analyzes the cross-country spillover e ects of shock to bank capital. Both
Kollmann, Enders and Muller (2011) and Kalemli-Ozcan, Papaioannou and Perri (2013
consider a two-country environment with a global banking sector, ther models generate
synchronized business uctuations across countries.

Our paper also relates to some of the recent literature on sovereign éault or interbank
markets.

For sovereign default risk, Guerrieri et al. (2012 build a two-country model calibrated
to the Euro Area. They assume that partial sovereign default is exogenouand simulate the
shock of partial sovereign default of 10% Periphery country's GDP. Thé results show sizeable
spillover e ects of sovereign default from Periphery to the Core tirough the nancial channel.
Mendoza and Yue(2012 establish a general equilibrium model and explains the link between
sovereign defaults and deep recessions which happened to small opmonomies. They show
that sovereign default excludes the country from international credt market, which limits the
country to get nancing to buy imported intermediate goods from the i nternational market.
Bi (2012 implements sovereign default risk and bank runs into a baseline mdel derived from
Gertler and Karadi (2011 and Gertler and Karadi (2013, and focuses on the interaction
between sovereign default and domestic nancial system. She ndshat when bank run is
possible, sovereign default risk is stag ationary and has dramatic and negate in uence on
domestic economy.van der Kwaak and van Wijnbergen (2014 integrate sovereign default risk
and nancial intermediaries building on Gertler and Karadi (2011), and study the interactions
among bank rescues, sovereign risk, and nancial fragility. They showthat the maturity
structure of government debt plays a crucial role in sovereign detxrisis. Bocola (2015 studies
two channels through which sovereign default risk may hamper nancal intermediaries: the
liquidity channel and the risk channel. Calibrated to Italian data, hi s model shows that
the risk channel is sizable. Due to the precautionary motive of banksgredit is actually not
sensitive to Central Bank interventions.

Concerning the interbank market, Allen, Carletti and Gale (2009 build a theoretical
model to analyze Central Bank's intervention on the interbank market. They show that
there will be excessive price volatility on the interbank market when banks lack of opportu-
nities to hedge liquidity shocks, and that the use of open market opeations by the Central
Bank helps stabilizing the short term interest rate. Dib (2010 proposes a micro-founded
DSGE model that incorporates an interbank market. There are two banks hat dier in
terms of their liquidity requirement. The model is used to study the e ects of conventional
and unconventional monetary policies. Gertler and Kiyotaki (2010 develop a comprehensive
model of the nancial sector. They show that the net bene ts from Central Bank's credit
market interventions are increasing in the severity of the crisis Focusing on systemic bank-
ing crisis, Boissay, Collard and Smets(2016 build a DSGE model with interbank market,
explaining that moral hazard and asymmetric information may lead to nancial crisis and
deep recession during the period of credit boom.

On the policy side, Gertler and Karadi (2011 study the e ect of unconventional mone-
tary policy on the economy, where they assume that the Central Bank can led directly to
non- nancial rms. They nd that direct credit intervention can si gni cantly mitigate the
contraction caused by negative nancial shocks. Stabilization may everbe stronger when the
Zero Lower Bound (ZLB) is binding. Gertler and Karadi (2013 extend the model developed
in Gertler and Karadi (2011 to account for qualitative easing on the bond market. In this
paper, they nd that LSAPs (large-scale asset purchases) have more sigieant e ects on the
economy when the ZLB is binding. Dedola, Karadi and Lombardo (2012 build a two-country
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model with nancial frictions as in Gertler and Karadi (2011). They show that under nan-

cial integration, unconventional policies aimed at stabilizing domestc conditions can have
positive spillover e ects on the foreign economy. Due to the lack of coperation, in general,
stabilization by one country will reduce the other country's incentive to intervene, which
results in sub-optimal equilibrium credit policies. Takamura (2013 studies the in uence of
capital injections facing di erent shocks. He nds that capital inje ction is less e cient to

counteract the e ects of negative productivity shocks, but more e cient on nancial shocks.
Diniz and Guimaraes (2013 study the trade-o between sovereign debt restructuring and con
tractionary scal policy. By implementing government debt into a m odel based onGertler
and Karadi (2011 and calibrating it to the Euro Area, they show that losses from nancial

disruption caused by sovereign debt restructuring are o set by the bene ts from less restric-
tive scal policies. Farhi and Tirole (2014 propose a \double-decker" bailout theory of the
vicious spiral between sovereign debt and banking risks, that allow both for domestic banks
bailouts by government and sovereign debt forgiveness by internatioal lenders. Their theory
provides implications for the sovereign debt re-nationalization, maco-prudential policies, as
well as the rationale for a banking union.

So far, none of the mentioned contributions explores the impact of Cemtal Bank's policy
on sovereign default risk through the channel of the interbank market, which is the main
focus of our analysis. Our paper integrates sovereign default risk, amiegrated interbank
market, and unconventional monetary policy interventions in an open-eonomy environment,
and studies their joint interaction during a recession.

2.3 Model

Our model of nancial intermediation is an extension of the Gertler and Karadi (2011 model
with two types of banks: saving banks §) that lend on the interbank market and borrowing

banks (b) that borrow and grant loans to entrepreneurs. In addition to interbank loans, saving
banks have access to additional assets (risky sovereign bonds) to cooge their portfolios.

2.3.1 Saving Banks

There is a unit continuum of saving banks. The balance sheet of the mresentative saving
banks is

a; = Portfolio of assets | di = domestic deposits
ng = net worth

The portfolio of saving banks a; is composed of interbank loand?, domestic debth and
foreign debt by, paying respectivelyry, the interbank market rate, r (1 Jandrp (1 t)
the returns on government bonds between period 1 and periodt. Variables { and , are
the potential hair-cuts applied by governments in cases of default. Bllowing Coeurdacier and
Martin (2009, the total amount of assets is obtained combining the three assets accoirt
to!

a= U VT VT U (2.)

The optimal allocation on the various assets is obtained minimizing total ependiture

a = B Qulf+ b+l (2.2)

LOur approach is a quite simple attempt to rationalize the ad-ho ¢ no-arbitrage conditions that would arise
with a rougher approach to the bank balance sheet. Notice that with a very large value of the elasticity
of substitution like the value that will be used in the calibra tion, both approaches deliver the same relation
between the yields of the di erent assets according to which expected ex-ante returns are equalized.
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for a given level of assetsl subject to equation (2.1), where, de ning rg,; as the expected
return on the portfolio, relative asset prices are given by

G = TGa=Tw (2.3)
®a = Mfa= rea @ ) (2.4)
®r = 1= 1 1 (2.5)
We get
P = Eq¢ re=rdy  a " (2.6)
h = E¢ra@ w)=rfy a 2.7)
b= @ DBl . o a (28)

Once the asset-side of the balance sheet of savings bank has been deti@ed, the balance
sheet equation is
a = dy+ ng (2.9)

and savings banks' net worth evolves according to
NSy = rfga ridc+ T (2.10)

wherer{ is the deposit rate. In our model, as inCorsetti et al. (2014, default only matters
ex-ante but not ex-post Saving banks have access to insurance contracts and receiVe =
rd, b+ rP; b, covering their losses in case of sovereign default. Combining both
equations gives the dynamics of the saving bank's net worth

Nger = Ty 1Y a+ring+ T, (2.11)
The bank maximizes expected net worth given a xed exit probability (1 ), in which
event net worth is rebated to the households, and discounts future oicomes at the stochastic
rate t+1 = U ct+1=Uct. We follow Gertler and Karadi (2011), conjecture v to be linear and

assume
V= fagt ong (2.12)

In addition, to prevent unlimited expansion of lending due to positive arbitrage opportu-
nities, the representative saving bank may divert a fraction S of its assets. This possibility
adds the following incentive constraint on saving bank's activities

vi= fa+ nf i (2.13)
which will be strictly binding in equilibrium. Let
P = a=n} =(n+ dy)=n} (2.14)

be the leverage ratio of saving banks, the incentive constraint wrigs

S S S

VP = ong (2.15)

Saving banks optimization yields the following conditions for marginalvalues of arguments
of the value function
f = B @ )wrd ot wfa fa (2.16)

Et (l )+ t+1 ts+1 f+1 (2-17)

—“wn
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where { = n{=n? , is the growth rate of net worth and & = a;=a 1 is the growth rate of
intermediated assets, respectively evolving according to

= g oy Sty (2.18)

= =t ot (2.19)

o o0
|
7]
|
()

Using the expression of the value function nally allows to reformulate the binding incen-

tive constraint as s
t

S = (2.20)

S a
t

2.3.2 Commercial Banks

There is also a unit continuum of commercial banks. The representatie bank borrowsI¢ from
the interbank market, and accumulates net worth. On the asset side,tigrants loans to the
intermediate goods sector to purchase capitak; at price ¢. Its balance sheet is thus

a:k: = loans to the private sector | If = borrowing from the interbank market
ng = net worth

and the balance sheet equation is
gkt = If+ nf (2.21)

Net worth evolves according to
Nf = riaGke  rlf (2.22)

where rf is the return on capital. Combining both equations gives the dynamics ofthe
representative commercial bank's net worth

NG1 = g o Gk + renf (2.23)
We also guess the form of its value function
ve= Kgk + oné (2.24)

and let ¢ be the fraction of the asset side that the commercial bank diverts. Itsincentive
constraint writes
Vi= fake+ fnf o gk (2.25)

and will be strictly binding in equilibrium. Letting
¢ = ake=ng = (ng+ If) =nf (2.26)
be its leverage ratio, the incentive constraint writes
vi= °fnf (2.27)

Commercial banks optimization yields the following conditions for margnal values of
arguments of the value function
C= B @ ) e e ot ta (2.28)

Et (1 )+ t+1 '::+1 tc+1 (2-29)

c
t
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where ¢ = nf=n¢ | is the growth rate of net worth and ¥ = qk¢=g 1k; 1 is the growth
rate of intermediated assets, respectively evolving according to

Eo= rf re1 §fatrg (2.30)
|t< = =, ¢ (2.31)
reformulate the binding incentive constraint
C
f= —— (2.32)
t

2.3.3 Intermediate and capital goods producers

Intermediate goods producers use e ective capitaluik; 1 in the production process, where
U; is the variable utilization rate. They also hire labor in quantity n¢, that they combine to
build the intermediate good, with the following production function

v = &( tutke 1) nf (2.33)

and sell intermediate goods at real relative pricep". The installed (i.e. periodt 1) e ective
capital stock can also be a ected by a quality shock  as in Gertler and Karadi (2011). The
optimizing conditions with respect to labor and utilization respectively give

pr (@ )y=me = ow (2.34)
pPyf=u = Ou) ke 1 (2.35)

where w; is the real wage and where
()= + uf* 1=2+ ) (2.36)

is the time-varying depreciation rate. The zero-prot condition imp lies that intermediate
goods producers pay the ex-post return on capital to the capital goodgroducers,i.e.

= ply yli=k + ge (1 (Uw1)) =q (2.37)

Capital goods producers buy the depreciated capital of intermediategoods producers and
choose investment to accrue the total amount of available capital based onhie evolution of
its real price .2 Their pro ts write

b3 .
=N t+s O+sites 1 t1=2 (it+s=lts 1 1)2 It+s (2.40)
s=0

and optimization yields
¢ 1=a'' Xe(@+x)+xf=2  Er w10’ Xen (L+ Xes)? (2.41)

where Xy = it=if 1 1. Given this optimizing condition for investment, the law of capital
accumulation gives the dynamics of the capital stock

ki (1 (W) tke 1=i¢ 1 ''=2 x? (2.42)
2More formally, they maximize

b3
E: trst+s+l (Ges (Kees (1 (Ut+s)) t+sKixs 1) dt+s) (2.38)

s=0

subject to the law of motion of capital accumulation

kt (l (Ut)) tkt 1= it 1 ! i:2 (it:it 1 1)2 . (239)
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2.3.4 Final goods producers

Final goods producersj di erentiate the intermediate good y{" in imperfectly substitutable
varieties. The aggregate bundle of the nal good and the corresponding aggregatprice level
are z, B z, N

1 1

ye = 0yt(J) d p= 0|ot(J)l d (2.43)

Final goods producers take into account households demandg (j) = (p: () =p) Wt
when setting prices subject to Calvo price contracts of average legth 1=(1 ) with index-
ation to past in ation P. The optimal pricing conditions are isomorphic to those found in
Gertler and Karadi (2011).

2.3.5 Households

Households face a simple optimization problem as they choose consumptiotabor supply
and deposits maximizing lifetime welfare
|
2 I
Et SU(Ct+s; Nir s) (2.44)
s=0

whereun: Oanduc: O arethe rst-order partial derivatives with respect to hours worked
and consumption, subject to the budget constraint

d+a=rdd 1+  Jwne+ (2.45)

where d; denote deposits to saving banks returning ¢ betweent and t +1, ¢ is consumption,
w; denotes the real wage, ; a distortionary tax on labor income, n; hours worked, and
comprises monopolistic prots from nal goods producers, and the net vorth rebated by
bankrupt banks, net from the starting fund allocated to new banks. First-order conditions
give

E: ward =1 (2.46)
(2.47)

|
o

Unt + (1 t) Uc:t Wy

2.3.6 Governments

We adopt the approach of sovereign default fromCorsetti et al. (2014). Actual ex postdefault
is neutral while the ex ante probability of default is the key for the pricing of government
bonds, which has direct impacts on the interest rates, credit sprads, sustainability of the
country's indebtedness, and GDP growth. As in the literature®, we assume that the default
risk follows a distribution that is non-linearly correlated to the c ountry's debt-to-GDP ratio.
Focusing on the domestic economy, thex ante probability of default, p;, at a certain level of
sovereign indebtednesshy: = ¥=(4y;), will be given by the cumulative distribution function
of the beta distribution:

Pt = Fpeta (D%=DbY¥nax: p: p) (2.48)

where bymax denotes the upper end of the support for the debt to GDP ratio. Actual ddault
occurs with probability p; so that

if B(p)=1 (2.49)
0if B(p)=0 (2.50)

3For example, Eaton and Gersovitz (1981), Arellano (2008), Bi (2012, and Corsetti et al. (2014).

t

t
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whereB (p;) is a Bernoulli. Given these assumptions, the budget constraint of he government
writes
W=rf@ O +a  wne+ TP (2.51)

Once again, potential losses from default are fully compensated, so that dn ex-ante
default risk matters. As a consequence

To=rP (2.52)

and the consolidated budget constraint writes

=P+ oweng (2.53)
The stability of public debt in the long run is granted by the followi ng tax rule
t = (ta1 )+ do(by by (2.54)

Finally public spending evolve according to

log(g) = glog(a 1)+(1  ¢)(log(g) dgylog(y:=y)) (2.55)

Although actual default is not considered in our set-up, sovereign defa risk has major
real consequences. A rise in default risk raises the real sovereigate r?, leads to a rise in
public debt that subsequently triggers a rise in the distortionary tax rate. As the latter goes
up, hours worked, output, investment, asset prices and in ation colapse. So even in the
absence of actual default, sovereign default risk can be a major drivesf the dynamics of the
economy.

2.3.7 Central bank

The Central Bank controls the nominal interest rate if'. The relation between the nominal
rate and national deposit rates is

it = r{E (1) = rf Bt g (2.56)
The Central Bank commits to the following policy rule
logif = ilogif 1+  )(logi"+d log '+ dy(logy; logg')) (2.57)
where { is the union-wide in ation rate and y;' the union-wide level of output, &' being its
natural level.*
2.3.8 Aggregation

Banking sector

At the end of the period, a fraction 1 of each type of bankers will become households.
Dividends are paid to households only when bankers exit. The net wott of continuing
bankers is simply carried to the next period, so that aggregate contining banks net worths
evolve according to

ng® = fng g (2.58)
nge = fnf, (2.59)

4As in Gertler and Karadi (2011), variations in the union-wide mark-up will serve as a proxy for va riations
in the union-wide output gap.
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In addition, households provide a starting net worth to new banks, egal to a fraction
"S=(1 )or'°®=(1 ) ofthe total assets of old exiting bankers, so that the net worths of
new banks are

e = ' Sa g (2.60)
N = "% ake 1 (2.61)

Overall, aggregate net worths evolve according to

eng 1+ A (2.62)
nf 1+ gk g (2.63)

S
Ny

n¢

Goods markets

The clearing condition on the intermediate goods market is
Z,
i = Y ()d = yrdpy (2.64)

R
where dp; = Ol(pt (j)=p) d is the dispersion of prices. On the nal goods market, the
clearing condition simply writes
Y= C+it+ o (2.65)

Financial markets

Given that the interbank market is uni ed within the monetary union , the market clearing
condition is
1P+ %F = 1F+ %f (2.66)

where %is the relative size of the foreign economy. This equation determinethe interbank
market rate. Finally, government bonds markets clearing conditions ae

¥ = b+ %b (2.67)
%p = %b+b, (2.68)

whereb .+ and b ., are the holdings of domestic and foreign debt (respectively) from forgn
savings banks.

2.4 Calibration

We calibrate the model to the Euro Area. The Periphery comprises Potugal, Italy, Greece
and Spain while the Core is made of remaining members of the monetary uoin. The calibra-
tion follows Gertler and Karadi (2011) unless stated otherwise. The time unit is a quarter.
The functional form of preferences is

u(e;n) =log(a he 1) In T =1+

The discount factor is = 0:99. The degree of habits in consumption ih = 0:815 and
the inverse of the Frisch elasticity on labor supply is = 3. This value is much larger than
the value considered byGertler and Karadi (201]) { they use 0:276 { but their calibration
relates to the U.S. where the labor market is much more responsive thaim the Euro Area.

On the production side, we follow Gertler and Karadi (2011). The share of e ective
capital is = 0:33, the steady state depreciation rate is = 0:018 (7% annually), and the
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elasticity of the marginal depreciation rate to utilizationis = 7:2.°> We impose a 1pp spread
(in annual terms) over the risk-less rate forr® in both regions, which pins down capital to
output ratios. The investment adjustment cost parameter is' ; = 1:728, Calvo parameters
are =0:779 and P =0:241 and the steady-state mark-up is 30%, implying =4:33.

On the monetary and scal policy side, we follow Corsetti et al. (20149 for the parameters
of the default probability function and default size: , = 3:70, , = 0:54, bymax = 2:56
and = 0 :55. We assume standard Taylor rule parametersj.e. ; =0:8,d = 1:5 and
dy = 0:125. We set the parameter in Equation @.54) at dy = 0:05 to ensure the stability
of debt to GDP in the medium run. The persistence parameter in Equation (2.54) and
parameters of the public spending rule 2.55 are set to match key business cycle moments
(see next Section, Table2.3). We obtain = 0:8789, ¢ = 0:6757 anddgy = 0:2182 in the
Core region, and =0:8679, 4=0:8485 anddyy, = 0:1857 in the Periphery.

In the banking sector, as explained in Appendix A, we impose steady-site leverage ratios
S = ¢ =2:5 both for saving and commercial banks. This value is taken from ECB data
for the aggregate balance sheet of Monetary and Financial Institutions (MFI cluding the
Eurosystem). Assets that are not considered in the model are excludefrom the data before
computation. In addition, we choose not to impose heterogeneity in the bnking sector,
except for the home bias towards public debt in the portfolios of savilg banks (see below for
the calibration of these parameters). Further, still based on MFI data in 2008, we match the
share of interbank loans over total assets of the banking system. The casponding share of
interbank loans in total assets of saving banks in the model is = 0:72. Finally, we set the
survival probability of bankers at = 0:975 and the elasticity of substitution between assets
in the portfolio of saving banks at " = 1000, implying that returns on interbank loans will
almost perfectly follow returns on sovereign bonds net from expectélosses due to default.

Remaining parameters are region-speci ¢ and are set based on computatiorfsom the
data. Using OECD data for 2008, we build subgroup measures of hours worked and dh
n = 0:2520 for the Core region andn = 0:3049 for the Periphery. Proceeding similarly,
we impose the share of public expenditure in GDP and the levels of phlic debt to GDP
in each region: s; = 0:2080 for the Core region andsy = 0:1924 for the Periphery. Debt
to GDP ratios are also imposed and we assum&’=(4y) = 0:6542 in the Core area and
P¥=(4y) = 0:7718 in the Periphery® We also impose a higher productivity in the Core region,
where we assume& = 1:2 while we set&= 1 in the Periphery. Steady-state labor income
tax rates are adjusted to satisfy the budget balance of governments, imging = 0:4667 in
the Core region and = 0:4546 in the Periphery. All variables are considerecper capita but
aggregate variables enter in the debt and interbank market clearing equabns so we need to
X the relative size of regions. Based on relative GDPs, we normalize tk relative size of the
Periphery at %= 0:5959.

In the banking sector, we apportion the steady-state holdings of governmnt debt to
Periphery and Core banks followingGuerrieri et al. (2012. For the Core region, the share
of domestic debt held by domestic agents reaches 81%, implying = 0:81(1 ) = 0:23.
The share of public debt issued in the Periphery that is held dometically is 60:5%, implying

=0:605(1 )=0:117.

SNotice that ~ is adjusted for the steady-state optimal utilization rate equa tion to be consistent with the
steady-state capital return equation.
5See Appendix B for details.
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Table 2.1: Parameter values

Discount factor, 0:99
Habit formation, h 0:815
Inverse of the Frisch elasticity, 3
Steady state depreciation rate of capital, 0:.018
Production function, capital parameter, 0:33
Steady state depreciation rate of capital, 0:.018
Elasticity of the depreciation rate to utilization rate, 7:2
Private spreads, rk=rd 1:0025
Investment adjustment costs," 1:728
Calvo contracts parameter, 0:779
Indexation parameter, P 0:241
Steady-state mark-up, = ( 1) 1:3
Taylor rule parameter, ; 0:8
Taylor rule parameter, d 1.5
Taylor rule parameter, dy 0:125
Fiscal rule parameter, dy 0:05
Default probability parameter, 370
Default probability parameter, , 0:54
Default probability parameter, bymax 2:56
Default size, 0:55
Savings banks leverage ratio, S 2.5
Comm. banks leverage ratio, 25
Interbank lending to savings banks total assets, 0:72
Banker's survival probability, 0:975
Elasticity of subs. in the portfolio of saving banks, " 1000
Core Peri.
Fraction of time spent working, n 0:2520 03049
Productivity scaling factor, & 1:2000 10000
Government debt to annual GDP, b¥=(4y) 0:6542 Q7718
Labor income tax rate, 0:4667 04546
Tax rule persistence, 0:8789 08679
Public spending rule persistence, 4 0:6757 08485
Public spending rule reaction to output, dgy 0:2182 01857
Government spending to GDP, sq 0:2080 01924
Relative size of the Periphery,% { 0:5492

Domestic debt to savings banks total assets, 0:2300 Q1700
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2.5 Business cycle moments

Before engaging in various simulation exercises, we rst evaluate the ality of our model
to generate realistic business cycle moments for a bunch of key varilgs. The model is fed
with various shocks: productivity shocks, public spending slbcks, capital quality shocks and
monetary policy shocks. More precisely, we consider tha& and ; follow AR(1) processes,
and that the public spending rule (2.55 and the monetary policy rule (2.57) are a ected
by random shocks. The persistence and standard deviation of productity shocks are set
to 0.9 and 1% respectively in both countries. Other shock parametergpersistence and
standard deviations) as well as parameters of the public spending rulé2.55 and persistence
parameters of the tax rule (2.54) are estimated. We use the Simulated Method of Moments,
where moments matched are those reported in Tabl®.3 below. Table 2.2 reports the value
of estimated parameters.

Table 2.2;: Estimated parameter values for business cycle analysis

Persistence of productivity shocks, g 0:9000
Standard deviation of productivity shocks 0:0100
Standard deviation of monetary policy shocks @010
Core Peri.

Tax rule persistence, 0.8789 0.8679
Public spending rule persistence, 4 0.6757 0.8485
Public spending rule reaction to output, dgy 0.2182 0.1857
Standard deviation of public spending shocks 0.0034 0.0068
Persistence of capital quality shocks, 0.2019 0.9991
Standard deviation of capital quality shocks 0.0045 0.0005

Table 2.3 reports business cycle moments (standard deviations, autocorrelains and con-
temporaneous correlations with output) pertaining to quarterly GDP, private consumption,
investment, public spending, private spreads (per quarter), loas, deposits, sovereign spreads
(per quarter) and the debt to annual GDP ratio. Left panels report moments computed from
the data and panels on the right report moments from our simulated model. Moments are
calculated on HP- Itered time series from the data or generated by our (Inearized) model
with a smoothing parameter = 1600.”

Data suggest that output has a standard deviation around 1.3-1.4%, that consumgbn is
less volatile than output, that investment is about two times more volatile than output and
that public spending is less volatile than output. GDP components arequite persistent, with
an average autocorrelation around 0.8-0.9. The main di erences between th€ore region and
the Periphery are that consumption is smoother and public spendingmore countercyclical
in the Core region. Private spreads exhibit little volatility, quit e a large persistence and
are countercyclical. They are more volatile and slightly more persistat in the Periphery
than in the Core region. Loans and deposits are 2 to 3 times more volatile than dput
in both regions, moderately persistent (less than output, especi@y in the Periphery) and
procyclical. Sovereign spreads exhibit very little volatility in the Core region, much more in
the Periphery. They are persistent and countercyclical in both regions, and more persistent
and countercyclical in the Periphery. Finally, debt to GDP ratios are quite volatile and
strongly countercyclical.

Our model, driven by standard shocks, is able to reproduce almost athese features. In
particular, public spending is more countercyclical in the Core rgion, owing to the larger

" Appendix B provides all the details about the data, how we treat them and how moments are computed.
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Table 2.3: Business cycle moments

Core region
Data Model
X # x)  (x)  (xy) x)  x) (xy)
Output 1:43 (89 100 114 093 100
Consumption 037 Q77 078 067 095 Q70
Investment 2:.07 (90 094 526 094 092
Public spending Q34 078 0:41 038 062 0:37
Private spread rf,; =rd 0:10 084 0:25 017 Q72 0:49
Loans (g k;) 1:90 086 026 132 060 048
Deposits (d;) 3:24 082 042 465 (80 040
Sovereign spread i(%,; =r;) 0:03 084 0:27 001 095 0:61
Debt-to-GDP ratio ( by) 2:86 088 0:61 272 095 0:60
Periphery region
Data Model
X # x) (X)) (xy) x)  x)  (xy)
Output 1:31 (88 100 140 093 100
Consumption 067 (088 Q72 Q72 096 047
Investment 1:91 080 089 731 094 092
Public spending 062 054 0:03 075 067 0:02
Private spread rf,; =rd 0:17 088 0:18 020 Q74 0:60
Loans (g kt) 1:78 079 041 123 048 041
Deposits (d) 1:89 054 003 394 083 004
Sovereign spread 1(°,; =r;) 0:27 093 0:58 003 095 0:75
Debt-to-GDP ratio ( byt) 2:18 067 0:53 305 (095 0:75

The standard deviations of output, private and sovereign spread s, and the debt to GDP
ratio are in level, in percents. The standard deviations of consumption, investment,
public spending, loans and deposits are expressed relative to he standard deviation of
output. Core and Periphery aggregates are computed from the data as explained in Ap-
pendix B, which also contains details about data sources.
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persistence of public spending in the Periphery, giving less &ight to the countercyclical
endogenous response of the public spending rule in this region. Ins&nent is a bit too
volatile. Private spreads are just a bit more volatile than in the data, almost as persistent and
countercyclical. The business cycle behavior of loans and deposits well matched, although
persistence could be a bit higher, especially for loans. Sovereigpreads are countercyclical,
and about three times more volatile in the Periphery than in the Core region. The level of
sovereign spread volatility is relatively well matched in the Core region but should be larger
in the Periphery. Last, the volatility of debt to GDP ratios generated by our model is well
matched, the persistence is a bit too large and the correlation with ®P is a bit too negative.

Overall the model performs well in matching business cycle momes, and provides a good
representation of the business cycle in the Euro Area.

2.6 Experiments

Various versions of the model are now simulated using a non-linear sdion method over 500
periods under various assumptions. We rst contrast the dynamics of he model (with con-
stant public spending) after a capital quality shock with the dynamics produced by a standard
two-country version of the Gertler and Karadi (2011 model. Then, we contrast the e ects
of the same capital quality shock on the Core and Periphery regions whenyblic spending
evolve as observed in the early quarters of the Great Recession. We alaagment the dynam-
ics with default risk shocks in both regions, calibrated to capture te rise in sovereign spreads
observed in the data. We consider this simulation as our benchmark scemio, and produce
two counterfactuals in which unconventional monetary policies (UMP) are conducted: {)
the Central Bank intermediates a fraction of the assets of saving banksind (ii ) the Central
Bank intermediates a fraction of the assets of commercial banks. Both caseare analyzed,
compared to the benchmark, and the welfare e ects of each type of UMPs areomputed.

2.6.1 Capital quality shock

As in Gertler and Karadi (2011, we model the Great Recession as a negative and unexpected
shock to the quality of the e ective capital stock . More precisely, we assume; = (1 )+

t 1+ S and feed the model withs; = 0:03 assuming = 0:66. The shock a ects
the quality of the capital stock of both regions, Core and Periphery. We ompare our model
with the one of Gertler and Karadi (2011), i.e. neglecting the saving banking sector and the
default risk channel. In both cases, we assumg; = g instead of having the public spending
rule (2.55 in place, hence restricting the reaction of governments to the implied economic
downturn.

Basically, the two-country version of the model of Gertler and Karadi (2011 amounts
to neglect equations that relate to saving banks and to consider that commercial banks
use deposits directly { instead of interbank loans { to grant loans to captal producers.
Consequently, the deposit rate enters in the rst-order conditions of commercial banks and
replaces the interbank rate. Further, the equilibrium of soverégn bonds markets is modi ed
since savings banks do not buy them anymore. We thus assume that sowgn bonds are
held by households and priced through a standard Euler equation. Finajl, shutting down the
sovereign default risk channel simply amounts to assumeg; =  =0.

Figure 2.1 reports the dynamics of our baseline model and of theGertler and Karadi
(2011 model for the Core region® Quantities are reported in percentage deviations from

8The dynamics for the Periphery region is qualitatively similar a nd therefore reported in Figure 2.5 in
Appendix C.
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their steady-state values, rates are reported in percenper annum, ratios in percentage point
deviations and spreads in basis points deviations from their steady-ste values.

Figure 2.1: Capital quality shock (Core region)
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Black: baseline model, red: model of Gertler and Karadi (2011) with two-country

Figure 2.1 shows that our assumptions of heterogeneity in the banking sector (samgs vs.
commercial banks) and of sovereign default risk both act as ampli ers of tle shock. As the
shock generates a large economic downturn characterized by a large fatl GDP, debt to GDP
rises, which in turn raises the default probability. Equilibriu m on sovereign bonds markets
requires that governments o er larger returns, which raises the inerbank rate, and hence the
rate at which commercial banks grant loans. The loan rate and the sovereign rat rise more
than the deposit and the interbank rate respectively, leading private and sovereign spreads to
increase signi cantly. Compared to Gertler and Karadi (2011), our model generates a much
larger fall in GDP, consumption and private investment, hence a largerrise in public spending
to GDP and debt to GDP. Private spreads are magni ed due to the soverdgn risk / banks
feedback loop.

2.6.2 Great Recession

We investigate the dynamics of our model when both countries are hit bythe same capital
quality shock but feed the model with additional driving forces to replicate the Great Reces-
sion. We consider that time zero is the last quarter of 2007 and that the capal quality shock
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hits the economy in the rst quarter of 2008. We then feed the model with the \observed"
dynamics of public spending from 2008Q1 to 2013Q4 and with default risk shis calibrated
to match the observed sovereign spreads. What we have in mind is thdi erentiated e ects
of the Great Recession in countries of the Core region and in countries ohe Periphery de-
pending on the adjustment of public spending chosen by governmestand on the default risk
perceived by investors on nancial markets.

The \observed" path of public spending is computed from the data as folbws. We take
the log of public spending quarterly time series (for the Core and forthe Periphery) and
detrend them using an HP- Iter with = 10000. We want to remove the trend, but we also
want to prevent the Iter from absorbing too much of the e ects of the Great Recession. The
resulting time series are then smoothed with an HP- Iter with a very low value ( = 1:5)
to remove unimportant high frequency movements. Finally, seris are normalized to express
log-deviations from their 2008Q1 values until 2013Q4, and are assumed to returrmsoothly
to the steady state after 2013Q4 { assuming an AR(1) process with a 0.75 autoregssive
parameter.

Default risk shocks are designed to match the dynamics of sovereigmieads and are
computed from the data in the very same way than public spending. Lookig at Core and
Periphery sovereign spreads reveals that they peaked at the end of 2012 efdre they peaked
however, default risk was also present and rose progressively. In aifidn, the decrease in
default risk, although rapid, was not immediate. We thus feed the modéwith a joint default
risk shock that shares the very same features. The magnitude of the sktk in the Core and
Periphery regions is adjusted to match the level of the peak in 2012Q4.

The model is thus simulated with those three di erent shocks. The resulting dynamics of
output, public debt and sovereign spreads are reported in Figure.2, and compared to their
observed dynamics. The dynamics of output, public debt to GDP and swereign spreads are
computed from the data using the same method that was used to compute aerved public
spending time series.

The model replicates particularly well the dynamics of sovereign greads { default risk
shocks are calibrated to target this time series { and the dynamics of oput as well. The
size of the recession and its rst dip are particularly well matched. The dynamics of public
debts are also captured correctly. The size of the initial rise of pulic debt to GDP ratios
is nicely reproduced, although the model-based increase is a bibb early compared to the
data. The persistence of public debt predicted by our model is als@ bit low as debt starts
falling after a few quarters according to our model while it remains hgh in the data. The
e ects of default risk shocks are coming into play after 8 to 10 quartes. The rise in the
perceived probability of default leads sovereign rates to rise in agjlibrium { even in absence
of any actual default { which raises the debt to GDP ratio and forces govenments to raise
taxes through the tax rule, especially in the Periphery where the Bock is much larger. This
rise in distortionary taxes then depresses the economy and leads GDRvtremain quite low
for an additional bunch of quarters. The much larger rise of default risk n the Periphery
signi cantly extends the length of the Great Recession, exactly as irthe data. It also leads to
an additional rise in the debt to GDP ratio, that is observed in the data as well. Overall, our
model fed with a capital quality shock and country-speci ¢ public spending and default risk
shocks performs well in replicating the macroeconomic dynamics obsved during the Great
Recession in European countries.
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Figure 2.2: Great Recession experiment
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2.6.3 Unconventional monetary policies

We investigate two counterfactual scenarios where the Central Bank ofie monetary union
implements UMPs. In the rst scenario, the Central Bank intermedi ates a fraction of the
assets held by saving banksij.e. a fraction of their portfolios. This policy does more than
just lowering interbank market rates by increasing the supply of nterbank liquidity, and

should also contribute to relieve sovereign default risk. In the scond scenario, the Central
Bank intermediates a fraction of the total assets of commercial banksj.e. grants loans
directly to the capital producers. In both cases, we followGertler and Karadi (2011 in

their formulation of interventions. The Central Bank issues bonds to intermediate bank
assets. These bonds are either purchased by households { and conskilkperfect substitutes
to deposits when the policy intermediates saving banks assets { orybthe Central Bank

directly { and considered perfect substitutes to interbank loanswhen the policy intermediates
commercial banks assets. Finally, UMPs induce a small e ciency loss xpressed in units of
output and proportional to the total amount of assets intermediated by the Central Bank

(we set it to 0.1% of intermediated assets).

We consider a symmetric implementation of the policy in period 1 wlile asymmetric im-
plementation is investigated in the welfare analysis. In the data, UMPsrepresented between
0.7% of Euro Area GDP in the form of interbank liquidity for the ECB after the default of
Lehman Brothers to more than 9.4% of U.S. GDP in mortgage-backed securities ken the
FED implemented its QE1 program. We choose a gure somewhere in beteen and assume
that the Central Bank intermediates an amount of assets that representss percents of the
pre-crisis annual GDP. This amount of intermediated assets then daeases slowly over time
according to an AR(1) process with persistence 0.9. Consequently thimtal amount of assets
intermediated is only 8% of the initial amount after 24 quarters. Figure 2.3 below reports
the e ects of each type of UMP in the Core region. It also plots the dynamics without these
interventions for comparison. Figure 2.4 reports the dynamics of the Periphery.

Figure 2.3 and 2.4 show that both policies limit the fall in output, consumption, inves t-
ment, limit the rise in public spending to GDP and debt to GDP, t he rise in sovereign and
private spreads, and the fall of hours worked and asset prices. Howeveboth policies are
not fully equivalent. The most e cient intervention in terms of out put stabilization is the
UMP targeted at saving banks. It leads to a smoother path for almost all variades. Only
asset prices and private spreads are better stabilized under the UMRargeted at commercial
banks.

The reasons behind these di erences are twofold. First, the UMP targéed at saving
banks operates at an earlier stage of the supply of funds in the economy, theby a ecting
jointly the returns on interbank loans and the returns on loans granted to capital producers.
The reverse is not true, as interventions targeted at commercial bankslo not feed back to
saving banks directly. Second, distortionary taxes make intervenbns that stabilize sovereign
spreads more desirable, as a stabilized sovereign spreads imply Ewdebt-to-GDP ratios,
lower distortionary taxes and then higher levels of GDP, consumption and investment.

What are the welfare e ects of these policies? To address this queisin, the speci ¢ welfare
criterion is the constant percentage of consumption that the represetative household would
be ready to pay that leaves it indi erent between a particular path of the economy and the
original path where the economy remains at its initial steady state, namey the value of

that solves:
X X
(e (@ ):ny)) = u(c;n) t: (2.69)
t=0 t=0
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Great Recession with UMP in the Core
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Table 2.4 below provides a quanti cation of the welfare e ects of the Great Reession at
various horizonsJ, as well as an evaluation of what welfare losses would have been if UMPs
had been implemented, at the same horizons. As a robustness check, &kso contrast the
e ects of an asymmetric implementation of each type of policy, either h the Core region or
in the Periphery.

Table 2.4: The welfare losses of the Great Recession without and with UMPs, in % of
permanent consumption

NO QE QE Savings banks QE Commercial banks

Joint Core Peri. Joint  Core Peri.
# Horizon Core
4 522 471 485 499 484 498 504
16 637 554 579 603 561 571 624
40 573 481 509 536 508 512 567
1 2:45 215 224 233 223 226 242
# Horizon Periphery
4 5.47 484 500 520 507 510 537
16 648 553 580 609 572 615 598
40 637 536 566 597 581 618 595
1 271 239 248 258 253 263 259

Joint means that the UMP is implemented in both countries at th e same time. Core
or Peri. means that the UMP is implemented asymmetrically in ei ther the Core region
or the Periphery.

Table 2.4 shows that the welfare losses from the Great Recession without UMPs are
massive. At the horizon of 4 quarters, they reach 5.22% of consumption equalent in the
Core region and 5.47% in the Periphery. In general, whatever the horizon caidered, losses
are larger in the Periphery. It comes from the fact that, with or without UMPs, the Great
Recession is both deeper and more persistent in this region. Losses grat the 16 quarters
horizon but then start to fall as the e ects of the Great Recession sloWy vanish. In the
in nite horizon case, our economies return to the steady state?> The level of welfare losses
thus stabilizes to 2.45% in the Core region and 2.71% in the Periphery.

UMPs produce the expected e ects as they lower quite signi cantly the size of welfare
losses, at all horizons. The e ects of joint UMPs are larger than those of asymmtric UMPs,
something that was also expected. Table2.4 con rms that UMPs targeted at saving banks,
i.e. that jointly a ect sovereign spreads and the returns of interbank loans, are more e cient
in stabilizing the economies and produce larger reductions in welfar losses. Interestingly,
policies implemented in the Core region only are more e cient than policies implemented
in the Periphery only, although this e ects is probably related to th e scale of interventions.
Interventions are tailored to deliver a total amount of assets intermedated by the Central
Bank that represents 5% of GDP: an asymmetric implementation in the Coe region, that
has a larger intial level of GDP, results in a larger amount of intermediaked assets.

What is also interesting is that asymmetric UMPs vyield reductions in welfare losses for
both regions. Because interbank markets are fully integrated and becawessaving banks hold
both types of sovereign bonds, this is not fully surprising but has b be stressed. Once again,
the spillovers from asymmetric UMPs are larger when UMPs are implemeted in the Core
region, and larger when UMPs are targeted at saving banks. Notice that none of th UMPs

®This assumption may not be veri ed in practice. To date, countri es from the Periphery did not start going
back to their pre-2008 level of output.
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considered in our experiments leads one of the two regions of the monetaunion to be worse
o with UMPs than without.

While the above policies are not intended to mimic any of the actual polcies implemented
by the European Central Bank, they shed some light on the impact that shold be expected
from these policies. In particular, because our model is able to capte both \business as
usual" features of the economy { business cycle moments, and unusuapisodes { the Great
Recession, we think it imbeds key characteristics of the Europeancenomy. In particular,
the sovereign debt / banks / loans loop featured in our model suggests tht unconventional
policies targeted at the reduction of sovereign spreads are potentiallguite e cient in sta-
bilizing the economy and preventing a deepening of the e ects of th Great Recession, or a
new recession that would be speci c to European countries. In this prspective, the scale and
design of the recent QE program promoted by the ECB goes in the right diretion.

2.7 Conclusion

This paper builds a two-country model of a monetary union with soverégn default risk,
two types of banks and an interbank market. Properly calibrated, the madel is able to
reproduce most features of the business cycle of European countriemnd provides a reliable
representation of the European economy. Fed with an exogenous nancial stolt, with public
spending data and a properly calibrated default risk shock, our modealso reproduces the
dynamics of European countries during the Great Recession and after. fiis framework is
then used to assess the welfare losses from the Great Recession and {lpositive { e ects of
unconventional monetary policies. Among the experiments that are condated, policies that
intermediate a large fraction of saving banks assets and that are implermmted jointly, deliver
the largest reduction in the welfare losses from the Great Recessio.his result suggests that
the recent QE program proposed by the European Central Bank could have aigni cant and
positive impact in terms of macroeconomic stabilization.

2.8 Appendix
2.8.1 Steady state

At the country level, the zero-in ation condition implies that the s teady state markup is

M = 1= 1=p" (2.70)
In addition, =1 also implies
1+i=r9=1= (2.71)

The price of capital is g=1 and investment growth is x = 0. We also impose the steady
state value of hours workedn and normalize the exogenous variables values t& = &and

¢ = =1. We impose the levelsrk and deduce the value of capital to output ratios
1=m)
k=y" = - ¥~ 7 2.72

From the intermediate goods producers rst-order conditions, the following steady-state
relation holds between factor prices

w= & @ ) @am) ko a ) ° (2.73)
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which determinesw. Output y™ = vy is then given by

y = nw=(1 ) (2.74)
k andi by
- (1=M)
i = k (2.76)
Consumption is given by
c=y@d sy Kk (2.77)

where sy = g=yis the imposed share of public spending in output. Given the utilty function
considered,u, = !n , where is the inverse of the Frisch elasticity on labor supply, and
uc=( h)=(c(l h)). The labor supply equation

m¥ =w@ h)=c@ h) (2.78)

is then used to compute the adjusted labor disutility parameter! that makes hours worked
match our target.

As in Gertler and Karadi (2011, we also x the value of leverage ratios and the survival
rates of bankers, and adjust relevant parameters. Commercial banks neteovths are given by

nt= k= ¢ (2.79)

which using the de nition of leverage ratios also pins down demands foloans on the interbank
market

1°=( ¢ 1)n° (2.80)
On the government side, we have
P = Freta(by=bynax; t; 1) (2.81)
= p (2.82)
tg = sg (by) 1 rP (2.83)

where by is the debt to annual output ratio.
Combining interbank loan supplies with demands pins down the intebank market rate

1€+ %f =
(ra) "a+% (r2) a

(2.84)

wherea and a remain undetermined for now. Similarly, sovereign rates are givenysovereign
bonds market clearing conditions

rP@ ) = . i . - (2.85)
(r3) a+ %1 )(r2) a

b _ %5 1:"
T T @™ e % ) a (25
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where, again,a and a remain undetermined. Using these expressions to substitute imsset
demands

s _ 1€+ 9%f

U T L% =)= ) @=a &80
_ b?

SRR EICTE )=)(re=r) (a =3 (259

b = %8 2.89
T Te%=a () @=a (259

pins down the total value of savings banks asseta and a using the portfolio equations

" " _n W om " —n " .=l
a = @O YT = e Fpe = T o)

= gy o (D= s e = D)
=)t DT = T )l (2.91)

a

and its foreign counterpart once an assumption has been made about relativeeights, relative
returns on portfolios and relative total assets. Equilibrium interbank and sovereign rates are
also pinned down oncer? has been imposed. Notice that we consider values of the elasticity
of substitution " that guarantee rk > r, i.e. large values of".!® When total intermediated
assets of savings banka are known, their net worth is

n®=a=* (2.92)
Finally, the values of ' S and ' ¢ are given by
1 a
'S o= S (2.93)
k
e = 1 S (2.94)
and the values of S and ¢ by
S + a S
S = — (2.95)
cy k¢
= — (2.96)
2.8.2 Data
Calibration

The calibration matches 2008 measures. Data are taken from the OECD Main Ecamic
Indicators (MEI) database and from the OECD employment and labor market datistics
database.

Hours worked are obtained multiplying hours worked per employee and th total number
of employed persons in each sub-region (Core and Periphery). Takinghe sum and
dividing by total employment gives an average measure of hours worked irach sub-
region, that is nally expressed as a percentage of total time awake.

Using debt to annual GDP ratios for each country of the region, we build a masure of
public debt to annual GDP in each sub-region (Core and Periphery).

Using government expenditure on nal goods and GDP measures, we bullsub-region
measures of public spending to GDP.

0 perfect asset substitutability requires " !1
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Business cycle moments

GDP, private consumption expenditure on nal goods, total gross xed capital forma-
tion government consumption expenditure on nal goods are taken from tre OECD
Economic outlook database. Aggregates are volume measures at market prices arttet
data ranges from 1999Q1 to 20130Q4. Business cycle moments are computed as follows
Series are taken in logs, HP- ltered using a smoothing parameter = 1600 before mo-
ments are calculated. The standard deviation of GDP is expressed in abtute terms,
the standard deviations of consumption, investment and public spenihg are expressed
relative to the standard deviation of GDP.

Private spreads are computed from CDS quotes on 5Y private bonds and are take
from Markit. The sample includes 51 rms from the Core region, and 8 rms from the
periphery, on a monthly frequency from 2005M4 to 2015M4. We do not have monthyl
data for GDP (to compute the correlation of private spreads with GDP), and we use
the industrial production index from the OECD MEI database. Sub-region indices for
CDS are simply averaged. Sub-region industrial production indicesire build using 2008
GDP weights. Since the dataset is monthly, we compute business cil&emoments using a
smoothing parameter = 100000. Standard deviations of private spreads are reported
in absolute terms.

Loans and deposits are taken from the OECD Non-consolidated nancial balance sets
by economic sectors. We consider the sum of all sectors. Loans corresporathe items
labelled \loans" reported at the asset side of balance sheets, and depaositorrespond
to the items labelled \deposits" reported at the liability side of balance sheets. The
dataset is quarterly and ranges from 1999Q1 to 2013Q4. Amounts are expressed in
nominal terms so GDP de ators are used to make them real. Loans and depositare
taken in logs before HP- ltering the series using a smoothing paramedr = 1600.
Standard deviations are expressed relative to the standard deviation osDP.

Sovereign rates per annum are taken from the International Financial Staistics
database. We consider long-term ratesi.e. rates on 10-years government bonds. The
dataset covers the period from 1999Q1 to 2013Q4. We build sub-region measureg
sovereign rates using time-varying GDP weights, and compute the sgad with the
German rate before ltering the time series and computing busines cycle moments.
Standard deviations of sovereign spreads are reported in absolute terms

Public debt to GDP ratios are taken from the OECD Public Sector Debt database.
The ratios express general government gross debts, as percentages of aalnGDPs.
The series are quarterly and range from 2000Q1 to 2013Q4. Sub-region ratios are com-
puted based on time-varying GDP weights before HP- Itering the data and computing
business cycle moments. Standard deviations of the ratios are reporteth absolute
terms.

Simulations

Simulations use sub-region (Core and Periphery) measures of GDP, plib spending, debt to
annual GDP ratios and sovereign spreads. The dataset is build using theame methodology
as in the business cycle section but data are ltered di erently. Time series are detrended
using an HP- lter with = 10000, a much higher value than in the business cycle section. We
do not want the Iter to absorb too much of the e ects of the Great Recession. The resulting
time series are then smoothed with an HP- Iter with a very low value ( = 1:5) to remove
unimportant high frequency movements. Times series are then coidered in deviation or
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log-deviation from their 2008Q1 values to capture the e ects of the Great Reession. Hence
data range from 2008Q1 to 2013Q4 in the simulations.

2.8.3 Additional gures

Figure 2.5: Capital quality shock (Periphery region). Solid: Baseline model, atted red:
model of Gertler and Karadi (2011).
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Chapitre 3
Fiscal Devaluations in a Monetary
Union with Endogenous Entry and
Tradabllity

3.1 Introduction

Fiscal devaluations have recently attracted a lot of attention among poliggmakers of the
Eurozone. The constraint on nominal exchange rates imposed by monetary umiation makes

the reduction of external imbalances more di cult, which has become nore problematic since
the 2008 Great Recession and the subsequent Eurozone crisis. Fiscalvdriations { a rise in

tax rates a ecting the consumption of goods (typically VAT) along with a fall in labor income

tax or payroll tax rates { have appeared as a potential cure. Portugal recenty announced
that a scal devaluation would be implemented. Some countries such as Bnmark (in 1987),

Germany (in 2007) or France (2012) already proceeded to shifts in the tax buren from labor

income to consumption taxation. The e ects expected from such policés are a reduction in
labor costs, production costs and a change in the relative price of tradalkel goods, leading
to an expenditure switching e ect towards domestic goods that impoves the trade balance,
with positive e ects on output and employment.

In this paper, we investigate the e ects of scal devaluations on key macoeconomic aggre-
gates and welfare using a two-country monetary-union model with endogesus varieties and
endogenous tradability! The model derives fromAuray, Eyquem and Poutineau (2012 and
Cacciatore and Ghironi (2014. As usual, endogenous tradability is introduced by a threshold
condition on export pro ts. However, endogenous entry is introduced h a more intuitive way
than Auray et al. (2012 and Cacciatore and Ghironi (2014, as it derives directly from prof-
itability conditions on the domestic market, providing a more straightforward interpretation
of the e ects at work.? Carefully calibrated to countries of the Euro Area and driven by
standard productivity and monetary policy shocks, the model succesfully replicates a large
set of business cycle moments. We thus use the model to account fohd e ects of scal
devaluations engineered through a temporary rise in VAT and a fall in the payroll tax rate
that keeps the government budget balanced.

The theoretical channels through which scal devaluations can a ect the economy were
recently studied by Farhi, Gopinath and Itskhoki (2014. They show that allocations implied
by nominal exchange rate devaluations may be replicated under an exteng set of assump-
tions regardless of the size of the targeted devaluation, and provided gevnments have access

1The paper thus belongs to the open-economy literature with het erogeneous rms and/or endogenous
tradability along the lines of Bergin and Glick (2009, Bergin and Lin (2012, Naknoi (2008, or Roriguez-
Lopez (2011 among others.

2Auray et al. (2012 borrow from Ghironi and Melitz (2005 and assume that entry depends on nancial
conditions, as the value of rms' equity is arbitraged by househ olds. Cacciatore and Ghironi (2014) consider
that entry is based on a cost minimization by nal goods produce rs. Our entry condition only depends on the
perspectives of pro ts on the domestic market.

49



50 CHAPITRE 3. FISCAL DEVALUATION AND TRADE

to a su ciently large number of tax instruments. Hence, changes in the tax mix can help gov-
ernments a ect the terms of trade and real exchange rates within a monedry union, and may
generate external re-balancing e ects and a rise in GDP through expor and the rise of hours
worked 2 In line with the literature, we nd that a unilateral scal devaluati on boosts out-
put, consumption, hours worked and exports while imports are depressd. Net exports are
signi cantly improved in the short run. Our results thus comforts existing studies about the
overall e ects of scal devaluations.*

However, most papers focusing on the e ects of scal devaluations or sal policy in open
economies disregard the potential e ects that scal devaluations might have on the patterns
of trade, limiting their scope to the e ects on the intensive margin of trade, i.e. expenditure
switching and international wealth e ects (see Bosca et al.(2013, Lipinska and von Thadden
(2012 or Langot and Lemoine (2014). Since Ghironi and Melitz (2005 however, we know
that changes in terms of trade not only induce expenditure-switchirg or wealth e ects, but
also impact the number of traded varieties, altering the overall degee of trade openness in
the economy® Hence, any change in the taxation of goods and labor that a ects terms of
trade should translate into signi cant e ects on the number of produced varieties and on the
number of exported varieties. In this paper, we show that endogenousradability magni es
the trade e ects of scal devaluations, and is therefore an important transmission channel of
such tax reforms. The reason is that a scal devaluation not only lowers tre relative price of
domestic exports but also leads to a rise in the number of traded variges, that contributes
to raise exports. An opposite e ect is at work for foreign exports (domestc imports) that
lowers the number of imported varieties and deepens the fall in imprts resulting from a scal
devaluation.

In addition, we uncover an important and undocumented transmission tannel of scal
devaluations that relies on business creation. Endogenous businessation and the introduc-
tion of new varieties of products has long been identi ed as an importantsource of economic
uctuations. & We show that allowing for endogenously produced varieties enhance$i¢ re-
sponse of domestic output, investment, consumption and hours workedota scal devaluation.
Most importantly, this channel leads to a much larger rise in private consumption and hours
worked in the domestic economy, and ampli es the fall in the real wage. Fuaher, this as-
sumption induces a positive transmission to the foreign economy (outpt in particular) while
the transmission is negative when the number of produced varietiess held constant. The
mechanism at work is quite simple to grasp: the joint fall in domestic ard foreign real wages
lowers entry thresholds and triggers additional entries in both counties.

Our contribution to this literature is twofold. First, we show that endogenous tradability
strengthens quite signi cantly the e ects of scal devaluations on tr ade ows and on the
resulting dynamics of the trade balance. Second, we show that scal daluations boost
business creation through the entry of new rms because they produe signi cant downward

Relatedly, Langot, Patureau and Sopraseuth (2014 analyze the optimal taxation scheme in an open
economy with search labor market frictions.

“A recent study by the European Commission (2013) uses general egilibrium models to quantify the
e ects of scal devaluations and concludes that scal deval uations induce an expansion of employment and
GDP, while the trade balance reacts positively in the short-run. Bosca, Domenech and Ferri (2013 develop
a general equilibrium model of a small open economy with search axd matching frictions calibrated to Spain.
They show that a scal devaluation may be e ective in stimula ting output, hours worked and the trade balance.
Engler, Ganelli, Tervala and Voigts (2014) propose a New-Keynesian model with Ricardian and Non-Ricardi an
households and sticky wages and nd similar results.

5See also the recent contribution of Imura (2016).

6SeeBilbiie, Ghironi and Melitz (2012 and references therein for the importance of business creation in
closed economies andAuray and Eyquem (2011) in open economies.
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pressures in both domestic and foreign real wages, a key factor in the préability condition
that determines the creation of new business in our model. These adibnal transmission
channels are absent form usual open-economy models and play an importanble in the
dynamics of key macroeconomic aggregates and welfare gains and losses that tegtom
scal devaluations.

We perform two types of sensitivity analyzes. The rst one investigates the e ects of
pre-announcement of the scal devaluation on the implied economic dynarits and welfare
gains/losses. The resulting adjustment patterns change radically theshort-run dynamics
and welfare e ects of scal devaluations compared to unexpected refors. The timing of
announcement thus matters for the way welfare gains/losses materializever time, and can be
manipulated by policymakers. The second one perform a more sensitiyi analysis indicating
that our results are fairly robust to changes in key parameters.

The paper is organized as follows. Section 2 presents the model used analyze scal
devaluations. Section 3 presents the calibration of the model. Seah 4 comments on the
dynamics implied by scal devaluations whether they are unexpectd or pre-announced. The
welfare e ects are also reported and analyzed. Section 5 concludes.

3.2 Model

As in Auray et al. (2012, we consider a model of endogenously produced and traded varieties
along the lines ofGhironi and Melitz (2005, and incorporate sticky prices in the retail sector.
However, as inCacciatore and Ghironi (2014, we consider an intermediate sector producing
goods that serve as inputs in the production of nal goods, and that are usd to pay entry
and export costs. We depart from all those contributions in assuming morentuitive entry
conditions, based on intertemporal pro tability conditions on domestic and export markets.
Fiscal policy instruments are the VAT and payroll tax rates and thus alter the conditions of
production in the intermediate and nal sectors with strong implic ations on entry in domestic
and export markets, and with general equilibrium consequences.

3.2.1 Households

Each country is populated with a representative household. In the hore country, the repre-
sentative household maximizes a welfare indeX:

" #
h 3 . .
Wi =E; S tu(cs; s) (3.1)
s=t
subject to the budget constraint:
b+ pe(c+acy)=re by c+wie+p( e+ ) taxy (3.2)

and to the appropriate transversality conditions. In the above expresions, is the subjective
discount factor, ¢; is the aggregate consumption bundle;; is the quantity of labor supplied.
Domestic households have access to a nominal bond issued in the monatamion in quantity
by, that pays a risk-free nominal interest rater; 1 between periodst 1 andt. Trading bonds
requires the payment of adjustment costsac,; = P(b=p b:|c)2:2. Further, p; denotes
the CPI in the domestic country in period t,  is the total amount of real prot received

"We do not describe in details relations characterizing the foreign economy. However, similar conditions
hold.
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from monopolistic nal goods producers and ; the amount of real pro ts received from the
retail sector. Variable tax; is a lump-sum tax. In period t, the household determines the
optimal consumption ¢, labor supply "¢, and the amount of bondsh,. Combining rst-order
conditions yields:
E It =1 (3.3)
T @y P(hEp bEp) '
Ut + UgWi=pp = 0 (3.4)

where tt+1 = U ¢t+1 =Uet iS an adjusted discount factor and where { = pi=p 1 is the CPI
in ation rate. The rst condition is the Euler condition on bonds and the second is the labor
supply equation. Aggregate consumption is a bundle of the di erent localvarieties! of retail

goods:
Z 1 1 -1

() d (3.5)
0

Ct

and the corresponding CPI is
Z, 1

1

LY )bl (3.6)

Pt

which produces the following demand functions

pe (1)
()= —= C 3.7
() o t (3.7)
Bond adjustment costsac, and public spendingg: are also expressed in units of this bundle

and add-up to total demand.

3.2.2 Firms

The retail sector aggregatesn; domestic varieties andn,., foreign varieties according to

z Z . p—

Nt

1 X;t 1
ye(t)= , Y (z;!)  dz+ , O (z;!)  dz (3.8)

where > 1 is the elasticity of substitution between di erent varieties. ® The nominal marginal
cost attached to this bundle is:

Znt ZnX't '%
mc (1) = me; = pat (2)* dz+ P (27 dz (3.9)
0 0

where pg; () is the price of domestic varieties andp,.; (z) the domestic price of imported
varieties. Optimal good demands respectively from domestic and foign retailers are

yar (z;1) = pdrrt]étz) yi (1) and y, (z;!) = pxr;rt]étz) yi () (3.10)
!
@D = PEE ) adya@n= By

8 As will become clear in the next section, n; varieties are produced in the domestic (resp. n; in the foreign
economy) and only a subsetny: (resp. ny. ) of the total number of varieties is actually traded.
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Each variety of retail good ! is sold at price p; (! ) subject to Rotemberg adjustment
costs. Optimal pricing thus solves

R

MaxE oo ps()ys() 1 (ps(1) = 2 (!) 1°=2  mesys(!) ;0 (3.12)
t s=t

at time t to the demand functions given by Eq. 3.7), which gives

( D1 (¢ 1%=2 + ((t 1) Elws 11 Dya=pnl= mc ¢
(3.13)
where mc; = mc=p is the real marginal cost in the retail sector.

The production sector is made of intermediate goods producers and al goods producers.
In the intermediate sector, a unit mass of producers use labor to prduce an intermediate
input that they sell competitively. Their production functioni s

Xt = at‘t (314)

where the total factor productivity a; evolves as log; = aloga; 1+ &. The CPl-based real
marginal cost' ; at which intermediate output is sold is

Lo @ ) (wEp)

A (3.15)

as hiring units of labor incurs the payment of a payroll tax -;.

In the nal good sector, there is a continuum of heterogeneous rms thatdi erentiate in-
termediate goods. The sector allows for endogenous entry and endogenouadability. Over
the entire space of potential varieties, only a subset will actually e created and commercial-
ized. Firms have speci ¢ random productivity draws z that remain xed once rms have been
created. Variety creation incurs a once and for all sunk cosf¢, paid in units of intermediate
goods. At each periodt, there are two types of rms: n; rms that are already productive
at the beginning of the period and ne.; rms that are newly created { but nonproductive
yet { within the period. At the end of the period a fraction 2 [0; 1] of all existing rms is
exogenously a ected by an exit shock. The total number of varieties this evolves according
to:

ne=( )(nt 1+ Neyt 1) (3.16)

Among the rms created, only the most productive address the export market. Entry
in the export market is subject to a repeated payment of a costf«, also paid in units of
intermediate goods, and incurs the payment of iceberg melting cdas .° So rms need to be
productive enough to cover the entry and transportation costs. Firm-speci ¢ productivity
z has a Pareto distribution with lower bound zni, and shape parameter" > 1. The
probability density function of z is g(z) = "z,,,=Z " and the cumulative density function is
G(z)=1 (zZmin=2) . Over the total number of potential rms only a subset will actually
be created and their number will be

ne=1 G (zdy)) = ( Zmin=Zs1) (3.17)

where zy+ will be determined by a free-entry condition. In addition, among the total number
of rms addressing the local market, the number of exporting rms nyt will be those that
are productive enough to cover the additional various export costs and teir number is:

Nt =1 G(2t) = (Zmin=2ct) (3.18)

®0Out of a quantity y produced and shipped, onlyy=(1+ ) actually arrive. Firms need to produce (1+ )y
to sell y.
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where zy¢ is the individual productivity of the cut-o exporting plant. Let t (z) denote the
total current prots of a rm with productivity =z and ' {(2) its speci c production cost,
dened as' (z) = ' t=z. Total current prots are composed of domestic prots 4. (z) and
export prots i (2)

_ Pd;t (2) "t

gt (2) = @+ Wp 2 Ya:t (2) (3.19)
_ Px:t (2) 1+ )"+ :

xt (2) = i+ op Z Yt (2) Fx' (3.20)

where  and , are respectively the domestic and foreign VAT ratest® Optimal pricing
conditions are derived subject to the demand function given by Eqs(3.10-(3.11) and optimal
prices imply

Pa;t (2) ' Px:t (2) '
(@)= S A wgand @)= SIS ) @ W G2D)
where we have used the fact thaty = p; =p is the real exchange rate and where = = 1).

Entry occurs one period before production can start and the productvity draw of the last
rm is determined by a pro tability condition. The entry product ivity cut-o  z4: is obtained
by equating the expected discounted sum of domestic prots (starthg in t + 1) of the last
rm entering in period t, i.e. drawing its productivity level in t, to the initial entry cost paid

in units of intermediate goods:
m X- #
Ey (s (@ )% " as(za) =fe's (3.22)

s=t+1

A recursive formulation combined with optimal pricing conditions gives
m !#
1

1 "4l
E - 1 + f¢' =fe 3.23
t tit+1 ( ) (1+ Vt+1) ( 1) Zd’t yt+1 e t+1 et ( )

This equation shows the determinants of rms entry. Higher entry (lower threshold z4.¢)
occurs when current marginal costs are low, market size is large, wheWAT is low and when
current entry costs are low or expected discounted entry costs higér than current costs.
Among the rms that produce, only the most productive can pro tably en ter the export
market given that addressing the export market requires paying theiceberg melting cost and
the repeated export costs. Hence the export productivity cut-o is .t (zxt) = O or, after
using the optimal pricing conditions,

- 1
Zt_(l+ ) (1+ vt)'t 1 fx !
Xt = -
( 1 G Yt
As in the case of rms' entry, the equation shed lights on the determirants of entry in the

export market: low trade costs, low marginal costs, low xed export coss, low foreign VAT
and large foreign markets.

(3.24)

3.2.3 Aggregation, Governments and Monetary Policy

Let us rst de ne the average productivity of rms addressing the d omestic market asey =
1

r zq+ wherer =("=(" (  1))) T and the average productivity of rms addressing both
markets asBt = 5 zy;t .

0Notice that the foreign VAT rate applies to exports of domestic rm s.
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Average prices De ning the average price of a domestic good a4+ = Pg:t (B4:t) =p and
the average price of an exported good asxt = pxt (B:t) =p, We obtain real average prices:

€t = I+ w)' t=(5zar) and e =(1+ ) (I+ )" t=(AS 2xt) (3.25)
where g = p,=p is the real exchange rate.

Variety e ect . From the form of the marginal costs in the retail sector, we uncover the
following variety e ects:

niej, + N6 =(me)' ;andnge +ngey =(mc =p)’ (3.26)

Goods market clearing Intermediate goods serve as inputs of nal goods producers.
When nal goods producers are more e cient they need less interméiate input to satisfy
the demands from the domestic and foreign retail sectors. Further, tie various entry costs
are paid in intermediate goods. The market clearing condition is thus

mc! n mc! Ny:
t tYt + (1 + ) t X;t yt
€d;t S Zgit Ex;t S Zyit

at‘t = + ne:tfe+ nx;tfx (327)

The market clearing condition for the nal goods sector is
ye= ne(mef) e, i+ Nyt (el ) e vy (3.28)

Net foreign assets. Net foreign asset dynamics is obtained aggregating all budget con-
straints with market clearing conditions:

B ore 1 1= ¢ = gnge (e ) e>l<;t Yoo Nyt (mcy) exlt Yt (3.29)

In ation rates . Finally, using the de nition of average prices, the dynamics of domstic
and export goods in ation rates is given by

dt= t = €gt=€gt 1 and = = &t =6t 1 (3.30)

Governments Governments have a balanced budget every period. Distorsionary ahlump-
sum taxes exactly nance a constant provision of public expenditureg; = g, expressed in units
of nal goods

T We=R) e+ (=@ w) neeg + et (Mop) v+ taxg = g (3.31)

Monetary Policy. The common central bank controls the nominal interest rate, and
commits to the following rule

log(re=r)= rlog(rt 1=r)+(1 ) d log(e/=e")+ dylog @'=¢' ; + | (3.32)

1=2_ 1=2 . , . . .
where ef' = e; g is the union-wide average (data-consistent) in ation rate, &' =

y:tlzzyt %2 is the data-consistent output and | is a monetary policy shock!!

3.3 Calibration

Table 3.1 reports the value of our calibrated parameters.

1n models with an extensive margin of activity and love for varie ty, the theoretical measures of price indices
and macroeconomic aggregates do not have an empirical counterpa. They must therefore be adjusted to be
consistent with the data. See Ghironi and Melitz (2005 and Appendix A for an extensive discussion.
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Table 3.1: Parameter values.

Discount factor =0:99
Risk-aversion =2
Consumption / leisure weight adjusted to get~ =0:35
Entry cost fe adjusted to getn =1
Export cost fx adjusted to getny=n=10:2
Exogenous death rate =0:025
Elasticity of substitution between varieties of nal goods =3:8
Elasticity of substitution between varieties of retail goods =6
Pareto curvature parameter "=4:87
Price stickiness parameter =80
Steady-state trade costs =0:10
Portfolio adjustment costs on bonds b =0:0007
Steady-state VAT rate v =0:15
Steady-state payroll tax rate - =0:3
Nominal interest rate persistence r =0:87
Reaction to aggregate in ation d =1:93
Reaction to aggregate output growth dy = 0:075

Households.The calibration is identical in both countries. Target countries are those that
belong to the Euro Area. The model is quarterly. The discount factor 8 = 0:99. The

utility function is:
1

¢ @ ")t

1
The risk-aversion parameter is setto = 2 and the value of is adjusted to obtain a steady-
state value of hours worked of = 0:35, in line with the share of hours worked in total awake
time in Euro area countries according to OECD gures.

u(ce;'t) = (3.33)

The production sector. The values offe and fy are determined endogenously to match
respectively the steady-state number of varietiesn and the number of traded varieties ny.
Without loss of generality, we imposen = 1. Based on European data from the SDBS
Database, rms' death rate is consistent with = 0:025. Further, we follow Cacciatore, Fiori
and Ghironi (2016 and calibrate the elasticity of substitution between varieties at = 3:8.
Incidentally, a value of = 3:8 implies rather high steady state markups over marginal costs.
However, given the presence of xed costs, markups over average costee in line with values
found in the literature. 12 As in Cacciatore et al. (2016, the price stickiness parameter is set
to =80.

The trade sector. Based on French data,Berman, Martin and Mayer (2012 report that
the share of exporting rms is around 20%, implying ny=n = 0:2. We impose this number in
the steady state through an adjustment of the export costf. Eaton, Kortum and Kramarz
(2011 estimate Pareto parameters governing the distribution of french rms and their best
estimate is" = 4:87. We impose this precise value, and set = 0:1, which yields a degree of
intra-zone trade openness of 21%, close to the data. Our calibration implethat exporters
are 3916% more productive than non-exporters, and that domestic prices are 161% higher
than export prices (including iceberg trade costs). Finally, as inSchmitt-Grole and Uribe
(2003, the international bond adjustment cost parameter is , = 0:0007.

Tax rates and monetary policy. Our analysis will be conducted through changes in the
VAT rate and in the payroll tax rate. The steady-state VAT rate is ; = 0:15 and the

12 5eeBilbiie, Ghironi and Melitz (2008 for an extensive discussion.
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steady-state payroll tax rate is -1 = 0:30. Both gures match Euro Area averages. The share
of public spending in nal output is sy = 0:2. Monetary policy parameters are calibrated
after the values reported in Cacciatore et al. (2019: , =0:87,d =1:93 anddy = 0:07513

3.4 The e ects of scal devaluations

3.4.1 Baseline case

We start our analysis with the e ects of a temporary (8 quarters) unilateral increase in
VAT vt > 0 raising scal revenues by 1 pp of ex-ante GDP together with a redudbn
in the payroll tax rate ¢ that keeps the government budget balanced each period. The
corresponding increase in VAT is 125 pp, that will translate into an approximate 2:5 pp fall
in the payroll tax rate. As shown in Farhi et al. (2014, such a tax reform mimics the e ects
of a nominal exchange rate devaluation.

In Figures 3.1and 3.2 below, we consider three alternative models: the baseline modehe
model with a constant number of produced varieties and the model with constant produced
and traded varieties. When the number of produced varieties is coriant, Equation ( 3.23) and
its foreign equivalent are replaced byn; = n; = m = 1. When the number of traded varieties is
constant, Equation (3.24) and its foreign equivalent are replaced byny: = n,, = iy = 0:2m.

In all cases, the model is solved under perfect foresight using a ndmear Newton-type
algorithm with the set of parameter values reported in Table 3.1. We report mostly data-
consistent variables in those graphs unless stated otherwise, as this typically what pol-
icymakers would observe after such a policy change. Indeed, as explauh in Ghironi and
Melitz (2005, our simulated aggregates have to be de ated by a price index capturig the

aggregate variety eect. Dening pr = (n¢+ nx;t)% p:, real data-consistent variable x;
writes X; = piX¢=p, 8X. In addition, average (data-consistent) in ation rates are de ned as
et = (p=p 1) =(B=1 1), and terms of trade asq = p,=p;. However, the quanti cation of
the impact on welfare will be conducted using welfare-based variabteto capture accurately
the potential bene ts or losses from the perspective of households.

Let us start with the baseline model and focus on the domestic economyeported in Figure
3.1 The tax reform implies a rise in VAT and a fall in the payroll tax rate, with opposite
e ects on consumption. The rise in VAT increases the price of domestally produced goods
as well as the price of imports, which tends to depress consumptiorOn the contrary, the fall
in the payroll tax rate lowers the production cost which increases otput and labor demand,
pushing real wages up. The fall in the production cost fosters busirss creation (the extensive
margin) while the rise of labor income potentially contributes to the intensive margin of
consumption. Overall, welfare-based consumption goes up mostly dueotthe contribution
of the extensive margin and data-consistent consumption (its intensie margin) is muted
in the rst periods before rising as well. The dynamics of varieties is interpreted through
Equation (3.23. It shows that the reform has potentially opposite e ects on rms' entry:
the rise in VAT should depress business creation while the fall inthe production cost and
the rise in (welfare-based) domestic demand should push entries ithe opposite direction. In
equilibrium, after a scal devaluation, the second e ect dominates and the total number of

13 Appendix A shows that our calibration matches business cycle moments quite accurately. In particular, the
volatility, persistence and cyclicality of gross and net trade ows at the business cycle frequency are remarkably
well matched: the trade balance is counter-cyclical, imports are more strongly correlated with output than
exports and both exports and imports are more volatile than output . The persistence of the real exchange
rate is also well reproduced although as in Ghironi and Melitz (2005), its volatility is not correctly matched.
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Figure 3.1: The home e ects of a domestic scal devaluation
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varieties rises signi cantly, driving investment up as well. The net e ect on output is positive
because total demand (consumption plus investment in the creation of ew rms) goes up.

Concerning the export sector, the trade reform has unambiguously posie e ects. The
relative price of exported goods falls and foreign demand grows, whichdosts both the
intensive margin and the extensive margin of exports. Imports fall dranmatically because
their relative price goes up very much and because the number of foign exporters falls
dramatically. The net e ects on the trade balance are positive. The latter is improved by
0.5% of GDP on impact and tracks the dynamics of exports, that return to their steady-state
value after 5 quarters. Quantitatively speaking, a scal devaluation raises output by 1% on
impact, and by more than 2% after 8 quarters. It progressively increase¢data-consistent)
consumption from basically zero on impact to almost 0.7% after 8 quarters, ath raises hours
worked by 2% on impact and up to 2.5% after 8 quarters. The the real wage inceses by 1%
on impact and by around 2% after a few quarters. The number of rms goes up pgressively
and raises by more than 1.5%.

When the reform is undone after 8 quarters, there is a reversal in th dynamics of many
variables. In particular, exports fall below their initial steady-state value { a 0.5% fall after
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the initial 2% rise { and imports return to the steady state. The trade surplus observed in
the rst periods thus turns into a trade de cit that represents less than 0.1% of GDP. The
intensive margin of consumption slowly returns to the steady state afer a gradual rise, and
welfare-based consumption reverses down below its initial steadstate value. Varieties go
back slowly to their steady-state value.

What are the di erences with respect to alternative models? The nost striking di erence
between the model with endogenous entry and models with constant végties pertains to the
dynamics of output, the real wage, hours worked, consumption and in ation. Allowing for
endogenously produced varieties magni es the response of these varlab and leads, among
other things, to a much larger rise in consumption and hours worked in tle domestic economy.
Allowing for endogenously traded varieties produces only minor di eences in the key variables
listed above but makes a signi cant di erence in the dynamics of trade ows and trade
balances. In particular, with a constant number of produced varietiess and and endogenous
tradability, the rise in exports and the associated improvement of he trade balance are both
more persistent after a scal devaluation. However, the impact of thissustained improvement
of the trade balance on GDP remains quite small compared to the contribuion of consumption
and investment when the number of produced varieties is endogenou®verall, endogenously
produced varieties make a much larger di erence both quantitatively and qualitatively for
the dynamics of key domestic variables after a scal devaluation. Endogeous tradability
makes a smaller di erence on those variables, but contributes to exaggate the response of
the trade sector.

In addition, the model with a constant number of produced varietieshas radically di erent
implications for the transmission to the foreign economy, in particular for the dynamics of
GDP. The dynamics of foreign variables implied by our scal devaluation experiment are
reported in Figure 3.2 Starting with our baseline model again, we nd that a domestic
scal devaluation generates a substantial and persistent increase in dput (up to 0.2%). The
relative price of foreign exports rises, which triggers an expenditte switching e ect towards
domestic goods in the short run. This negative supply shock is illatrated by a fall in foreign
exports (that mimics the fall in domestic imports) and by a substantial fall in the number of
exported varieties. In addition to these e ects on trade, the negative supply shock reduces
the foreign real wage along with foreign hours worked, inducing an indireicpositive spillover:
the entry threshold falls and tends to boost business creation. Herg the domestic scal
devaluation a ects the foreign economy through a negative shock on the intasive margin
but through a positive shock on the extensive margin. Indeed, whilexisting rms reduce the
intensive margin, new rms enter the market, as shown by the risirg dynamics of the total
number of varieties. This rise is responsible for the persistentise in output, consumption
and of course investment. When the number of produced varieties ideld constant, the
dynamics of output are negative, the real wage falls more and drives hours wked further
down. Consumption still goes up because the relative price of imposd falls but a scal
devaluation with a constant number of varieties has a negative e ect on tre productive sector
of the foreign economy.

The above experiment shows that the assumptions of endogenous varie and endoge-
nous tradability crucially matter when investigating the e ects of scal devaluations, as the
domestic and foreign e ects of such a tax reform are critically dependst on these assump-
tions.
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Figure 3.2: The foreign e ects of a domestic scal devaluation

(c) Consumption (Welf.
(a) Output (b) Consumption based) (d) Investment

o
o
) w

-

% deviation
% deviation
% deviation

0.1

_ % deviation

0.2

(ﬁ

5 10 15 20 5 10 15 20

(f) Imports (g) Traded varieties (ny)

N

o

UL (T
o )
)

_% deviation
% deviation
Q =
% deviation
N

a

5 10 15 20 5 10 15 20

W

(k) Real wage () Varieties (n)

% deviation

% deviation
__% deviation

5 10 15 20 5 10 15 20

(o) Nominal interest rate (p) Rel. price of exports

4.

»
»
N

LTI
llllllllllllllllllr

% deviation

/

% deviation

&
h

Annual rate

N

Solid black: baseline model, Dotted red: bxed n, Dashed black: bPxedn and ny. Variables are reported in a
data-consistent manner unless specibed otherwise.

3.4.2 \Welfare analysis

Given the above dynamics, what will be the welfare implications of the tax reform analyzed?
We quantify the welfare gains by computing the Hicksian consumption egivalent that makes
households indi erent between experiencing the reform and remaiing at the initial steady
state. This Hicksian equivalent is computed at dierent horizons, for the three models,
whether the reform is implemented unilaterally or jointly. Its cal culation is made using
the utility function with simulated paths for welfare-based consumption and hours worked.
The most relevant computation is the one that is made over an in nite horizon but the
associated numbers should be small in all cases, since the reform enporary and lasts only
8 quarters. In the short run, in the domestic economy, the tax reform mises hours worked
and welfare-based consumption, a combination that yields unclear wedire e ects. In the
longer run, consumption remains above its steady-state value for quitsome time while hours
worked fall below their steady-state value, so the reform should gemate welfare gains. In the
foreign economy, the short-run and long-run welfare e ects should be pasve given the joint
increase in consumption and fall in hours worked. How big are these welfe gains/losses? Do
alternative models produce di erent welfare e ects? What are the welfare e ects of a joint
reform?
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Figure 3.4. The home e ects of a domestic scal devaluation - Announced vs. Unexpedd
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of the announcement, households and rms know for certain that VAT will rise and that the
payroll tax will fall in 4 and 8 quarters respectively. The expectal fall in the payroll tax
lowers the future cost of building varieties { through the e ect on the real wage { leading
rms to postpone entry. Produced varieties thus fall immediately, leading the demand for
intermediate goods to drop as well, lowering labor demand (hours and ta real wage both drop
when the reform is pre-announced). This movement is large enough tamWwer consumption.
The relative price of exported goods falls but this is due to interral real wage de ation.
Transmission to the foreign economy occurs through this fall in the redtive price imported
goods, foreign imports increase, but the foreign productive sectorsi depressed by the fall in
hours worked. Real wages fall but not as much as when the reform is unexpted and the
movements in consumption and hours worked are dampened.

This analysis reveals that the timing of announcement and implementaion of scal de-
valuations crucially a ects the resulting short-run dynamics. Because pre-announced scal
devaluations may lead to very di erent adjustment paths they should also result in very dif-
ferent welfare e ects in the short run. Overall, announced scal devaluations should have
positive welfare e ects in the short run for domestic households and oclear e ects on for-




































































































































































































































	Introduction

