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1 - Introduction

Cette thèse s’intéresse à la taxation internationale sous l’angle de l’évasionet de l’évitement fiscal. Elle est composée de trois chapitres. Le premier cha-pitre porte sur la formation des paradis fiscaux et leurs déterminants. Le se-cond chapitre s’intéresse aux liens entre l’activité des entreprises multinatio-nales états-uniennes et leurs stratégies d’évitement fiscal. Le troisième cha-pitre propose un modèle calibré de localisation des entreprises avec un envi-ronnement fiscal riche qui autorise le déplacement des profits dans les paradisfiscaux. Lemodèle est utilisé pour simuler les conséquences de plusieurs typesde réformes de la taxation internationale sur les revenus fiscaux, l’évitementfiscal, la production et la consommation.Dans ce résumé, nous mettons d’abord en perspective les spécificités de lataxation internationale. Nous introduisons ensuite les paradis fiscaux et dis-cutons leur usage par les entreprises multinationales. Nous explorons ensuitedifférents enjeux de la taxation des entreprises multinationales et abordonsses réformes possibles. Enfin, nous présentons brièvement chacun des troischapitres composant cette thèse1.
La taxation, outil central des Étatsmodernes. La taxation est l’un des prin-cipaux outils de politique économique des États modernes. C’est un élémentessentiel de leur constitution qui leur permet de financer un large ensemble debiens publics ainsi que leurs politiques de redistribution. Comme l’écrit Marga-ret Levi pour signifier leur étroite connexion : « L’histoire de la production desrevenus publics est l’histoire de l’évolution de l’État » (Levi, 1989, page 1).2 Selonl’OECD Tax Database, les revenus fiscaux correspondent en moyenne à 33,4 %du PIB dans les pays de l’OCDE (Modica, Laudage et Harding, 2018, OECD, n.d.).À titre de comparaison, durant la période 1830-1839, la taxation représentait6,6 % du PIB dans les pays à haut-revenus (Cagé et Gadenne, 2018).Dans les États modernes, la taxation sert plusieurs objectifs. Elle permetpremièrement de financer la production de biens publics par l’État. Leshistoriens de l’État moderne se sont appliqués à montrer l’apparition et lamodernisation de la taxation durant les périodes de guerre (Tilly, 1993). Au-delà des périodes de guerre, la démocratisation et la modernisation des Étatsont également permis l’augmentation progressive des revenus fiscaux entrele XIXème et le XXème siècle (Aidt et Jensen, 2009a ; Aidt et Jensen, 2009b).Cette croissance s’est également appuyée sur une augmentation constantede la demande pour le financement de biens publics tels que l’éducation, lesinfrastructures ou les dépenses sociales (Kiser et Karceski, 2017, Lindert, 2010).L’État fiscal est donc une constante des États modernes. Même lesapproches philosophiques les plus opposées à l’État tendent à approuverl’existence de la taxation pour le financement de ses activités régaliennes(Vallentyne, 2018). Au-delà des secteurs régaliens, la taxation sert à finan-

1Certaines parties de cette introduction sont basées sur Laffitte (2019).2Traduction de l’auteur.
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cer un certain nombre de biens publics tels que l’éducation, la santé, lesinfrastructures, etc. Ces objectifs répondent à des principes d’équité ainsique d’efficacité économique. Le modèle de Barro (1990) illustre le rôle dela dépense publique pour l’efficacité économique. Il propose un modèle decroissance endogène simple dans lequel il incorpore un service public dans lafonction de production privée. Sous cette hypothèse, la taxation et la dépensepublique servent l’efficacité économique en permettant le financement d’unbien public productif. Ainsi, les dépenses publiques permettent de compen-ser le sous-investissement privé dans les biens publics. Les résultats de cemodèle, dans lequel la dépense publique permet de corriger des externalités,rejoignent les remarques d’Adam Smith sur le rôle de l’État dans la vieéconomique : « Le troisième et dernier des devoirs du souverain ou de larépublique est celui d’élever et d’entretenir ces ouvrages et ces établissementspublics dont une grande société retire d’immenses avantages, mais qui sontnéanmoins de nature à ne pouvoir être entrepris ou entretenus par un ou parquelques particuliers, attendu que, pour ceux-ci, le profit ne saurait jamaisleur en rembourser la dépense. » (Smith, 1843, p.65).
Un deuxième objectif important de la taxation est la redistribution. Unetaxation et une redistribution progressives permettent de redresser les in-égalités. En France, sur la période 2010-2018, Bozio, Garbinti, Guillot, Goupille-Lebret et Piketty (2020) montrent par exemple que la redistribution issue dusystème de taxation a permis d’augmenter de 50 % la part de revenus déte-nue par les 50% les plus pauvres, tout en diminuant de 25% la part de revenusdétenue par les 10 % des individus les plus riches. Ces deux derniers objectifssont associés depuis Mirrlees (1971) dans la théorie de la taxation optimale quiétudie les caractéristiques d’une politique de redistribution optimale dans lecadre d’un arbitrage entre équité et efficacité économique.
Les États combinent ces divers objectifs selon les préférences politiques etsociales et fixent ainsi le niveau de taxation. La taxation a pris plusieurs formesau cours de l’histoire, les formes de taxationmodernes se développant à partirdu début du XXème siècle. La taxation moderne se distingue par trois carac-téristiques (Seelkopf et al., 2021). Premièrement, les taxes modernes ont uneassiette large au contraire des taxes pré-modernes qui sont souvent assisessur des bases resserrées, facilement observables par l’administration fiscale.Un exemple frappant est par exemple celui de l’impôt sur les portes et les fe-nêtres en place en France de 1798 à 1926. Au contraire de tels impôts, les taxesmodernes visent l’ensemble des revenus et sont plus à même de rapporterdes recettes conséquentes aux États. Deuxièmement, les taxes modernes re-posent sur une complexité administrative particulière. En effet, les autoritésfiscales sont tenues de collecter des quantités d’information élevées afin d’ob-server les revenus, les biens ou les transactions à taxer. C’est ainsi que naîtune large administration fiscale. Enfin, les taxes modernes permettent la re-distribution à travers des taxes progressives ou forfaitaires associées à desdépenses redistributives alors que les taxes pré-modernes apparaissent sou-vent régressives.
Il convient de noter que les premières expériences de taxation modernen’ont pas affecté les entreprises dans un premier temps. C’est la progression
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des revenus issus de l’activité des entreprises qui pousse à la taxation des pro-fits des entreprises. Si celles-ci n’étaient pas taxées, les propriétaires d’entre-prises pourraient être tentés de conserver leurs revenus dans la trésorerie deleur entreprise afin d’éviter la taxation. C’est d’ailleurs ce qu’on observe quandles taux de taxation des revenus individuels divergent du taux de taxation desentreprises : les entreprises accumulent plus d’épargne pour éviter leur taxa-tion (Weichenrieder et Weichenrieder, 2005)3.
Les spécificités de la taxation internationale. Jusqu’à présent, la taxationa été présentée dans son aspect domestique uniquement. Deux difficultés ap-paraissent lorsque l’on prend en compte les interactions entre plusieurs pays,potentiellement différents en termes de préférences fiscales. En effet, dès lorsque l’activité économique est mobile, c’est-à-dire que les individus et entre-prises peuvent se déplacer internationalement, les États peuvent être tentésde diminuer leur niveau de taxation afin attirer l’activité économique étran-gère.Si deux pays ont des niveaux de taxation différents, certains agents, indivi-dus ou entreprises, peuvent souhaiter être assujettis à la fiscalité la plus légèreen y localisant leur domicile fiscal. Le pays à la taxation la plus élevée perdraitalors des ressources à cause d’une base fiscale plus faible. Ce pays peut doncsouhaiter compenser cette perte en augmentant son niveau de taxation, aurisque de perdre à nouveau de la base fiscale. Une autre solution serait dediminuer son niveau de taxation à un niveau qui permettrait à la base fiscaled’augmenter tout en ne diminuant pas trop les recettes fiscales. Empirique-ment, c’est plutôt ce second effet qui domine avec les tendances régulière-ment notées à la diminution conjointe des niveaux de taxation dans les paysdéveloppés.Cette compétition fiscale internationale est grandement étudiée (voir Gen-schel et Schwarz, 2011, Keen et Konrad, 2013 ouKleven, Landais,Muñoz et Stant-cheva, 2020 pour des revues) et les observations empiriques tendent à confir-mer que la baisse observée des niveaux de taxation est bien le résultat de lacompétition fiscale entre États (Devereux, Lockwood et Redoano, 2008). L’exis-tence de la compétition fiscale exerce donc une contrainte sur les politiquesfiscales par rapport à une situation autarcique. Cela constitue cependant unphénomène relativement récent dans l’histoire de la taxation comme le rap-pellent Genschel et Schwarz (2011).Une seconde difficulté liée à la taxation internationale apparaît lorsque lesagents, en plus d’être mobiles, ont des activités économiques dans plusieurspays. Se pose alors la question centrale de la répartition des droits à taxer leursrevenus. Le droit à taxer les revenus des agents doit-il être attribué au pays derésidence de cet agent, c’est-à-dire au pays d’origine de cet agent (l’endroit oùil passe plus de la moitié de l’année par exemple pour un individu, ou le lieu delocalisation de la tête de groupe d’une entreprise) ? Ou doit-il être attribué au

3Plus généralement la problématique du déplacement des revenus entre les bases fiscalesde l’impôt sur les revenus et de l’impôt sur les sociétés est identifiée dans plusieurs article. Voirles contributions de Gordon et Slemrod (1998), Harju et Matikka (2016), Alstadsæter et Jacob(2016) par exemple.
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pays à la source de la création de revenus, par exemple le lieu où l’entrepriseproduit des biens, ou celui dans lequel l’individu travaille ? Lorsque le pays derésidence et de source sont différents, leur manque de coordination peut en-traîner la double taxation lorsque les deux pays réclament des droits à taxersur les mêmes profits. Une autre possibilité est l’absence de taxation, ou ladouble non-taxation. Dans ce cas, l’absence de coordination ouvre des faillesjuridiques exploitées par les agents afin d’éviter l’impôt dans les deux pays.
Les paradis fiscaux dans la taxation internationale. C’est dans cecontexte qu’apparaissent les paradis fiscaux, acteurs centraux de cette thèse.Les paradis fiscaux sont des États qui établissent une architecture légaleoffrant des taux de taxation faibles ainsi qu’un secret administratif et légalafin d’attirer avoirs et revenus générés dans d’autres pays. En général, lesparadis fiscaux n’optent pas pour cette structure dans le but d’attirer uneactivité réelle (à travers une fuite des cerveaux ou la localisation d’entreprises)mais dans le but d’attirer des revenus dont la source se situe à l’étranger.Plusieurs caractéristiques peuvent être ajoutées comme l’existence du secretbancaire, la (non-)présence d’accords d’échange d’informations avec d’autrespays, des procédures administratives d’enregistrement d’une entreprisesimplifiées, etc.Les paradis fiscaux adoptent plusieurs types d’architecture légales afin d’at-tirer différents types de revenus. Les entreprises vont plutôt rechercher desfaibles taux de taxation ainsi que des législations flexibles leur permettant parexemple de faire circuler leurs revenus entre plusieurs pays (Garcia-Bernardo,Fichtner, Takes et Heemskerk, 2017, Damgaard, Elkjaer et Johannesen, 2019)ou de négocier leur niveau de taxation4. De leur côté, les individus utilisantles paradis fiscaux sont plutôt à la recherche d’environnements fiscaux et ad-ministratifs secrets permettant de dissimuler leurs avoirs et revenus à leuradministration fiscale d’origine tout en profitant de taux de taxation limités.De nombreux travaux étudient les paradis fiscaux et leur utilisation parentreprises et individus – et cette thèse y participe. En revanche, peu de tra-vaux étudient les déterminants des paradis fiscaux5. Pourquoi certains paysdeviennent-ils des paradis fiscaux? Dans le premier chapitre de cette thèse,nous construisons une base de données qui enregistre la date où les paradisfiscaux actuels sont devenus paradis fiscaux et la date où ils ont renforcé leurarchitecture légale de paradis fiscaux. Cette nouvelle base de données per-met dans un premier temps de décrire précisément l’émergence des paradisfiscaux au XXème siècle. Dans un second temps, nous nous intéressons auxdéterminants des paradis fiscaux et montrons le rôle de la demande pour les

4En 2014, le Consortium international des journalistes d’investigation (ICIJ) a révélé les Lux-Leaksmontrant que le gouvernement Luxembourgeois avait négocié avec plusieurs centainesd’entreprises des taux de taxation très faibles. Cette pratique est étendue à d’autres pays avecdes exemples identifiés en Irlande ou aux Pays-Bas, voir par exemple le suivi de certains caspar la Commission Européenne : https://ec.europa.eu/competition-policy/state-aid/
tax-rulings_en.5De récents travaux sur l’histoire mondiale des paradis fiscaux, plutôt produits par des his-toriens ou des politistes, participent à ces recherches. Voir notamment, Palan, Murphy et Cha-vagneux (2009), Zucman (2015), Ogle (2017) et Ogle (2020).
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paradis fiscaux émanant des pays à haute taxation ainsi que de la compétitiondes paradis fiscaux entre eux. Nous montrons également que la compétitionentre les paradis fiscaux joue un rôle important sur leur développement, avecl’aide de nouvelles technologies légales, qui permettent aux paradis fiscaux debâtir des architectures légales plus agressives.
Les problèmes de la taxation des entreprises multinationales. Les deuxchapitres suivants de cette thèse portent sur l’utilisation des paradis fiscauxpar les entreprises. Afin de régler les questions de double taxation et double-non taxation, les États ont commencé à se coordonner à travers des traitésfiscaux bilatéraux permettant d’établir les droits à la taxation de chaque pays.Ce sont les origines du régime de taxation international actuel qui repose surles traités fiscaux (voir le travail historique détaillé de Baistrocchi, 2021 pourune introduction plus complète à l’histoire du régime de la taxation interna-tionale). Il est rapidement apparu, dans la mise en place des premiers arran-gements, que les pays de source devaient avoir une forme de priorité dans lamise en place des droits à taxer. Comme le résume l’OCDE, « le système detaxation international doit permettre aux profits d’être taxés là où les activitéséconomiques sont réalisées et où la valeur est créée » (OECD, 2015, traductionde l’auteur).Une fois cette première question résolue, certains enjeux demeurent. Enparticulier, comment déterminer où se situe la « vraie » source des revenus?Prenons le cas d’une entreprise française produisant des téléphones en Chineet réalisant sa recherche et développement (R&D) en Allemagne. Supposonsque le téléphone soit vendu 1000 euros à la sortie de l’usine. Quelle part doit-onattribuer à chaque pays sur ces 1000 euros?Quelle part doit revenir à la France,où le marketing est réalisé et où les décisions stratégiques sont prises? Quellepart de ces revenus sont attribuables aux efforts de recherche et développe-ment produits en Allemagne? Quelle part est attribuée à la valeur ajoutée parles ouvriers lors de la production en Chine? La Chine, par les infrastructures deproduction, de transport, d’éducation qu’elle propose doit-elle se voir attribuerune valeur supplémentaire à la valeur ajoutée par ses ouvriers? Cet exemplesimple illustre les questions au cœur de la taxation internationale des entre-prises, des conflits qu’elle génère et des réformes proposées pour l’améliorer.C’est cette question à laquelle les économistes de la Société des nationsont essayé de répondre en 1923 (Einaudi, Bruins, Stamp et Seligman, 1923).La solution trouvée par la Société des Nations est théoriquement parfaite : lestransactions au sein de l’entreprise doivent être valorisées aumêmeprix que sila transaction avait lieu à l’extérieur de l’entreprise. C’est le principe de pleineconcurrence (Arm’s Length Pricing, ALP) qui s’applique aux prix de transfert6.Dans l’exemple précédent, la filiale de recherche et développement allemandedoit faire payer à la maison-mère en France ses services de R&D aumême prixque si cette filiale était en fait une entreprise indépendante. Ainsi lemécanismedes prix permet théoriquement d’allouer la valeur là où elle est créée7.

6Les prix de transfert sont les prix pratiqués par une entreprise lors de ses échanges intra-firme.7Nous pouvons aussi noter que la théorie de la firme sous-jacente au système de taxa-
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Il suffit alors aux pays d’appliquer le principe de la taxation territoriale pourgarantir une allocation évitant la double taxation et la double non taxation.Lorsque le bien ou service en question est échangé de manière compétitive àun prix observable, le principe de pleine concurrence semble raisonnable. Enrevanche, dès lors que la structure de marché n’est plus compétitive mais estun oligopole ou un monopole, le prix entre filiales devient plus compliqué àfixer. En effet, il n’existe plus forcément de prix de marché. Il en est de mêmelorsque le bien ou le service est unique ou même qu’il n’est jamais échangé endehors de la firme. C’est le cas par exemple pour certains brevets, droits d’uti-lisation de marque ou de logo ou certains biens intermédiaires spécifiques àdes produits finaux. Puisque le prix de marché est difficile à définir, cela ouvredes brèches qui permettent aux entreprises de localiser leurs profits dans despays à faible taxation ou des paradis fiscaux. Ces problèmes sont exacerbéspar plusieurs phénomènes économiques récents : le développement d’une in-dustrie numérique puissante, basée sur des actifs incorporels dont le prix estdifficile à établir, la concentration des activités au sein d’un petit nombre d’en-treprises et la complexification des structures légales des entreprises.La solution de la Société des Nations se heurte en fait à l’un des premiersproblèmes que se sont posés les économistes, depuis les scolastiques (Roover,1958, Schumpeter, 1996) : la question du juste prix. C’est parce qu’il n’y a pasde réponse certaine ni universelle à cette question que les entreprises peuventutiliser leurs prix de transfert afin de jouer sur l’allocation des profits entre lesfiliales. Lorsque ces filiales sont soumises à des taux de taxation différents, ilest profitable à l’entreprise d’y déplacer ses profits.Pour déplacer ses profits dans les pays à faible taxation, le principe estsimple : il s’agit de créer une filiale dans un paradis fiscal qui importera auxautres filiales des biens et services à un prix faible et exportera aux autresfiliales à un prix élevé. Cela permet de localiser les profits dans cette filiale etdonc de réduire leur niveau de taxation global de l’entreprise8. En importantbiens et services à des prix faibles et en les revendant à des prix élevés, lafiliale dans le paradis fiscal deviendra une plateforme de vente. Nous étudionsces plateformes de vente dans le deuxième article de cette thèse et montronsnotamment que les biens importés et exportés par les paradis fiscaux souventne transitent pas physiquement par ces pays, mais font uniquement l’objetd’une opération comptable9.
Réformer la taxation internationale. Le principe de pleine concurrence estactuellement le principe central de la taxation des entreprisesmultinationales.Ce système est fortement sujet au déplacement de profits dans les paradis fis-caux. Le manque à gagner lié à la présence des entreprises dans des paradisfiscaux a fait l’objet d’une large littérature. Celui-ci n’est pas facile à estimer
tion imaginé par la Société des Nations est relativement peu développée. Cette solution nereconnaît pas la spécificité d’une firme qui est justement d’éviter la coordination par les prixde marchés (Coase, 1937, Williamson, 1981). Voir à ce sujet le travail de Pellefigue (2012).8Voir à ce propos les analyses de Davies, Norback et Tekin-Koru (2009), Cristea et Nguyen(2016), Hebous et Johannesen (2015).9Pour une analyse plus complète des mécanismes d’évasion fiscale voir Gravelle (2013) etBeer, Mooij et Liu (2020).
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car ces pratiques sont le plus souvent cachées. Il faut procéder à des détours,ce qui produit une large variété de méthodologies aboutissant à des résultatsdifférents. Les études chiffrent entre 80 et 647 milliards de dollars le manqueà gagner fiscal lié au déplacement de profits dans les paradis fiscaux. De ma-nière certaine, on peut remarquer qu’en 2016 les profits enregistrés par les en-treprises états-uniennes dans les paradis fiscaux correspondaient à 40 % deleurs profits à l’étranger alors que l’emploi dans ces pays était de seulement 7% de leur emploi total à l’étranger. Si tous ces profits ne sont pas forcément lefruit d’évasion fiscale, ils ne résultent pas uniquement de l’activité productivede ces territoires, comme le révèle la grande différence entre part des profitset part de l’emploi. Dans le troisième chapitre de cette thèse, nous estimons àplus de 350 milliards de dollars le montant annuel des profits déplacés par lesentreprises multinationales dans les paradis fiscaux sur la période 2010-2014.
Afin de lutter contre la mise en place de législations agressives dans lesparadis fiscaux et contre leur utilisation par les entreprises multinationales,l’OCDE a mis en place en 2013 un programme de travail contre l’érosion desbases fiscales et le déplacement de profits (Base Erosion and Profit Shifting,BEPS)10. À partir de 2016, la création du cadre inclusif permet d’incorporer despays non-membres de l’OCDE. C’est au sein de cette structure qu’une pers-pective de réforme de la taxation internationale a émergé. La solution choisieà laquelle 135 pays ont accepté de participer se base sur deux piliers (OECD,2020).
Le premier pilier cherche principalement à traiter la taxation des entre-prises du secteur digital. La solution choisie consiste à accorder des droits detaxation aux pays de consommation des biens et services. Cela permet de sor-tir ces profits du système des prix de transfert et de prendre en compte lesspécificités des entreprises du digital, notamment le fait que les consomma-teurs eux-mêmes participent à la création de valeur par une entreprise.
Le second pilier cherche à agir sur le déplacement des profits dans les para-dis fiscaux en mettant en place un système de taxation minimum. De manièresimplifiée, il s’agit de faire en sorte que chaque entreprise soit au minimumtaxée à un certain niveau quel que soit le lieu de localisation de ses profits.Ainsi, si un taux de 15 % est mis en place, aucune entreprise ne pourrait théo-riquement payer moins de 15 % d’impôts sur ces profits, même si ceux-ci sontlocalisés dans un paradis fiscal où le niveau de taxation est 0 %. Les modali-tés d’application pratique de cette règle restent cependant en cours de défini-tion et risquent d’affecter la pleine application de ce principe (Baraké, Theresa,Chouc et Zucman, 2021).
Dans le troisième chapitre de cette thèse, nous construisons un modèlede localisation de firmes multinationales avec un environnement fiscal riche.Dans ce modèle, les entreprises peuvent déplacer leurs profits dans les pa-radis fiscaux pour diminuer leur taxation. En plus des frictions au commerceinternational et à l’investissement international, nous montrons que les coûtsbilatéraux au déplacement de profits dans les paradis fiscaux influencent lalocalisation des entreprises multinationales. Lorsque l’environnement fiscal

10L’OCDE a historiquement joué un rôle important dans l’établissement du régime de taxa-tion international (Kudrle, 2014).
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mondial change, les entreprises ajustent leur activité réelle ainsi que leur com-portement d’optimisation fiscale agressive. Ces deux effets ne sont en généralpas pris en compte dans les simulations de l’impact de réformes du systèmede taxation international. Cemodèle est ensuite calibré finement afin de simu-ler des changements dans le système de taxation international. Nous simulonsnotamment l’impact de lamise en place de la taxationminimale sous plusieursconditions d’application de la taxation minimale et montrons ses effets sur ledéplacement de profits dans les paradis fiscaux, les revenus fiscaux, la pro-duction et la consommation. En particulier, nous montrons l’importance deseffets réels pour comprendre les conséquences de cette réforme.

Résumédes chapitres. Cette thèse contribue à la recherche sur certaines deces questions à travers trois chapitres abordant la question de la formation desparadis fiscaux (chapitre 1), les stratégies fiscales utilisées par les entreprisesmultinationales pour déplacer leurs profits dans les paradis fiscaux (chapitre2) et la réaction des entreprises multinationales à des changements de leurenvironnement fiscal dans le cadre des réformes de la taxation internationale(chapitre 3).
La recherche est un processus collectif. Toujours indirectement car chaquetravail s’inscrit dans une filiation méthodologique et intellectuelle liée à unchamp de recherche particulier. Il est aussi le résultat d’interactions et de dis-cussions constantes et participe à un effort collectif cherchant à apporter desréponses à des interrogations communes. L’aspect collectif de la recherche estaussi souvent direct, par la collaboration scientifique. Ainsi le deuxième cha-pitre de cette thèse est le résultat d’un travail mené conjointement avec FaridToubal et sera publié en 2022 dans la revue American Economic Journal : Econo-

mic Policy. Le troisième chapitre est co-écrit avec Alessandro Ferrari, MathieuParenti et Farid Toubal.
Dans le premier chapitre de cette thèse, nous proposons une analyse desdéterminants des paradis fiscaux. Quels pays deviennent des paradis fiscaux?Pourquoi ? Quelles sont les conséquences en termes de développement? Afinde répondre à ces questions, nous construisons une nouvelle base de donnéesportant sur l’apparition des paradis fiscaux et leur développement. Le point dedépart de cette collecte de données est l’idée que pour devenir un paradis fis-cal, un pays doit mettre en place une architecture légale et fiscale qui permet-tra aux individus et entreprises étrangères d’y localiser les avoirs et revenus.La construction de cette architecture légale est réalisée à travers de nouvellesrégulations. Nous suivons la mise en place de ces régulations dans 48 para-dis fiscaux afin d’étudier les causes et conséquences de leur mise en place.Nous analysons le développement des paradis fiscaux sous l’angle du marchédes services offshore. Dans ce marché, les paradis fiscaux sont les offreurs,alors que la demande pour ces services provient des pays à taxation élevée. Enutilisant la nouvelle base de données, nous montrons que le développementdes paradis fiscaux est lié à i) leurs caractéristiques individuelles comme leurtaille et leur histoire coloniale, ii) la croissance de la demande pour les services

offshore et iii) l’augmentation de la compétition entre les paradis fiscaux. Afind’expliquer ces régularités empiriques, nous construisons un cadre théorique
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où un pays peut choisir de devenir un paradis fiscal en fonction de la demandequi lui est adressée et de ses caractéristiques. Les prédictions théoriques sontensuite testées. L’augmentation de la demande d’un écart-type augmente laprobabilité d’un pays de devenir un paradis fiscal de 33 %. Cet effet est plusfort pour les petits pays ainsi que pour les colonies anglaises. Nous étudionsensuite le rôle de la compétition entre les paradis fiscaux sur leur développe-ment. Pour cela, nous utilisons le choc exogène de la décolonisation. Une aug-mentation de la compétition pousse les pays qui sont déjà des paradis fiscauxà mettre en place de nouvelles régulations. Cet effet est renforcé par l’appari-tion de nouvelles technologies légales. Enfin, nous montrons que devenir unparadis fiscal tend à augmenter le PIB par habitant. Ce résultat suggère quedevenir un paradis fiscal peut-être un choix rationnel du point de vue de cespays.
Dans le second chapitre, nous nous intéressons au comportement d’éva-sion fiscale des entreprises multinationales états-uniennes. Nous montronsque celles-ci enregistrent leurs ventes et leurs profits dans les paradis fiscauxalors que les biens et services qu’elles produisent sont physiquement vendusdans d’autres pays. Nous nommons ce comportement le « déplacement deventes » (sales shifting). Les paradis fiscaux attirent une fraction disproportion-née des ventes mondiales par rapport au niveau des facteurs de productionqui y sont situés. Nous montrons qu’une partie de ces ventes correspondent àdes opérations comptables qui ne sont pas liées au déplacement physique desbiens dans les paradis fiscaux. Ces pratiques ont pour effet de déplacer les pro-fits dans les paradis fiscaux et donc de réduire les assiettes fiscales des autrespays. Nous estimons que les entreprises états-uniennes ont déplacé autourde 80 milliards de dollars dans les paradis fiscaux en 2013 par l’intermédiairedes plateformes de vente. Ce résultat peut être interprété à la lumière desdiscussions portant sur la réforme de la taxation internationale. En effet, le Pi-lier I de la réforme fiscale proposée par l’OCDE consiste à attribuer une partiedes droits à taxer les entreprises multinationales aux pays de destination desventes de ces entreprises. Les pays de destination de ces ventes seraient doncautorisés à taxer une partie des profits des entreprises, même si celles-ci n’ontpas de présence fiscale dans les pays en question. Notre travail montre qu’uneattention particulière doit être portée à la définition des règles permettant dedéterminer le pays d’origine d’une vente. Dans le cas contraire, les pratiquesde déplacement de ventes pourraient biaiser l’allocation des droits à taxer enfaveur des paradis fiscaux.
Dans le troisième chapitre de cette thèse, nous construisons un modèlequantitatif d’équilibre général des décisions de localisation d’entreprises mul-tinationales dans un environnement où les taux de taxation diffèrent entre lespays et où il existe des paradis fiscaux. Les entreprises choisissent alors oùlocaliser leurs profits, dans le lieu de production ou dans un paradis fiscal. Enparticulier, nous introduisons dans ce modèle des frictions bilatérales asso-ciées au déplacement de profits dans les paradis fiscaux et montrons leur im-portance dans les choix de localisation des entreprises. Lemodèle est organiséautour de deux élasticités différentes régissant la localisation de la base fiscaleet la localisation des profits déplacés dans les paradis fiscaux. Un changement
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dans l’environnement fiscal va affecter à la fois le déplacement de profits dansles paradis fiscaux et la localisation des activités de production des entreprises.Le modèle est ensuite calibré pour une période récente afin de simuler desréformes de la taxation internationale. Nous proposons une nouvelle métho-dologie pour estimer les profits déplacés par les entreprises multinationalesqui utilise des identités comptables. Nous simulons de nombreuses réformes,en particulier celles introduisant la taxation minimum et étudions leurs effetssur les revenus fiscaux, les profits déplacés dans les paradis fiscaux, la produc-tion et la consommation. Nous soulignons l’importance des effets réels sur lesrésultats obtenus.
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2 - The Market for Tax Havens

Despite being generally perceived as detrimental to other countries, taxhavens have flourished during the last century. 1 There are now more than40 of them, including a wide range of countries from small islands and terri-tories in the Caribbean, Indian and Pacific oceans to larger countries such asIreland, Switzerland, the Netherlands, or wealthy city-states such as Singaporeor Hong Kong.2 These small countries, primarily located at the periphery oflarge markets, offer opacity and low tax rates. If several papers have studiedthe consequences of the existence of tax havens on tax systems, little is knownabout their determinants.
In this paper, I investigate the determinants of the birth and developmentof tax havens. To do so, I build on twomain ideas. First, tax havens result fromthe building of a legal architecture, i.e. legal, political and economic institutionsthat enable their use for offshore activities.3 The concept of legal architecturehelps to understand the roots of tax havens’ activity and, therefore, to describethemmore precisely than only through their tax rates. The secondmain idea isthat tax havens can be studied through the lens of market forces. They are thekey suppliers in the offshore services market. On the other side of this market,the demand comes from tax evaders in non-haven countries that seek lowtax rates, advantageous regulations, and secrecy. Demand shocks and supplyshocks will therefore affect the incentives of countries to enter this market bybecoming tax havens.
One of the challenges faced when studying tax havens is the unobservednature of transactions in the market for offshore services. I circumvent it byfocusing on the construction of tax havens’ legal architectures, which allowthem to participate to this market. I build a new dataset that tracks the mo-ment when today’s tax havens became tax havens and when they have up-dated their legal architecture. To become a tax haven, a country must passnew regulations through legal reforms to supply offshore services. These re-forms are diverse and can consist, among others, in implementing banking se-crecy, allowing the use of tax-exempt companies, or providing tax advantagesto offshore trusts.
1For instance, it has been shown that tax havens affect the tax revenues collected fromboth individuals (Zucman, 2013 and Alstadsæter, Johannesen, and Zucman, 2018) and firms(Hines and Rice, 1994, Torslov, Wier, and Zucman, 2022, Garcia-Bernardo and Janský, 2022 orFerrari, Laffitte, Parenti, and Toubal, 2022). In addition, the use of tax havens by firms and indi-viduals also affects the measurement of macroeconomic aggregates (Zucman, 2013, Guvenen,Mataloni Jr., Rassier, and Ruhl, 2018), of portfolio holdings (Coppola, Maggiori, Neiman, andSchreger, 2021) and allows avoiding financial risk regulation (Alfaro, Faia, Judson, and Schmidt-Eisenlohr, 2020). They are also used by elites to capture revenues (Andersen, Johannesen,Lassen, and Paltseva, 2017, Andersen, Johannesen, and Rijkers, 2022) or avoid regulations (seefor instance Kollewe, 2022 on sanctions against Russia), thereby generating detrimental effectson the perception of government and elites in many countries (Louis-Sidois and Mougin, 2020and Guriev, Melnikov, and Zhuravskaya, 2021).2Figure 2.C.1 in Appendix draws a map of the current tax havens studied in this paper.3The term legal architecture has also been used by Ogle (2017).
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On the intensive margin, the legal architecture can be updated to attractmore demand or to adapt to new regulations in non-havens countries. Whenupdating its legal architecture, a tax haven can reinforce its current regulationor diversify its offshore activity by targeting different types of income. To myknowledge, this dataset is the first to provide a time-varying account of theexistence of tax havens, while the literature generally relies on a constant taxhaven indicator variable (Dharmapala and Hines, 2009, Slemrod, 2008).
To construct it, I use the information provided by tax lawyers in tax havensguidebooks. These books advise potential offshore users (firms or individuals)about the opportunities offered by each tax haven. Importantly, their authorscarefully describe the legal features that allow tax haven use. The informationfrom these guidebooks is completed with other sources such as academic pa-pers, policy reports, books, and offshore firms’ websites to provide a pictureof the legal architecture developed by tax havens.
Throughout the paper, I adopt a comprehensive definition of tax havens.I define them as countries that deliberately set up a specific legal architecturecharacterized by secrecy and low tax rates to attract foreign assets and rev-enues generated elsewhere. I consider the use of tax havens both by firmsand by individuals. Individuals tend to look for low tax rates and secrecy, whilecorporations look for low tax rates and advantageous regulations. Tax havensseek to generate revenues by attracting offshore users in both cases. In thecase of individuals, revenues arise directly through the fees paid for the useof secretive legal structures or indirectly through spillovers on the domesticeconomy, particularly the legal industry and the tourism industry.4 The mech-anism is similar for firms. Direct benefits arise from tax and fee collection, andindirect benefits arise from residual real activity or through spillovers to thedomestic economy. As described later, some tax havens might also provideoffshore services to both types of users.
Using the new database, I first provide key facts about the development oftax havens. I proceed in three steps. First, I describe the long-term develop-ment of tax havens. I describe the geographical, temporal, and sectoral pat-terns of tax havens’ expansion. Beginning in Europe during the interwar, theoffshore world quickly spread to small countries, often (current and former)U.K. colonies, in the wake of the decolonization wave. I show a sizeable causalimpact of becoming independent from the U.K. on the probability of becominga tax haven. This first descriptive analysis provides three important results: i)country characteristics such as size and colonial history are important supply-side determinants of the choice of becoming a tax haven, ii) decolonization has

4It is sometimes assumed that providing secrecy for individuals does not come with taxrevenue collection. However, the users of offshore entities generally pay fees to establishtrusts, exempt companies, or other structures. For instance, registering a trust in the Caymanislands costs 500$ at registration and 500$ in annual fees (see https://www.ciregistry.
ky/trusts-register/trusts-fees/). According to the 2020 Compendium of Statistics of theCayman Islands (Cayman Islands Economics and Statistics Office, 2021), Financial Services Li-
censes, that covers the revenues generated by the offshore activity, accounted for 33% of taxrevenues in 2020. Banks and Trust Licenses account for 27.5% of the receipts in this category,and Company fees account for 42% of it. Individuals use trusts and companies in the CaymanIslands to shelter their revenues from taxation.
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been amajor exogenous shock that transformed the history and developmentof tax havens, and iii) competition between tax havens, that is limited beforeWWII, increased following the decolonization shock.
Second, I study the demand for tax haven services. I show a graphical corre-lation between the introduction of direct taxes in non-tax-haven countries andthe rise in the number of tax havens. This correlation is observed at the con-tinent level, suggesting that tax havens appear when taxes increase in neigh-boring countries. This intuition about a geographical component of demand isconfirmed usingOffshore leaks data that allow observing at themicro-level theoffshore entities opened in a tax haven by individuals from non-haven coun-tries. Using this bilateral data, I find an elasticity of the use of tax haven entitiesto distance of one suggesting a strong geographical content of demand for taxhaven’s operations. This geographical aspect of demand is later used to iden-tify the impact of demand on the probability of becoming a tax haven.
Third, I connect the rise of tax havens to the expansion of the offshore ser-vices market. Using Offshore leaks data, I can observe the number of offshoreentities opened each year in each tax haven covered by the leaks. Concentrat-ing on reforms that enable the use of exempt companies (which correspondto the type of entities covered in the Offshore Leaks data), I show a causaleffect of new reforms on the creation of offshore entities in tax havens. It es-tablishes a tight connection between the building of the legal architecture andthe provision of offshore services. Then I concentrate on the biggest marketfor offshore services in the 20th century, the Swiss market, and show that thesize of this market increased at the same time as new tax havens appearedin the newly-decolonized world. New tax havens did not substitute for old taxhavens by appropriating their market shares. This last fact makes the connec-tion between the rise of tax havens and the size of the offshore market.
To rationalize these facts, I build a theoretical framework inspired by theliterature on legal capacity building (Besley and Persson, 2011). This frame-work looks at the decision of a government to become a tax haven given itsown characteristics and the external demand for tax haven operations. Thedemand for tax haven operations is similar to the market access in the eco-nomic geography literature (Redding and Venables, 2004). In this framework,the demand depends negatively on bilateral evasion costs. Building on thefact established before that evasion costs increase with distance, I find thattax havens receive more demand from closer countries. The main testableimplication of the framework is that the probability of becoming a tax havenincreases when taxes around increase, more so for small countries. It providestheoretical underpinnings to the geographical component of demand.
I then turn to the empirical exercise. In order to establish a causal link be-tween the rise in demand through higher taxes and the increase in the proba-bility of becoming a tax haven, I construct the demand addressed to a country

i as the average level of taxation in surrounding countries weighted by theirdistance to country i and their size. In a regression framework, I then explainthe tax haven status of a country or its probability of passing a new reform bythe level of demand it receives. The identification relies on the fact that thelevel of taxation changes differently in different countries, which affects the
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demand exogenously through geography.
However, the level of taxation in surrounding countries and reforms in taxhavens might be affected simultaneously by external shocks. It may consti-tute a threat to identification by introducing endogeneity. To circumvent it, Iuse an IV strategy. I first predict the level of taxation in a country using vari-ables exogenous such shocks. These variables come from the political scienceliterature that shows that taxation increases with the level of development andwith democracy (Kiser and Karceski, 2017). Then, I construct the demand vari-able using this predicted level of taxation. I confirm the OLS results and findthat increasing demand by one standard deviation increases the probabilitythat a country becomes a tax haven by 33%. This effect is larger if the countryis small or a former U.K. colony. I also find that demand particularly mattersfor the first reform rather than for other reforms. The robustness of the es-timation is assessed through different tests, in particular by using differentvariables for demand. This exercise identifies the supply elasticity to demandby observing demand shocks.
Then, I estimate the sensitivity of reforms to supply-side conditions. To doso, I use the quasi-natural experiment of decolonization. I have shown that de-colonization increased the probability of newly independent countries becom-ing tax havens. It creates a supply shock, exogenous to the level of demand.In particular, this shock increased the number of tax havens competing whicheach other. The role of competition between tax havens is a question thathas received very little attention in the literature. To my knowledge, this sub-ject has not been explored in any empirical study. I first show that increasedcompetition pushes tax havens to update their legal architecture. In the mar-ket vocabulary, tax havens update their products when competition increases.This is an essential driver of reform adoption in tax havens in the second partof the twentieth century.
In terms of channels, tax havens mostly update their legal architecture byimplementing new regulations that are not yet implemented in their country.I show that this result is driven by the diffusion of a new legal technology,the International Business Companies (IBCs). This new legal form has diffusedquickly since the success of the IBC law of 1984 in the British Virgin Islands. Itsimplementation costs are likely limited and allow "learning" from other coun-tries, which can easily copy a law, as it is public and not protected (as is gen-erally the case for new technologies in product markets). It suggests that thelegal technologies used by tax havens are essential to understanding their dy-namics.
To sum up, my empirical analysis provides results that explain the variationof policies in tax havens using external conditions such as changes in demandand changes in the competitive environment. I find that changes in demandexplain the reform that makes countries tax havens but not changes in newreforms, conditional on being a tax haven. Such updates of the legal architec-ture are driven by supply-side shocks such as increases in competition and arefacilitated by the availability of new legal technologies.
Finally, I study the consequences of becoming a tax haven on its economicdevelopment. If countries become tax havens, this should be due to expected
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economic gains. This is also what I assume in the theoretical framework. Usinga dynamic difference-in-difference framework and accounting for heteroge-neous treatment effects, I estimate the causal impact of becoming a tax havenon GDP per capita. I find positive growth gains of 4.9% per year during 7 yearsresulting in long-term gains of 40% compared to non-haven counterparts. Af-ter 7 years, the effect tends to stabilize. This confirms that becoming a taxhaven may be a rational strategy from the point of view of tax havens.
This paper is related to several strands of research. A key contributionof this paper is the construction of a new dataset of reforms in tax havens.This dataset is the first attempt to follow the tax haven status of many coun-tries along time. Providing temporal and spatial variation also enables theuse of causal inference methods, in particular the generalized differences-in-differences.5 This approach complements the more descriptive approachesfrom history or political science (see Palan, Murphy, and Chavagneux (2009),Ogle (2017) and Ogle (2020), Hollis andMcKenna, 2019, or Farquet, 2021 for gen-eral approaches; for country-specific approaches see Guex, 2021 on Switzer-land, Rawlings, 2004 on Vanuatu or Beurden and Jonker, 2021 on Curaçao) andallows for quantitative comparative history of tax havens. Zucman (2014) pro-vides an interesting approach by constructing a long-run series of offshorewealth held in Switzerland. Here, I follow a different approach by bringingmore countries into the analysis to bring more representativity: I can coververy different countries that become tax havens at different times and places.This general approach allows for finding common factors to the rise of taxhavens. This new database will also be useful to future research by enablingmore panel data analysis of tax havens.
Second, my paper is related to the public finance literature that studies therole of tax havens in the world economy.6 The tax haven literature is generallyinterested in the effects of tax havens on other countries. However, the de-terminants of tax havens and their domestic consequences are less studied.Some theoretical papers in the tax competition literature are interested in thecauses of tax havens (Kanbur and Keen, 1993, Hansen and Kessler, 2001, Slem-rod and Wilson, 2009). On the empirical side, few papers study the determi-nants of tax havens. An exception is Dharmapala and Hines (2009) who studythe correlation between governance institutions and the tax haven status us-ing cross-sectional data. They argue that better-governed countries are morelikely to be tax havens and that this is likely driven by initial higher governancein tax havens. My paper is different as it aims at providing a broader picture ofthe emergence of tax havens by insisting on the role ofmarket forces. Besides,I construct and use time-varying data about the development of tax havenswhich allows me to study a broader range of potential causes and propose acausal analysis. By analyzing tax havens through the lens of the market foroffshore services, I propose a unifying framework to understand them. To thebest ofmy knowledge, this analysis is the first attempt to establish a causal link

5See the recent papers of Chaisemartin and D’Haultfœuille (2020), Sun and Abraham (2021),Callaway and Sant’Anna (2021).6General reviews of tax havens include Palan, Murphy, and Chavagneux (2009), Zucman(2014) and Zucman (2015), Hebous (2014).
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between the rise in demand and new tax havens reforms.7 In my paper, de-mand is identified thanks to geographic variation. This is connected to recentpapers insisting on the importance of gravity links between high-tax countriesand tax havens (see for instance Ferrari, Laffitte, Parenti, and Toubal, 2022).I also contribute to the literature that studies the consequences of beinga tax haven. The impact of being a tax haven on GDP has been discussed byHines, 2005 or Butkiewicz and Gordon, 2013. They provide suggestive evidenceof a positive impact onGDP. Using a time-varying tax haven variable and recentmethodological innovations for two-way fixed effects models, I show a causalimpact of becoming a tax haven on GDP per capita.Importantly, I also show the importance of competition between taxhavens, which has been mostly overlooked in the literature. If taken intoaccount in some theoretical frameworks (Slemrod and Wilson, 2009 orJohannesen, 2010 for instance), only Elsayyad and Konrad (2012) focus theirargument on it. By affecting rents, competition between tax havens impactstheir behavior. It pushes them to adapt by reinforcing their legal architecture,which can be made possible by legal technology innovations. I insist onthe importance of these legal tools and show their key roles in tax havens’dynamics.8 From a policy point of view, these mechanisms are important tounderstand the consequences of tax reforms. These reforms should aim atpreventing legal innovations from tax havens.Finally, I contribute to the literature that studies regulatory competition.Tax havens bear similarities with other types of regulatory competition. Inparticular, the concept of legal architecture can be extended to other formsof regulatory competition. Besides, studying the building of tax haven’s legalarchitecture through the market lens is also generalizable. For instance, theseconcepts can be used to study the competition for capital in general (see Gen-schel and Schwarz, 2011 Keen and Konrad, 2013 for tax competition and Fla-mant, Godar, and Richard, 2021 for new forms of tax competition), pollutionhavens (Copeland, 2008), subsidy competition (Ossa, 2015, Slattery, 2018), legalopacity provision (Moreau-Kastler and Toubal, 2021). My results also inform onhow countries choose their (economic and legal) institutional settings. It con-tributes to the literature interested in the determinants of institutional choices(Besley and Persson, 2011) and the role of foreign countries in these choices(Aidt, Albornoz, and Hauk, 2021).The rest of the paper is constructed as follows. Section 2.1 provides moreinstitutional details and describes the construction of the data. Section 2.2presents three stylized facts about the development of tax havens. In sec-tion 2.4, I study the role of demand shocks on the development of tax havens.Section 2.5 studies the role of competition between tax havens, and section2.6 provides new results on the impact of becoming a tax haven on GDP percapita. Section 2.7 concludes.
7While Desai, Foley, and Hines (2006) discuss the "demand for tax haven operations", theirpaper is mostly interested in who demands tax havens operations rather than its conse-quences on tax havens.8This approach is also linked to the study of policy diffusion. See for instance Shipan andVolden (2008), Cao (2010), Zhukov and Stewart (2013), Elkink and Grund (2022), or DellaVignaand Kim (2022).
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2.1 . The legal architecture of tax havens.

I construct a new dataset on the legal architecture of countries before andafter becoming tax havens over the 20th century. I use both qualitative andquantitative assessment methods to gain a thorough understanding of howcountries become tax havens. The new dataset is the result of a careful analy-sis and classification of the legal environment of tax havens. The existence ofspecific laws is necessary to the tax haven activity of a territory as it providesstability and predictability to its users. My methodology is new and relies ona limited set of public information that is observable by the researcher. It rec-ognizes the fundamental role of law in wealth-creation processes (see Deakin,Gindis, Hodgson, Huang, and Pistor, 2017 and Pistor, 2019).This data collection is motivated by the lack of time-varying, detailed andmeasurable information about tax havens. There are at least three reasonsfor this. First, tax havens operate secretly and do not disclose essential infor-mation on their activities as offshore centers. Second, many tax havens aresmall countries with small statistical offices or territories depending on otherjurisdictions. Third, the extent of comparability across different sources andover a long period is limited.Before describing in details the construction of the database, Imake explicitthe institutional context that underlies it.
Institutional Context. Following Ogle (2017)’s terminology, the legal archi-
tecture of a tax haven is the set of laws that provide legal instruments to sup-ply offshore services. Low or no tax rates for specific types of incomes is anecessary condition to become a tax haven.9 However, it is not sufficient asan offshore legal architecture is necessary to provide tools to create secrecy,provide flexibility and blur the links between ultimate wealth owners and theiroffshore assets and revenues. The legal architecture provided by tax havens isspecifically designed to circumvent high-tax countries’ regulations.10 The newdataset informs on the development of such an architecture and on the riseof tax havens.Tax havens can use many tools to build their legal architecture. For in-stance, one of themost prominent examples of these instruments are Interna-tional Business Companies (IBC, hereafter).11 IBCs can have only one founder,shareholder, and director who can be the same person and do not need anyannualmeeting. They are tax-free and require limited reporting and disclosure(e.g., financial statements are not necessary, and incorporation documents donot include the identity of the company’s ultimate owners). The only conditionfor registering an IBC is that it cannot have any domestic activity. The historyof the British Virgin Islands, especially the International Business Companies Actof 1984, has proven the profound role of IBCs in the transformation of the

9Note that having a low tax rate on all types of income is not necessary. Some tax havenscan have large tax rates for incomes not covered by their specialization as tax havens.10See for instance the case of the Cook Islands described in Harrington (2016).11The importance of IBCs is recognized both by scholars (Palan, Murphy, and Chavagneux,2009 or Harrington, 2016 for instance) and professionals (see for instance Riegels, 2014 fromthe offshore law firm Harneys).
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island and other countries into tax havens.12 Within a few years, the British Vir-gin Islands became a leader in offshore company registration, with more than130,000 IBCs registered in 1994, representing almost half of the market (Dariusand Williams, 1997).
Trusts, exempt corporations, or holdings are other examples of legal in-struments implemented in tax havens.The example of New Caledonia, a Pa-cific French territory, illustrates why such regulations are necessary to makea country a tax haven, beyond low tax rates. New Caledonia was a no-tax ju-risdiction but such offshore instruments have never been implemented. Onthe contrary, France was reluctant to make it a jurisdiction to book offshorerevenues (Rawlings, 2004). Consequently, New Caledonia has never been con-sidered a tax haven.
Therefore, the legal reforms are the main building blocks of the legal ar-chitecture of a tax haven. Many different types of reforms are available to taxhavens, determining their offshore specialization. Table 2.1 summarizes thedifferent types of laws that I record. I classify them into five broad categoriesthat follow their different possible uses. There are the instruments that areused to directly circumvent personal taxation ("Personal") or corporate taxa-tion ("Corporate"). However, in a world where a large share of income con-sists of business income or capital income, the frontier between personal andcorporate taxation is thin and opens optimization and evasion opportunities(Love, 2021).13 Some instruments widely implemented by tax havens are classi-fied as "Dual" as they are equally used to circumvent corporate and personaltaxation. It is for instance the case of IBCs.
For offshore strategies to work efficiently, the tax avoider must maintainsecrecy and hold its offshore revenues andwealth in a bank. Offshore bankingtherefore greases the wheels of the offshore industry. It is classified apartas it appears complementary to other types of structures because it allowsholding revenueswhilemaintaining secrecy for the owners. Finally, the "Other"category includes regulations that do not follow the most classical categories,illustrating the diversity of options that countries have to become tax havens.
To be more precise, the category "Individual" gathers either trust laws,which constitute one of the primary instruments used in the offshore industry(Harrington, 2016) or specific regulations targeting individuals, in particulartax abolition. This latter category covers only a few reforms, trust laws con-stituting the bulk of this category. The category "Corporate" gathers differenttypes of reforms. First, some reforms target multinational companies, suchas the Irish Export Profit Tax Relief of 1956 or "Holding company" regulations

12Appleby, a leading international law firm incorporated in Bermuda, wrote a blog post tocelebrate the 30th anniversary of the law in 2014, recognizing that "one would be hard-pressedto find an example of a similar law that has had such profound and positive implications forthe jurisdiction in which it was promulgated." (Kirk, 2014).13This is the problem of income shifting across the individual tax base and the corporatetax base. Gordon and Slemrod (1998) have documented its existence in the U.S. since at least1965. Smith, Yagan, Zidar, and Zwick (2019) estimate that three-quarters of U.S. S-corporationbusiness income (a specific legal form of corporation in the U.S.) is actually wages. Incomeshifting across tax bases has also been documented in other empirical setting, see for instanceHarju and Matikka (2016) or Alstadsæter and Jacob (2016).
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Table 2.1: Types of tax havens’ reforms
Category Regulation type Description Examples

Individual38 reforms - Trust laws (?) Allow legal disconnectionbetween asset use andownership
Turks and Caicos Is-
lands’ Trust Ordinance
1990- Other (?) For instance, tax abolition Monaco’s Abolition of
personal income taxes
1869

Corporate37 reforms - MNE Attraction of MNEs activi-ties and profits Ireland’s Export Profits
Tax Relief 1956- Holding Special regimes for holdingcompanies Luxembourg’s Loi sur
le régime fiscal des
sociétés de participa-
tions financières (Hold-
ing companies) 1929- Offshore Insuranceand Captives Self insurance allowingrevenue transfers to taxhavens
Barbados’ Exempt In-
surance Act 1983

- Flag of convenience Limited regulations and taxrates for ships registered inan offshore maritime reg-istry.

Panama’s Law/63 on
foreign Ships Registra-
tion

Dual65 reforms - IBC Tax-neutral companieswith no domestic activitiesand limited legal require-ments

British Virgin Islands’
International Business
Companies Act 1984

- Other exempt com-panies Similar as IBC Jersey’s 1940 Corpora-
tion Tax Law

Banking38 reforms - Offshore banking (?) Unregulated banks withlimited taxation and legalrequirements
Anguilla’s Banking Or-
dinance, 1991

- Bank secrecy (?) Protects account holdersfrom investigations Switzerland’s Banking
Act, 1934

Other16 reforms - Tax treaties (?) Limit bilataral taxation, al-low conduit entities to ben-efit from treaties
Netherland An-
tilles’ tax treaty with
Netherlands (Belastin-
gregeling Koninkrinjk)
1964- Specific regulations(?) Country-specific rules, notclassified elsewhere. Bahamas’ Hawksbill
Creek Agreement 1955

Note: This table classifies reforms by broad categories. The number displayed after the cate-gory name counts the number of reforms that have been adopted in each category at the endof the sample in 2000. The total exceeds the number of reforms recorded in the database assome reforms belong to several categories. Regulation types highlighted with the symbol ?are grouped together within a broad category to form a subcategory.
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that provide a differential tax treatment for holding companies. I add to thiscategory reforms that target the activity of insurance companies, in particularcaptive insurances.14 Finally, this category also gathers "flag of convenience"regulations that provide limited regulations and taxation to (commercial) shipowners (Vuillemey, 2020).
The category "Dual" encompasses a large number of reforms and corre-sponds to exempt-company regulations. These regulations aim at creatingtax-exempt companies with limited administrative requirements and high se-crecy. As described later, they are among the most spread tools offered bytax havens. Despite creating international companies, these regulationsmightequally be used by companies to channel offshore profits or by individuals toown their offshore wealth. This is why it is classified as "Dual". This category issub-divided between IBCs and other exempt companies in order to insist onthe importance of IBCs.
As underlined above, offshore banks andbanking secrecy are critical instru-ments of offshore schemes because they are often complementary to otheroffshore activities. Offshore banking includes lightly regulated banks that ben-efit from low-tax rates and low restrictions. Banking secrecy is a key tool of taxhavens as it generally prevents any investigation into the bank accounts offirms and individuals.
Finally, the category "Other" aggregates reforms not classified elsewhere.In particular, some tax treaties, by providing bilateral tax exemption, are usedin tax avoidance and tax evasion schemes. For instance, the treaty between theNetherlands and theNetherlands Antilles has allowedmany companies (NorthAmericans in particular) to avoid paying some taxes by using the NetherlandsAntilles as a conduit. Specific regulations, less common than those classifiedelsewhere, have also been used to build the legal architecture of some taxhavens. This is the case of the Hawksbill Creek Agreement of 1955, which es-tablished a large free-trade and free-tax zone in the Bahamas until 2054. Dif-ferent sources have recognized that this agreement spurred the developmentof the Bahamas as a tax haven (Ogle, 2017).
In sum, my approach relies on the reforms implemented in tax havens tobuild and develop their legal architecture. A potential downside of this ap-proach is that the supply of tax haven services may not be mediated throughnew regulations or that my data collection might miss some significant laws.This latter case is especially relevant for countries with a long and complexoffshore history. It also occurs when tracking legislation in federal countries,where offshore legislation can be enacted at sub-national levels (see for in-stance the case of Switzerland, described in Guex, 2021). Note that it is thecase for a very limited number of countries among tax havens. In this case,one advantage of my approach, which can alleviate this bias, is that it relieson reports written by tax lawyers that advise potential users of tax havens. Itallows me to include in my sample only laws that the users perceive to be themost relevant if one wants to use a tax haven. In particular, the laws not re-

14Companies open captive insurances to work as self-insurance companies. By playing withthe insurance premium paid to their captives, firms can shift their revenues to tax havens withadvantageous fiscal conditions.
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portedmight not be of high importance in building the haven’s legal structure.A second potential limitation is that the introduction of new legal instru-ments through reforms does not directly capture the supply of tax haven ser-vices but measures the activity of their suppliers. For instance, tax havenscan write laws that are not followed by an increase in the production of taxhavens’ services because of poor quality for instance. Importantly, I show inthe next section that new reforms causally increase (on average) the supplyof tax havens services. Besides, the purpose of this database is to record theconstruction of offshore architecture. In this regard, it is crucial to record anyimportant law, even of low quality as it marks a significant change in the will-ingness of a country to be a tax haven.
Construction I collect new data onmajor reforms undertaken by tax havensto build their legal architecture. The dataset informs on reforms that madecountries tax havens (called the extensivemargin) and on subsequent reforms,which update their legal architecture (called the intensive margin). Countriesmay update their legal architecture to reinforce existing legal instruments orcreate new opportunities for offshore users.The dataset includes 50 jurisdictions covering different types and sizes oftax havens worldwide. These countries constitute today the bulk of offshoreservices providers. It closely matches the tax havens’ list used in the literature.Appendix table 2.B.1 lists the countries included as tax havens in this paper. Italso compares this list to eleven other lists aggregated by Palan, Murphy, andChavagneux (2009). These lists of tax havens were established by different in-stitutions and for different purposes between 1977 and 2008. Except for CostaRica, which is absent from the list of this paper, it covers all tax havens men-tioned in at least 4 of the 11 sources. 15 The data collection stops in 2000 as itmarks the end of the expansion of tax havens and the beginning of a phase ofregulation in high-tax countries (Sharman, 2019).The construction of the dataset relies on a wealth of information providedby theGuide Chambost des Paradis Fiscaux (Chambost, 2000) and theGuideMon-
dial des Paradis Fiscaux (Beauchamp, 1992).16 Both books scrutinize the legalarchitecture of tax havens and carefully describe their different possible uses.They provide a detailed description of laws and regulations that allow a poten-tial tax evader to move its assets and revenues to the territory. Both guides

15More precisely, I first relied on the list of tax havens established by Dharmapala and Hines(2009). To this list, I added the Netherlands and Malaysia (in particular the Federal Territoryof Labuan), which have been considered as tax havens but are not included in their list. I didnot include Belgium due to conflicting information on its role as a tax haven. Watteyne (2022)argues that the history of Belgium as a tax haven stopped after WWI. I did not include U.S.States such as New Jersey or Delaware either. These states have mainly been considered aslocal tax havens (see for instance Dyreng, Lindsey, and Thornock, 2013) even though this mightbe changing.16These books are available in French only. André Beauchamp and Édouard Chambostare international tax lawyers specialized in the use of tax havens. Chambost has writteneight different editions of his book from 1977 to 2005. He is specialized in the creationof tax (avoidance) schemes between jurisdictions (http://www.edouard-chambost.com/
picture_library/chambost_articles_recadrer/1998-1999/1998_paradis_fiscaux_ou_
sanctuaire_suisse.pdf).

39

http://www.edouard-chambost.com/picture_library/chambost_articles_recadrer/1998-1999/1998_paradis_fiscaux_ou_sanctuaire_suisse.pdf
http://www.edouard-chambost.com/picture_library/chambost_articles_recadrer/1998-1999/1998_paradis_fiscaux_ou_sanctuaire_suisse.pdf
http://www.edouard-chambost.com/picture_library/chambost_articles_recadrer/1998-1999/1998_paradis_fiscaux_ou_sanctuaire_suisse.pdf


describe the banking systemmeticulously alongwith the existence de jure or de
facto of banking secrecy. The authors also provide information on the territory– geography, population, economy, living cost, history and political system.For each country, I collect the key dates that the authors identify as impor-tant in the construction of the tax haven’s legal architecture. I then comparethese dates between both sources to ensure that any date obtained can beperceived as significant. This alleviates the potential bias of relying on onlyone source. This is also done to recover information about some regulationswhen the original text is not precise enough. Indeed, both sources often donot provide the same information. For instance, one source might not give thename of the original regulation, might give the name but not the date of theregulation, might be imprecise about some regulations, or might not cover aregulation covered in the other source. For some countries, especially minortax havens, descriptions are shorter, and information might be missing.To deal with these issues, I cross-check these sources and collect moreinformation using external sources such as the guides written by Starchild(1994) and Barber (2007) and different editions of Doggart (1975)’s guide totax havens. I also relied on academic papers on specific countries or regions(Mendis, Suss, andWilliams, 2002 and Fossen, 2002 provide important and use-ful information for the Caribbean and Pacific tax havens). Palan, Murphy, andChavagneux, 2009 provided additional information on several tax havens. Ialso use information from various Financial Secrecy Index’s reports (Tax Jus-tice Network, 2020). Finally, I consulted several documents written by offshoreservice providers to advise their clients or inform them of different offshoreopportunities.17These alternative sources are used to systematically confirm the existenceof laws identified in the two main sources. They sometimes reveal the exis-tence of reforms not mentioned in the main sources. In this case, the date ob-tained is also cross-checked in the other external sources. This is for examplethe case for Vanuatu. Both main sources describe Vanuatu as a tax haven butdo not provide precise information on its offshore legal architecture. In thiscase I relied on two academic articles about the formation of the tax havenin Vanuatu (Connell and Pritchard, 1990 and Rawlings, 2004). Rawlings (2004)identifies the formation of the tax haven in 1970-1971 and refers to the Banks
and Banking Regulations of 1970, the Companies Regulations of 1970 and the Trust
Companies Regulations of 1971. These laws are also identified by Connell andPritchard (1990), which allows me to validate these reforms and add them tothe dataset.18

17For instance Trident Trusts provides "Fact Sheets" about many offshore jurisdictions:
https://www.tridenttrust.com/knowledge/brochures-fact-sheets/. Trident Trust isone of the world’s largest offshore providers, according to ICIJ. It operates in 19 tax havenspresent in my list of tax havens, besides having offices in the U.S., the U.K. and Canada. It hasbeen exposed in the Pandora Papers, with more than 3.3 million records leaked.18The two sources are actually divergent about the date of the Company Regulations thatare either attributed to the year 1970 or the year 1971. According to the Pacific Island Legal In-formation Institute (http://www.paclii.org/vu/legis/consol_act/ca107/) there are twoCompanies Regulations in 1970 (New Hebrides Companies Regulation) and 1971 (Companies Reg-
ulation). Only the first one is kept; see below for more details when two laws closely followeach other.
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When a law is closely followed by a new one with the only purpose of cor-recting the first one, I disregard the second law. This is for instance the case ofthe Cyprus law of 1975 that created offshore companies and was immediatelycorrected in 1977. When different dates are given for the same regulation inthe sources, I record the date that is present in most sources. To follow upon the case of Cyprus, Beauchamp (1992) gives the date of 1978 for the firstOffshore Banking Units, with an authorization given to the Banque Nationale
de Paris Intercontinentale. However, I could not find other sources referring tothis fact. On the contrary, different other sources give the date of 1981 for theestablishment of Offshore Banking Units following the Guidelines on Offshore
Banking issued by the government (Phylaktis, 1994 p.125, Roussakis, 1999). I,therefore, follow this date of 1981, which appears more reliable.Finally, I could not find reliable and precise information on the offshorelegal architecture of two minor tax havens, San Marino and the Maldives.19Consequently, my dataset includes information about 48 tax havens.
Additional data I complement information on the legal architecture of taxhavens with additional data. Appendix 2.A provides a list of all data sourcesused in this paper.I first associate each territory with a status relative to its sovereign history.Each country or territory can be either independent, non-independent and acolony, or non-independent and not a colony. This last status is created todeal with specific cases treated differently by different databases about colo-nial history. For instance, the islands of Jersey and Guernsey, despite beingunder the actual control of the United Kingdom, are generally not consideredas colonies. However, for the purpose of this paper, it is important to highlighttheir link with the United Kingdom. To this purpose I use information fromthe Colonial Dates Dataset (Becker, 2020), the Cepii Gravity Dataset (Head andMayer, 2014) and the ICOW colonial dataset (Hensel, 2018). The data is thenmanually completed when information is missing for a given territory usingworldstatesmen.org, rulers.org, and wikipedia.org.Tomeasure the level of taxationworldwide, I combine two types of sources.First, I use the Tax Introduction Dataset that has been compiled by Seelkopf etal. (2021). This dataset provides for 220 countries and territories in the worldthe date of introduction of six different modern taxes: personal income taxes,corporate income taxes, inheritance taxes, social security contributions, gen-eral sales taxes, and value-added taxes. The authors distinguishmodern taxes,compared to pre-modern taxes, by their simple and broad tax bases, theiradministrative complexity (they require information-intensive processes), andtheir redistributive potential. This database allowsme to observe the extensivemargin of taxation at the tax level for virtually all countries in the world. I com-plement this data source with information on the intensivemargin of taxation.I use data from the Government Tax Revenue dataset created by Andersson

19As illustrated by appendix table 2.B.1, the Maldives appear in only three tax havens listsand San Marino in only one. Chambost (2000) only devotes two lines to San Marino to writethat he does not consider it as a tax haven while Beauchamp (1992) writes that "If San Marinohas an old reputation of tax haven, the republic has taken very few actions to justify it" (p.549,own translation). The Maldives are not covered in any of the main sources.
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and Brambor (2019a) and Andersson and Brambor (2019b). The dataset covers31 countries between 1800 and 2012 (non-square) and provides information ontheir tax revenues as a share of GDP. I use this information as a proxy for theeffective tax rate. Interestingly, the data distinguish between direct and indi-rect tax revenues. Despite covering fewer countries than the Tax Introductiondataset, this data covers a large share of the world economy. In 1950 it covered66% of the World’s GDP. Missing data, in particular during world wars, is lin-early interpolated when it occurs between two dates where I observe the levelof taxation. It allows me to gain coverage. Data is used from 1920 onwards.Before this date, the coverage is too restricted. For instance, the U.S. enteredthe data in 1916. Overall, both sources provide a different but complementaryview on world taxation.

2.2 . The development of tax havens

I observe 143 reforms in 48 countries. The newdataset allowsme to providenew information related to the rise of tax havens in the 20th century. In par-ticular, my approach visualizes the key supply and demand forces underlyingthe market for offshore tax haven services.This section proceeds in three steps. First, I detail the characteristics andlong-run evolution of tax havens (the supply). Then, I show the correlation be-tween the rise of tax havens and the rise of taxation in other countries (the
demand). Finally, I link the development of tax havens through new reforms tothe supply of offshore services (the market).

2.2.1 . The suppliers of offshore services
I first document the striking increase in the number of tax havens in the20th century. I describe the type of reforms implemented and their differentialuse over time. Then, I show the different geographic trends by broad worldregions. I finally show that country size and colonial history are two criticaldeterminants of the choice of becoming a tax haven.

The rise of tax havens In figure 2.1, I describe the development of tax havensin the 20th century, distinguishing between the extensive and intensive mar-gins in panel (a). In panel (b), I decompose subsequent reforms between re-forms occurring in a new type of activity (labeled new area) and reforms occur-ring in an area in which the country is already specialized (labeled revisions).This distinction is important as it illustrates one of the fundamental trade-offsfaced by suppliers that face competition in a market. They can either special-ize and therefore try to compete vertically or diversify their activity to competehorizontally.Panel (a) describes the significant rise of tax havens in the 20th century,from almost none to 48. The figure reveals that the first rise of tax havenshappened during the interwar period. As discussed in the following subsec-tion, this rise is associated with the introduction of modern direct taxation inseveral countries through individual and corporate income taxes. Then, it isnot before the fifties that countries that are already tax havens begin to up-
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(b) Decomposition by purpose
Figure 2.1: The rise of tax havens in the 20th century

Note: This figure depicts the rise of tax havens in the 20th century according to two dimen-sions: (a) First and subsequent reforms, (b) Decomposition of subsequent reforms betweenthose opening a new area of specialization and those occurring in an area in which the taxhavens has already done a reform. Data on tax havens’ reforms comes from own data col-lection detailed in section 2.1. "New area" corresponds to reforms made in a sub-category inwhich the country had done no reform before and "revision" corresponds to reforms madein a sub-category in which the country had already made a reform before. Sub-category clas-sification is the following: Banking, Insurance, Exempt companies (IBC or not), MNE-specific,Holding regimes, Individual, Ships, and Other. Shaded areas indicate the world wars and thevertical line (1962), the beginning of the independence wave in the U.K.-dominated Caribbeanarea.

date their legal architecture through new large-scale reforms. While the in-crease in the first reforms appears constant over the century, we observe aclear acceleration in the subsequent reforms from the seventies. The verticalblack line marks the beginning of the British decolonization in the Caribbean.It is followed by an increase in the number of reforms. I discuss below the roleof decolonization and of increased competition between tax havens as driversof this trend. At the end of the sample, the majority of reforms happen at theintensive margin (subsequent reforms) rather than at the extensive margin(new tax havens). Subsequent reforms correspond to a reinforcement of thelegal architecture. Keeping in mind the market analogy, making a new reformis comparable to updating a product or proposing a new product.To understandmore precisely the intensivemargin, I decompose it in panel(b) between reforms in a new area of specialization and reforms in areaswherethe tax haven has already made a reform (following table 2.1 classification).There are slightly more reforms happening in new areas than revisions. It il-lustrates that tax havens are probably competing horizontally by diversifyingand vertically by deepening their specialization.
Type of reforms To better understand the development of tax havens, it isnecessary to look at the type of reforms enacted. Figure 2.2 decomposes thetrend by havens’ specialization following the distinction described in table 2.1.First, it must be noted that the first reforms during the interwar are diversi-fied in many different types of activities. It suggests that competition betweenthem might have been limited at the beginning of tax havens’ history. From
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Figure 2.2: Decomposition by type
Note: This figure plots the cumulated number of reforms by type of reforms. Data on taxhavens’ reforms comes from own data collection detailed in section 2.1. Details on the clas-sification used in this figure are displayed in table 2.1. Shaded areas indicate the world warsand the vertical line (1962), the beginning of the independence wave in the U.K.-dominatedCaribbean area.
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the fifties, "Exempted companies" emerged as the dominant type of regulationwhile reforms in other activities happened at a slower rate. Exempted com-panies are a flexible instrument as they can be used by firms or individuals,particularly to manage their business income. This flexibility also decreasesadministrative costs for the tax havens that implement them (as there is alimited number of legal forms for different situations), which is an attractiveproperty. It might explain why more and more tax havens are adopting suchregulations.We also observe a rapid rise in the number of banking reforms. Bankingreforms, offshore banking or bank secrecy laws are complementary to othertypes of use of tax havens. Contrary to onshore banks, offshore banks of-fer flexibility and secrecy, which are necessary for offshore users. Thereforeoffshore banking reforms are expected to develop simultaneously with othertypes of reforms. For instance, the famous bank secrecy law introduced in 1934in Switzerland had been partly enacted to avoid any authority having access todetails about the activity in Swiss banks following a scandal in the early thirtiesduring which French authorities pressured Swiss banks to obtain informationfrom them (Guex, 2000).Finally, International Business Corporations appear more andmore attrac-tive at the end of the century as we notice a significant increase in the num-ber of IBC reforms. There are a few IBC reforms in the sixties but we observea break in the trend following the reform of 1984 in the British Virgin Islands.Since then, IBC has been the legal form that has experienced themost remark-able growth until the end of the century. It underlines the importance of legalinnovations in the development of tax havens. It also indicates how quicklylegal innovations can diffuse. Contrary to other markets, regulations can beeasily replicated as they are publicly available and not protected from copy. Itallows some countries to adopt regulations that appear successful quickly.
The geography of tax havens The last dimension to describe the rise of taxhavens is the geographic dimension. Figure 2.3 reveals striking spatial differ-ences in the development of tax havens. Some regions such as Europe, theAmericas, and later Asia have a consequent number of tax havens while Ocea-nia and Africa lag behind in havens development.Until the fifties, almost all tax havens were located in Europe or the Amer-icas, particularly in the Caribbean area. This is in line with the fact that taxa-tion was first introduced in these regions. Second, for a large part of the 20thcentury, Europe hosted the largest number of tax havens. From the sixties,following decolonization and the global liberalization of financial flows asso-ciated with the end of the Bretton-Woods system, we observe a break in thetrend of American tax havens, which number increased significantly. This isalso the moment where tax havens appear in the other regions, Asia, Oceania,and to a lesser extent Africa. We can therefore divide the global history of taxhavens in the twentieth century into two broad periods. During the first one,fromWWI to the seventies, Europe dominated the scene of tax havens. Duringthis period, Switzerland was the most important tax haven.20 From the seven-

20The history of Switzerland, particularly its dominant role during the interwar, has led to
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Figure 2.3: The rise of tax havens in the 20th century: Decomposition by region
Note: This figure plots the cumulated number of tax haven reforms by broad world region.Data on tax havens’ reforms comes from own data collection detailed in section 2.1. Shadedareas indicate the world wars and the vertical line (1962), the beginning of the independencewave in the U.K.-dominated Caribbean area.
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ties, more tax havens emerge in the developingworld. A newworld geographicdistribution of tax havens is drawn, driven by many new tax havens and newreforms in the Caribbean, which has become the region where tax havens arethe most concentrated. As the center of the world economy moved from Eu-rope to the U.S., the offshore world followed the same path.
Some characteristics of tax havens To complete the description of taxhavens from the new database created in this paper, I explore their maincharacteristics. Several country-level characteristics of tax havens havebeen discussed in the literature. The most significant one is the small sizeof tax havens (Dharmapala and Hines, 2009). This fact is also grounded intheoretical models (for instance Kanbur and Keen, 1993, Hansen and Kessler,2001, Slemrod and Wilson, 2009, Bucovetsky, 2014).A second important characteristic of tax havens is their colonial history.Different studies have highlighted the tight connection between the colonialworld, especially the British one, and the making of tax havens (Palan, Mur-phy, and Chavagneux, 2009, Ogle, 2017; Ogle, 2020 for instance). Newly inde-pendent countries have found a convenient specialization in the tax haven in-dustry that necessitated a resource available to all countries: their sovereignty.Ogle (2017) argues that the connection between the colonial world and the off-shore world is linked to the constitution of an informal empire by the UnitedKingdom, with limited actual sovereignty and different legal and political insti-tutions. This difference generates loopholes that the former colons will use foroffshore purposes. She also argues that the shock was partly a demand shock,with colonizers’ assets partly reallocated in tax havens after the decolonization.On the contrary, Farquet (2021) argues that even though some colonial assetshave been relocated to tax havens, the bulk of offshore assets is constitutedby rich countries’ assets.Some scholars have also argued that the United Kingdom has encouraged,at least indirectly, these countries to become tax havens in order to reducetheir development aid (Sagar, Christensen, and Shaxson, 2013, Ogle, 2017). Onthe contrary, other colonial powers such as France, have been more reluctantto encourage this development choice (Rawlings, 2004).Figure 2.C.3 in the appendix plots the share of tax havens by size and colo-nial history by year. Until the decolonization period, small countries followeda similar trend, whatever their colonial history. In 1960, 20% of the small coun-tries had become tax havens while around 5% of the large countries did. Weobserve a break in the trend of small countries connected to the United King-dom from the sixties. At the end of the sample, more than 80% of the smallU.K.-related countries are tax havens while only 40% of the small, not-U.K.-related countries are tax havens. The trend is similar among big countries.This figure adds to the literature a dynamic dimension: the shock of decol-onization played a significant role in the construction of tax havens but onlyspecific countries, newly independent and small, reacted to this shock.To further explore this last fact, I study the evolution of the tax haven sta-
several studies by historians. See for instance Farquet (2016) and Farquet (2018) or Guex (2000)and Guex (2021).
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tus in countries following their independence. To do so, I estimate the follow-ing dynamic difference-in-difference where the treated group is composed ofcountries experiencing decolonization and the control group is composed ofcountries that have never become independent in my sample:

Tax Havenit =
15∑

k=−6
βkIndependent

k
it + µi + µt + εit (2.1)

where Tax Havenit is equal to 1 when country i becomes a tax haven.
Independentkit is a dummy variable equal to one for treated countries k yearsbefore or after it becomes independent. µi and µt are country and time fixedeffects, and εit is the error term. The equation is estimated using the estimatorof Sun and Abraham (2021) to account for potential heterogeneous effects ina generalized difference-in-difference setting with different treatment dates.The model is estimated for former U.K. colonies and other colonies.Results are displayed in Figure 2.4. I find that the probability that a formerU.K. colony becomes a tax haven increases by about five percentage points 12years after becoming independent compared to a territory that does not. Thiseffect is large given that the initial probability of becoming a tax haven a givenyear is around 3%. The absence of significant pre-trends for U.K. colonies aswell as the exogeneity of decolonization suggest that this is a causal effect.The coefficients estimated for other colonies display a different pattern. Theestimated coefficients are positive at all dates, in particular before treatment.They are therefore difficult to interpret and do not suggest a causal relation-ship for this group of countries.To sum up, the shock of decolonization has been a sizable exogenousshock, particularly for U.K. colonies. This fact helps explaining the significantincrease in the number of tax havens and reforms from the sixties in thedifferent descriptive figures above. I will use this shock later to analyze theeffects of increasing competitive pressure on tax havens’ choices.

2.2.2 . Demand
In this paper, tax havens are seen as suppliers in a specific market, themarket for tax avoidance and tax evasion services. The previous subsectionhas highlighted suppliers’ spatial and temporal development in this market. Inthis subsection, I describe the rise in demand for tax haven operations.A striking fact about state-building in the 20th century is the rapid spreadof modern taxation (Seelkopf et al., 2021). A consequence of this global risein taxation is that some individuals and firms are now willing to avoid it. Itcreates a demand for tax avoidance and tax evasion services. On the personaltaxation side, this is reinforced by the fact that personal income taxes werecharacterized by their high degree of progressiveness, with the top marginaltax rate often larger than 60% in the twenties.21 In this subsection, I correlatethe rise of modern taxation to the rise of tax havens.

21A recent literature have shown that individuals located at the top of the distribution weremore likely to evade taxes (Alstadsæter, Johannesen, and Zucman, 2019, Leenders, Lejour,Rabaté, and Riet, 2020).
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Figure 2.4: Tax havens and decolonization: Event study
Note: This figure plots coefficients from an event-study regression following equation 2.1. Iuse the Sun and Abraham (2021) estimator. It studies how the probability of becoming a taxhaven changes with a country’s independence. Red markers correspond to an estimation us-ing only treated countries that are United Kingdom colonies. Blue markers correspond to anestimation using only treated countries that are not United Kingdom colonies. The controlgroup corresponds to territories that have never been independent over the period. Europeis excluded from the regression. The mean of the dependent variable one year before treat-ment is 0.03. 90% confidence intervals from robust standard errors clustered at the countrylevel.
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The rise of taxation and the rise of tax havens Following the hypothesisthat the rise in taxes creates demand for tax havens services, figure 2.5 putsin relation the rise in the introduction of modern direct taxation through per-sonal income tax (PIT) and corporate income tax (CIT) and the building of taxhavens’ architecture. It plots for Europe and Americas the cumulated numberof modern direct taxes income taxes introduced in the region and the cumu-lated number of tax havens reforms in these regions.
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Figure 2.5: The building of tax havens’ legal architecture and the rise of directtaxation.
Note: This figure plots the number of direct taxes (Corporate income taxes and Personalincome taxes) introduced and the number of tax haven reforms for Europe and the Ameri-cas. Data on the introduction of taxes comes from Seelkopf et al. (2021). Data on tax havens’reforms comes from own data collection detailed in section 2.1. Shaded areas indicate theworld wars and the vertical line (1962), the beginning of the independence wave in the U.K.-dominated Caribbean area.

The first observation from this figure is that the increase in tax haven re-forms always comes after the increase in tax introductions. It suggests that taxintroductions impact positively tax haven reforms. For instance, in Europe, thesteep rise in direct tax introductions began at the end of the 19th century, whilethe rapid increase in tax havens reforms began around 1925. On the contrary,the rapid increase in reforms in Europe at the end of the 20th century cannotbe easily explained by rising taxation in the same region. A competing expla-nation, that will be explored later, is that the increasing competition betweentax havens pushed them to update their legal architecture.The figure for Americas reinforces this interpretation. The quick introduc-tion of direct taxation at the beginning of the 20th century is followed by arise in reforms in tax havens. The break in the trend from the fifties can be
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attributed to the decolonization period as described above. However, decol-onization or the rise in taxation cannot explain why the number of reformskeeps rising until the end of the century. As for Europe, an interpretation ofthis trend is that competition between tax havens pushed them to update theirlegal architecture.
Figure 2.C.2 in the appendix plots the same figure for Asia, Africa, andOcea-nia. We observe a similar trend in Asia, where there is a lag between tax in-troductions and the rise in tax havens reforms. The evolution is different forOceania and Africa, where a steep rise does not directly follow the rise in mod-ern direct taxation in tax reforms.

Gravitational forces and tax haven use These figures correlate the rise oftaxation with the rise of tax havens reforms both temporally and geographi-cally. The implicit assumption is that there is a regional component of demand:when taxes are introduced in a country, it increases the demand for tax havens’services in nearby countries. It boils down to the assumption that the costs oftax evasion increase with distance. Bilateral evasion costs are diverse. For in-stance, they include the extent of compatibility between the regulations in thehigh-tax country and those in the offshore country. They also include com-munication and travel costs. Locating its assets in a tax haven means travel-ing there occasionally, communicating with intermediaries located in the taxhaven, etc. These costs are most likely distance-dependent.
This assumption can be backed empirically. There is some evidence forgeographically-dependent costs in the literature. Studying the behavior ofmultinational firms, Ferrari, Laffitte, Parenti, and Toubal (2022) shows that agravity-like relationship exists for profit shifting between production placesand tax havens. This link is also found in the bilateral profit shifting data ofTorslov, Wier, and Zucman (2022). Studying individuals’ tax evasion in theNetherlands, Leenders, Lejour, Rabaté, and Riet (2020) find that individualsclose to a border tend to locate their hidden wealth in the country with whichthey share the border.
To complement this evidence, I use micro-level data from Offshore leaks(ICIJ, 2022b). The International Consortium of Investigative Journalists (ICIJ) hasreceived data from different leaks in tax-advising firms between 2013 and 2021(ICIJ, 2022a). This data includes micro-level information on entities opened inseveral tax havens. When available, the entity is linked with its ultimate ownerand the location of this ultimate owner is identified. I use this data to gatherinformation on the country of location of tax-haven entities and of their users. Icreate a variable thatmeasures the number of links between each (non-haven;haven) pair of countries. A link corresponds to an ownership link betweenan offshore entity in a tax haven j and an entity in a non-haven country i.I detail the treatment of the data and the main assumptions made to countlinks between two countries in Appendix 2.D. I estimate the following gravityequation to explain the number of links between two pairs:

#Linksijk = exp (β1ln(Dist.ij) + β2Ever Colonyij + β3Legal originsij + νik + νjk) εijk(2.2)
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where #Linksijk is the number of links between non-haven country i andtax haven j released in the leak source k (see the list of sources in appendix2.D). Dist.ij is the geographic distance between i and j, Ever Colonyij is anindicator variable that is equal to 1 when both countries have ever been in acolonial relationship and Common Legal originsij is an indicator variable thatis equal to 1 if both countries share legal origins. νik and νjk are country ×source fixed effects that account for any country-level characteristic and anycountry × source-level characteristics such as preferences from the offshoreproviders exposed in a given leak for some tax havens or some origin coun-tries. εijk is the error term. Given the count nature of the data, the equationis estimated using a Poisson pseudo-maximum likelihood (PPML) estimator.22This equation is estimated on a restricted sample where origin countries arenecessarily non-haven countries and destination countries are tax havens toavoid haven-haven links that are less likely to reflect ultimate ownership links.Results are qualitatively similar on the full sample and with data aggregated atthe country-pair level.
Results are displayed in Table 2.2. I find that distance plays an importantrole as increasing distance by 1% decreases the number of links between twocountries by approximately 1%. This result supports the hypothesis that bilat-eral evasion costs increase with distance. It is also important to note that thesecosts also depend negatively on the legal similarities between the origin coun-try and the tax haven: sharing a common legal origin increases the number oftax evasion links. It can be explained by the fact that two legal systems havingthe same origin might be more complementary when one wants to evade oravoid taxation. This variable also probably absorbs some colonial links as legaltransplantation has followed colonial domination in history.23

Table 2.2: Gravity in Offshore leaks data: PPML estimation
(1) (2)Nb. links Nb. links

ln(Dist.) -0.987*** -1.072***(0.104) (0.113)Colonial link -0.146(0.241)Common legal origin 1.435***(0.227)
Observations 2,291 2,291Estimator PPML PPMLOrigin-source and Destination-source FE Yes Yes
Robust standard errors clustered at the country-pair level in parenthe-ses. *** p<0.01, ** p<0.05, * p<0.1

22The gravity structure of the data also holds using OLS.23Klerman, Mahoney, Spamann, and Weinstein (2011) show that it is difficult to separate theeffect of colonial links from the effects of common legal origins in the context of the study ofeconomic development.
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These results suggest that distance plays a key role in the relative demandreceived by tax havens. We can draw a parallel with the notion of market ac-cess from the economic geography literature (Redding and Venables, 2004). Inthis literature, countries that are distant from markets suffer from cost penal-ties, which impact the wages they can pay for a given level of technology. Onthe contrary, countries close to markets benefit from smaller costs and canpay higher wages. In the case of tax havens, being close to countries that in-troduce taxes allows them to serve more demand. Consequently, countriesclose to large markets with large tax rates will be more likely to become taxhavens. Here, it does not matter to be a large country. What matters is to belocated close to large countries.
2.2.3 . The market for tax havens’ services

Until now, this section has shown that the rise of tax havens in the 20thcentury is correlated, in time and space, with the rise of modern taxation.Tax havens have been seen as the suppliers of services for tax evasion andtax avoidance but the market itself has not been described. In particular, twoquestions are in order. First, is becoming a tax haven followed by an increasein the provision of tax haven services? Second, do new tax havens lead to anincrease in the market size, or do they substitute for older tax havens?In this subsection, I use two different settings to answer both questionspositively. It allowsme to draw a direct link between suppliers - the tax havens- and the market equilibrium.
From reforms to service provision To investigate whether the provision oftax havens services follows new reforms, I use the micro-level data from theOffshore Leaks database described earlier. I now use a different feature of thisdatabase that allows me to observe offshore entities, identified by their coun-try of registration and year of creation. I can therefore track the number ofentities registered in a tax haven, before and after reform. Entities are seen asa proxy for the provision of offshore services. For this exercise, I concentrateonly on reforms that aim at allowing the registration of offshore companies.This is the type of reform that corresponds best to the entities registered in thedatabase. This corresponds to "Exempted Companies" reforms and "Interna-tional Business Corporations" reforms. I estimate the following event-studyregression:

arcsinh(Entities)it =
20∑

k=−7
ζkHaven

k
it + ui + ut + υit (2.3)

where arcsinh(Entities)it is the inverse hyperbolic sine transform of the(cumulated) number of offshore entities registered in tax haven i at date t.This transform is used to smooth the data while keeping zeros in the estima-tion (Bellemare and Wichman, 2020). Havenkit is a dummy variable equal toone for treated countries k years before or after it becomes a tax haven. Notethat for clarity, I group year dummies into 3-year bins. ui and ut are coun-try and time fixed effects and υit is the error term. The control group corre-
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sponds to tax havens that have never enacted any exempt company (includ-ing IBC) reforms. The equation is estimated using the estimator of Sun andAbraham (2021) to account for potential heterogeneous effects in a general-ized difference-in-difference setting with different treatment dates. Themodelis estimated differently for "Exempted Companies" reforms and "InternationalBusiness Corporations" reforms.Figure 2.6 shows different results for both types of reforms. First, IBC re-forms appear efficient in terms of entity incorporation. Following the reformadoption, the number of offshore entities recorded in the Offshore leaks dataincreases by 460% after.24 The effects appear from the first three years of im-plementation and increase during the next nine years. Estimates before thetreatment are very close to zero and not statistically significant.
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Figure 2.6: Tax havens reforms and tax havens services: Event study
Note: This figure plots coefficients from an event-study regression following equation 2.3. In-dependent variables correspond to 3-year dummies. It studies how the number of offshoreentities registered in a tax haven changes when the country enacts a new reform. The de-pendent variable has been transformed using the inverse hyperbolic sine transformation tokeep zeros in the estimation. Red markers correspond to International Business Corporationreforms. Blue markers correspond to other exempt company reforms. The control group cor-responds to tax havens that have never enacted any exempt company (including IBC) reforms.The mean of the dependent variable one year before treatment is 0.53. 90% confidence inter-vals from robust standard errors clustered at the country level.

Exempt companies follow a different path. On average, there is no appar-
24exp(1.72)−1 = 4.6. To compute this effect, I followBellemare andWichman (2020) that pro-vide elasticity formulas for inverse hyperbolic sine transformations. This computation holdsin particular for large values of the dependent variable which is likely to be verified in this case.The average value of the number of entities in the estimation sample is 1080.
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ent effect of these reforms on incorporation. If any, there is a slightly positiveeffect, but its interpretation is made uncertain due to the existence of a pre-trend. In any case, the effect is lower than that of IBC reforms. It highlights theimportance of IBC reforms and their effectiveness.This figure shows that tax-haven reforms, in the context of company in-corporation at least, materialize into an increase in the provision of tax havenservices. The effect of reforms is however heterogeneous according to thetype of reform.
The Swiss market for tax evasion The previous exercise draws a link be-tween reform and service provision. This increase in the provision of servicescan be at the expense of tax havens already supplying the market or could ex-pand the size of the market. This latter effect could materialize in the case ofreforms implementing legal innovations that likely cut the costs of tax havensservices.The first challenge to answering this question is finding historical dataabout tax havens services’ market size. To do so, I use data from Zucman(2013) that collects fiduciary deposits in Switzerland by country of originbetween 1976 and 2014 from the Swiss National Bank (SNB). Fiduciary depositsare deposits collected by Swiss banks and invested on behalf of their clients.As described by Zucman (2013), fiduciary deposits are used to avoid paying the35% Swiss advance tax.25 An interesting feature of this data is that the SNBrecords the origin of the last owner and does not see through conduit entitiesin tax havens. Consequently, it records investments made through tax havensfrom other places. Zucman (2013) argues that the majority of these invest-ments are actually coming from European ultimate owners and are going toSwitzerland through conduits in tax havens. Going through tax havens addslayers of secrecy between Swiss accounts and their actual owners. Assumingthat the bulk of fiduciary deposits of tax havens corresponds to the use ofsham corporations (such as IBCs for instance), an increase in the share offiduciary deposits from tax havens corresponds to an increase in tax havens’market size for the Swiss market. The Swiss market is one of the largest onesfor individuals’ tax avoidance: according to Zucman (2013) it represented 34%of all offshore financial wealth in 2008 and it was probably even larger beforethis date (Alstadsæter, Johannesen, and Zucman, 2018). An increase in theshare of fiduciary deposits from a given tax haven corresponds to an increasein market share from this tax haven in the Swiss offshore market.Figure 2.7 plots the market size of tax havens and decomposes it betweencountries that become tax havens before 1960 and countries that become taxhavens after this date. This year represents the moment of the entry of newtax havens following decolonization (see figure 2.C.3 in appendix). These taxhavens will develop their activity gradually during the end of the 20th century.We observe that the global size of the tax haven market in the Swiss place hasbeen increasing over the period, especially since the beginning of the nineties.

25More precisely, any interest received on fiduciary deposits are considered as paid by for-eigners. The bank acts as "fiduciary". This feature allows a tax exemption.Fiduciary depositsrepresent one quarter of all foreign holdings in Switzerland in 2008.
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Figure 2.7: The Swiss Market for tax havens’ services
Note: This figure plots the share of fiduciary liabilities of Swiss banks by the origin countryof the direct owner. Fiduciary deposit data is from Zucman (2013) which collects fiduciary de-posits in Swiss by origin from the Swiss National Bank (SNB). Fiduciary deposits are depositscollected by Swiss banks and invested on behalf of their clients. They are used to avoid payingsome Swiss taxes. The SNB records the last owner’s origin and does not see through conduitentities in tax havens. Data on tax havens’ reforms comes from own data collection detailedin section 2.1. The category "Tax havens" includes all tax havens covered in the SNB dataset.This represents themarket share of tax havens in Swiss fiduciary deposits. "Tax havens before1960" includes entities that become tax havens before 1960: Andorra, Netherlands Antilles, Ba-hamas, Bermuda, Cayman Islands, Honk-Kong, Isle of Man, Ireland, Jersey, Lebanon, Liberia,Liechtenstein, Luxembourg, Monaco, Netherlands, and Panama. "Tax havens before 1960" in-cludes entities that become tax havens after 1960: Aruba, Antigua and Barbuda, Bahrain, Be-lize, Barbados, Cyprus, Dominica, Guernsey, Gibraltar, Grenada, Jordan, Saint Kitts-and-Nevis,Saint Lucia, Macao, Marshall Islands, Malta, Mauritius, Malaysia, Nauru, Singapore, Seychelles,Turks and Caicos Islands, Tonga, Saint Vincent-and-the-Grenadines, Virgin British Islands, Van-uatu, and Western Samoa.
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The share of the older tax havens has been oscillating around 30% of all de-posits with a little upward trend since the nineties.Importantly, the market share of new tax havens has constantly beenincreasing, reaching the level of old tax havens after 2010. This increase inthe share of new tax havens is not associated with a sharp decrease in theshare of old tax havens, indicating that substitution between new and old taxhavens should have been limited. On the contrary, the total market shareof tax havens in Switzerland, proxied by the thick black line, has constantlyincreased. We can conclude from this graph that there is a positive correlationbetween the entry of new tax havens since the sixties and the increase in themarket size of tax havens. In other words, the entry of new tax havens hascontributed to the increase in the market size of tax havens. It must also benoted that the increase in the share of fiduciary deposits held in Switzerlandis positively correlated with the increase in offshore entities recorded in theOffshore Leaks (see table 2.B.2 in appendix).

2.3 . A Theoretical Framework

This section presents a conceptual framework that describes the funda-mental forces underlying the choice of a government to become a tax havenand update its legal architecture.To build it, I use the legal capacity building framework of Besley andPersson(2011). This choice is motivated by the fact that this type of model allows for arich characterization of a country’s institutions. Beyond the tax rate, I need tomodel the tax havens’ legal architecture and its change. Models à la Besleyand Persson (2011) are particularly centered on institutions and their evolutionand therefore correspond well to the objectives of this section.In this 2-periods framework, a utility-maximizing government chooses itstax rate and the level of productive infrastructures. Between the two periods, itcan decide to invest in its level of productive infrastructure in order to increaserevenues in period 2. To attractmore tax revenues, he can also decide to set upan offshore legal architecture. This legal architecture can be upgraded throughinvestment between period 1 and period 2. Comparing its utility over the twoperiods, the government chooses before period 1 if it chooses to become a taxhaven.This framework is centered on the tax haven decision and not on the reac-tion of non-haven countries. In this respect it is different from the tax compe-tition models with endogenous tax havens (Slemrod and Wilson, 2009, Bucov-etsky, 2014). These models generally assume countries that only differ by theirsize. In my framework, countries must not be symmetric to allow for geogra-phy and market access of tax havens. This framework is particularly designedto explain the trajectory of tax havens in the first half of the twentieth century,where competition between tax havens was likely limited (see above in section2.2).
A simple economy Consider a simple economy where a government makesits choices taking the state of the economy in foreign countries as granted
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(mimicking the small open economy framework). There are two time periods
s = 1, 2 and the population corresponds to N homogeneous individuals. Theutility of a given individual is us = (1 − ts)y(πs) + αsgs with y its revenues, tsthe income tax rate, and gs its consumption of a public good. Revenues area positive function of the level of infrastructure in the country πs. πs encom-passes the legal support such as the administrative support or property rightsprotection but also more generally the level of public infrastructures in theeconomy such as education or health infrastructures. 26 It can be seen as theproductivity of the real sector of the economy. αs ≥ 1 is the value of the publicgood.

The tax rate ts and the level of infrastructure πs are constrained by the fis-cal capacity τs and the infrastructure capacity Πs. As seen later, in this simplemodel a non-haven government sets the highest possible tax rate and infras-tructure level. The fact that they are constrained will push governments toinvest in their respective capacities in order to increase the future revenues.Here, because we are interested in tax havens that generally set taxes underthe level of fiscal capacity, we consider the fiscal capacity as fixed: τs = τ . Thegovernment can invest in infrastructure by paying a cost defined as follows:
L(π2 − π1). The cost is a positive and convex function of the difference be-tween the levels of infrastructure in period 2 and in period 1 with L(0) = 0.

Before considering themodel where a country can choose to become a taxhaven, I describe the optimum solution in the standard case.
The government budget is :

tsy(πs)N︸ ︷︷ ︸
Revenues

= gsN +msN︸ ︷︷ ︸
Expenses

s.t. ts < τ,

πs < Πs

with ms the cost of investment per capita (which is 0 when s = 2). The taxrevenues on the left-hand side should equal the government expenditures onthe right-hand side: public goods provision and investment in infrastructures.As described in detail later, becoming a tax haven will precisely affect the gov-ernment budget by bringing tax revenues from the taxation of offshore activ-ity. Note that in the non-haven case, the size of the population will not matter.It will become important when introducing tax havens.
The timing is the following: τ1,Π1, α1 and α2 are given in stage 0.27 The gov-ernment chooses whether or not to become a tax haven by writing a law. Atthe beginning of period 1, the government chooses a set of period-1 policies:

{t1, π1, g1} and invest to determine Π2. At the beginning of period 2 the gov-ernment chooses a set of period-2 policies: {t2, π2, g2}. The model is solved bybackward induction.
26This enlarges the definition of the fiscal capacity from Besley and Persson (2011). However,it is in line with their interpretation that investment in productive infrastructures and legalcapacity share many similarities, see section 3.2 of their book.27As it would not bring key results in this framework, the value of the public goods in period2 is assumed to be known to the government in period 1.
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A non-haven government maximizes:
uIs = (1− ts)y(πs) + αsgs

s.t tsy(πs) = gs +ms,

t ≤ τ,

πs ≤ Πs.

The level of public goods can be written as a residual from the governmentconstraint: gs = tsy(πs) − ms. Therefore, taking into account the level of thepublic goods, the government now maximizes:
uIs = (1− ts)y(πs) + αs (tsy(πs)−ms)

What is the level of infrastructures and taxes? A first result of the model isthat they are both set at theirmaximumpossible level, those of their respectivecapacities.Proof: the first order conditions are
∂uIs
∂πs

= (1− ts) yπ + λstsyπ ≥ 0 (infrastructures)

∂uIs
∂πs

= −yπ + λsyπ ≥ 0 (taxes)

with yπ = ∂y(πs)
∂πs

. This notation, where derivation is noted with subscripts isapplied for other variables in the rest of the paper.Increasing the level of infrastructures or the level of taxation always in-creases utility. At the optimum, ts = τ and πs = Πs. To increase utility inperiod 2, the government can invest in the infrastructure capacity, which willincrease the general level of infrastructures in period 2, therefore increasingrevenues.I now describe how the level of investment is set. The investment in in-frastructure capacity is an intertemporal problem. The government sets theoptimal level of infrastructures in period 2 by maximizing its utility over thetwo period.
W = (1− t1)y(π1) + α1 (t1y(π1)−m1 (π2 − π1)) + (1− t2)y(π2) + α2 (t2y(π2))

BymaximizingW , I find that the level of investment in the public infrastruc-tures is defined by:
α1Lπ(π2 − π1)︸ ︷︷ ︸

Marginal cost of investment

≥ yπ [1 + (α2 − 1)t2]︸ ︷︷ ︸
Marginal benefits from investment

(2.4)
The government invests in the infrastructure capacity until the marginalcost of investment (lower public goods provision in period 1) is equal to orlarger than the marginal benefits (higher revenues and higher public goodsprovision in period 2). The left-hand side is equal to 0 when there is no in-vestment. The right-hand side is always positive because α2 ≥ 1. Therefore,investment in the public infrastructure capacity will be positive. I use this con-dition as a benchmark to compare it with the situation where the country is atax haven.
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The tax haven option I now introduce the possibility for a country to be-come a tax haven. The government can choose to write a law before period 1to make its country a tax haven for periods 1 and 2. I assume that the govern-ment of a tax haven has the ability to tax foreign offshore revenues, ωFs . Thismodeling of tax evasion aims at being very simple to be as broad as possibleand cover different uses of tax havens. It is possible to interpret it as individualtax evasion when an individual uses a trust structure or opens an internationalbusiness company to channel its revenues in the tax haven in exchange of asmall tax or a fee. It can also be interpreted as a firm shifting its revenues tothe tax haven. Benefits of becoming a tax haven only come from higher taxrevenues. As argued before, both types of specialization (firms or individu-als) bring revenues to tax havens. Tax havens benefit from tax evaders onlythrough additional taxes. As noted by Slemrod and Wilson (2009), this couldextend to any indirect source of revenues such as revenues from tourism.This new source of revenues comes with a constraint: the tax rates on thedomestic economy and on the offshore revenues cannot be independent. Iassume that the tax rate on the domestic economy is proportional to the taxrate on the offshore revenues: tDs = δts with tDs the tax rate on the domesticeconomy, ts the tax rate on the offshore economy and δ ≥ 1. In absence ofthis constraint, becoming a tax haven is always utility-maximizing.This constraint creates a trade-off: decreasing its tax rate to attract moreoffshore revenues is done at the expense of the domestic economy. This is asimilar mechanism as in Slemrod and Wilson (2009). From an empirical pointof view, tax rates on the domestic economy in tax havens tend to be lowerthan those of comparable countries. 28 More broadly, this assumption boilsdown to assuming that developing the offshore economy absorbs resourcesfrom the domestic economy.
The demand for tax haven services Before describing how becoming a taxhaven affects the choices of the country, I put more structure on ωFs , the de-mand for tax haven services addressed to the country of interest. To do so, welook at the behavior of taxpayers in other countries indexed by i. The utilityof individual n when she pays taxes in i (no evasion) is: Vi = (1 − ti)ωi + κhwith ωi its revenues and κh the preference of individual n for paying its taxesin i, distributed Gumbel. 29 We can interpret it as tax morale for instance. Theindividual can also choose to evade its taxes by locating all of its revenues in atax haven h ∈ {TH}.

28Table 2.E.1 in appendix 2.E compares the corporate and individual tax rates on thedomesticeconomy in tax havens and non havens. It shows that tax rates in tax havens tend to besmaller than those in non havens by 5 percentage points for personal taxation and 7 pointsfor corporate taxation. As this gap might be driven by some characteristics independent fromthe tax haven status, I control for different country characteristics in figures 2.E.1 and 2.E.2.The figures reveal that tax havens have lower tax rates than similar countries, confirming theempirical foundations of this hypothesis. One can also imagine that a disconnection betweenboth tax rates will push taxpayers to try to appear as foreigners in order to benefit from thelower tax rates. This is for instance what happens with round-tripping when firms invest intheir domestic countries through foreign entities to benefit from advantageous conditions.See for instance Hanlon, Maydew, and Thornock (2015).29This assumption allows to have a functional form for ωFs .
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The service of tax evasion is sold competitively in each tax haven. I assumeits marginal cost to be 1
ph
with ph the quality of tax haven h. The quality of thetax haven represents how effective is the process of tax evasion in a country.It can be mediated through better offshore laws, better communication andtravel infrastructure, better administrative and legal efficiency in the offshoresector, incentives for foreign banks and law firms to establish, etc. It worksas a cost shifter parameter that decreases the cost of using the country asa tax haven when it increases. On top of this cost, an individual from i hasto pay an iceberg bilateral cost τih that corresponds to communication costs,transport costs, and any other bilateral cost (the compatibility between thelaw systems of i and h for instance). This assumption is empirically relevant asdemonstrated in section 2.2. I also assume that one has to use an intermediaryin h to use it a tax haven. The taxes paid by the intermediary firms in tax havensare fully passed-through to consumers.30The total cost of evading taxes in country h is therefore: τihωi

ph(1−th) The utilityof the individual that evades taxation is h is Vh = (1 − th)ωi − τihωi
ph(1−th) + κh. Inboth cases, Uk is the deterministic part of the utility. Using the properties ofthe Gumbel distribution, the probability that an individual in i pays its taxes incountry h, noted Pih, is

Pih = P(Vh > Vk,∀k ∈ {TH} ∪ {i}) = P(κk < κh + Uh − Uk)

=
exp

(
(1− th)− τih

ph(1−th)

)
∑
k∈{TH} exp

(
(1− tk)− τik

pk(1−tk)

)
+ exp(1− ti)

This represents the share of people evading taxation in country i to taxhaven h. As an individual that evades taxes shelters all his revenues in thetax haven, we can deduct the total amount of revenues sent from country i totax haven h, which represents the demand from i to h and the total demandaddressed to h
ωFs =

∑
i

Dih =
∑
i

NiωiPih (2.5)
Demand has the desired properties as it decreases with the tax haven taxrate and the bilateral costs. It increases with the quality of the tax haven. Im-portantly it also decreases with the number of competitors and their bilateralcosts relative to non-haven countries. In a parallel with economic geographyliterature (Redding andVenables, 2004),ωFs canbe seen as themarket access oftax havens for exchanging tax haven services. In particular, variations in mar-ket access are partially driven by geography, which is an arguably exogenousfactor. This suggest that this property can be used for the empirical identifica-tion of the effect of demand on the supply of tax haven services.

Tax rate, legal support, and tax haven quality The optimal public goodlevel is set similarly as in the non-haven case. The new government objective
30This assumption allows the demand to be zero when taxes in the tax haven are equal toone.
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function writes:

uIs = (1− δts)y(πs) + αs
N

δtsy(πs)N + tsω
F
s (ps, ts)︸ ︷︷ ︸

Haven-specific revenues

−msN


Once a country is a tax haven it has to choose its quality ps. By increasing itsquality, the tax haven becomes more attractive, which increases ωFs . The qual-ity of the tax haven is constrained by the "tax-haven-quality" capacity noted Ps.Between periods 1 and 2, the government can invest in P in order to be able toraise its quality capacity in period 2. The cost of investment is noted P(p2− p1)and has the same properties as L.
Intuitively, as we can see πs as the productivity of the real sector, ps can beinterpreted as the productivity of the offshore sector. Their relative strengthcan therefore be indicative of the advantage a country has in a sector.
We can now solve for the optimal tax rate, legal support and tax havenquality. To set its tax rate, the government maximizes its utility. Contrary tothe non-haven case, where the tax rate is set at the level of the fiscal capacity,in this case, the tax rate might be set at a rate lower than the fiscal capacity.Therefore the tax rate is determined following the first-order condition:

∂Us
∂ts

= δy(πs)(αs − 1) + αs
N

(
ωF + tsω

F
t

)
= 0 (2.6)

with ωFt , the partial derivative of ωFs by t. The tax rate is set at the point wherethe marginal revenues from a higher tax rate equal the marginal losses onthe offshore economy. There is no explicit solution to this equation. I note
t∗s the solution of this equation. The tax rate on domestic activity is set to
tDs = min{δt∗s, τs}. In the rest of the exposition, I will consider that tDs = δt∗s, i.e.that δt∗s is small enough to be lower than the fiscal capacity. The optimal infras-tructure level and tax haven quality are set the same way as in the non havencase. They are set at their maximum possible level, i.e. est their respectivecapacities (see proof in appendix 2.F).
Investment in legal support and tax haven’s quality In order to enhanceits expected utility of the two periods, the government can now invest in itsinfrastructure capacity and its tax haven quality. It does so by maximizing itsexpected utility over the two periods.

Implication 1 : Tax havens always invest in their quality. Themore so if thecosts of investment are low. In particular this is the case when the tax havenquality is small (as the cost function is convex) andwhennew legal technologiesreduce the marginal cost of investment, Pp, for all p. The introduction of anew legal technology that decreases costs therefore increases investment inquality.
Proof: the two following conditions describe investment in infrastructurecapacity and tax-haven quality:
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α1Lπ(π2 − π1) ≥ yπ [1 + (α2 − 1)δt2] (2.7)
α1Pp(p2 − p1) ≥ t2

α2

N
ωp (2.8)

The government invests in the infrastructure and tax haven quality until theleft-hand side of equations 2.7 and 2.8 are larger than the right-hand side. Theleft-hand side corresponds to the marginal cost of investment weighted by α1,the marginal value of foregone tax revenue in period one. The right-hand sidecorresponds to the marginal gains of investment. As L(0) = 0 and P(0) = 0, itmeans that investment in infrastructure and tax haven quality will be positiveas long as the right-hand side is positive. This is the case because α1 − 1 > 0.Note that investment in the general public infrastructure is lower in taxhavens than in non-haven countries. This result comes from the comparisonof the investment condition in infrastructure when the country is a tax havenand when it is not. Both are very similar since the only difference is that itis scaled by a different tax rate. Because the equilibrium tax rate on the do-mestic economy is lower in tax havens than in other countries, this makes theinvestment in productive infrastructure less valuable. This result is importantas it implies that tax havens, despite maximizing welfare, will invest less in thegeneral public infrastructure than if they were not tax havens.
Which countries become tax havens? We now have all the elementsto compare the utility when a government chooses to make its country atax haven or not. The government does so by comparing utilities in bothcases. The country becomes a tax haven if UH > UNH over the two periods:
1 {Haven} = 1

{
UH > UNH

}. I define ∆U = UTH
1 − UNTH

1 + UTH
2 − UNTH

2 , the
difference between the utility when the country is a tax haven and when it isnot.

UH − UNH = y(π∗1)
(
δtH∗1 − tNH∗1

)
︸ ︷︷ ︸

More domestic revenues in non-haven countries

(α1 − 1)︸ ︷︷ ︸
Net value of publics funds

+α1

N

 tH∗1 ωF1︸ ︷︷ ︸
Offshore sector revenues

+ mNH∗
1 −mH∗

1︸ ︷︷ ︸
Differences in investment

+
(
1 + (α2 − 1) δtH∗2

)
y(πH∗2 )−

(
1 + (α2 − 1) tNH∗2

)
y(πNH∗2 )

+α2

N
tH∗2 ωF2

The first line shows the losses from becoming a tax haven due to lower taxrevenues on the domestic economy. These lower tax revenues only impact thedifference in utility if the net value of public funds is strictly positive. The levelof infrastructures, by increasing revenues, increases the value of these losses.The second line shows the gains from becoming a tax haven due to higher taxrevenues on the offshore economy. It also shows the role of the differences ininvestment in legal capacity and tax haven quality. The third and fourth line arethe equivalent of the two first lines for the second period. The only difference
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is that y(πH∗2 ) < y(πNH∗2 ) because the investment in infrastructures has beenlower in the tax haven. As a consequence, the higher the cost of investmentin infrastructure, the higher the probability of becoming a tax haven all otherthings being equal.I now describe how ∆U is impacted by country size (N ), changes in foreigntax rates (ti), and initial levels of infrastructure and haven quality (π1 and p1) .
Implication 2: The probability that a country becomes a tax haven de-creases with its size.Proof in appendix 2.F where I show that ∂∆U

∂N
≤ 0. This result is due to thefact that a large population size provides more domestic tax receipts while notaffecting offshore tax receipts. This result is in line with observations that taxhavens are generally small countries. A similar result, with a different theoret-ical setting, is obtained by Slemrod and Wilson (2009).

Implication 3: The introduction of taxes in foreign countries increasesthe probability that a country becomes a tax haven. This probability decreaseswhen distance with these countries increases and decreases with country size.Proof in appendix 2.F. Intuitively, the introduction of taxes in foreign coun-tries increases demand all other things being equal. Therefore it increases thepotential revenues from becoming a tax haven. This benefits more tax havensthat are closer to the country that introduces taxes because costs rise with dis-tance, and tax havens that are smaller because the benefits of becoming a taxhaven decrease with size. This result shows the key role of the market accessof tax havens.This result explainswell the patterns uncovered in the previous section thatlinks the rise of taxation in a continent and the subsequent rise in the numberof tax haven reforms.
Implication 4: The higher the level of initial tax haven quality, the higherthe probability of becoming a tax haven. On the contrary the higher the ini-tial level of infrastructure, the lower the probability of becoming a tax haven.This implication exhibits the role of absolute advantage. Countries with large

p compared to π will have more incentives to become tax havens.Proof in appendix 2.F. This result is due to the fact that higher initial qualitywill increase the utility to becomea tax haven compared to staying a non-havencountry. As a consequence, if we make the hypothesis that the common lawprovides key legal instruments for offshore activity, common law countries aremore likely to become tax havens, all other things being equal. The hypothe-sis of a greater offshore potential of the common law lies in the fact that trustlaws are a key instrument of offshore practices and that they find their originsin the English common law (see Palan, Murphy, and Chavagneux, 2009, Pistor,2019 or Harrington, 2016 for discussions). Besides, if we assume the newly de-colonized countries have a low level of infrastructure, we find that U.K. newlydecolonized countries are more likely to become tax havens. This can explainthe pattern found in figure 2.4 that there is a causal impact of decolonizationon the probability of becoming a tax haven. It also confirm that the reactionof countries to this shock directly depends on their characteristics.31
31On a side note, combined with Implication 1, these results can shed light on the empiricalresults of Dharmapala and Hines (2009). The authors argue that, on average, tax havens are
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Discussion This model does not include competition between tax havens.Such extension is left for future work. A few remarks are in order. Competitorsenters directly in the specification of the demand, ωFs , which decreaseswith thenumber of tax havens. Consequently, an exogenous increase in the number ofcompetitors will negatively affect the demand, all other thing being equal. tomaintain constant demand, tax havens have to either decrease their tax ratesor to reinforce their legal architecture. While tax rates are constrained, this isnot the case of the legal architecture that has much more flexibility.We can also note, that the level of competition from other tax havens willalso dependon their access to demand. Other tax havens that are further awayfrom demand (high τih withmany i countries for instance) have a lower impacton competitive pressure than closer tax havens. A consequence of this is thattax havens that are close by compete for the samedemand and therefore exerta higher competitive pressure on others. as with demand, competition has ageographical component. This will be used in the empirical analysis to identifythe effect of increased competition on tax havens’ policies.
2.4 . Demand shocks in tax havens

The theoretical framework shows that the market access of tax havens isa driver of their development (Implication 3). A first exploration of the data insection 2.2 motivates the analysis by providing descriptive evidence about thecorrelation between increasing taxation in close countries and new reforms.To test this proposition, I use the temporal and spatial variation of the demandshocks triggered by the increase in taxation in the 20th century.
Demand shocks The conceptual framework indicates that this demand hasa geographical component (Implication 3). The geographical variation in de-mand comes from i) the assumption of bilateral evasion costs and ii) the as-sumption that bilateral costs increase with distance. The assumption that bi-lateral costs increase with distance is critical in the identification as it createscountry-level variation in the demand faced by a country. A country furtheraway from the shock experiences a lower increase in demand than a closercountry. The empirical relevance of this assumption has been demonstratedin section 2.2 by studying the elasticity of offshore use to distance.I construct demand shocks received by country i as an average of othercountries’ tax level, weighted by the size of these countries (proxied by popu-lation) and their distance with country i. This specification has the advantageof being easy to interpret and can deliver elasticities of reforms to foreign de-
mand. The weight is constructed as follows: Wijt = ln(popjt)

ln(distij) . popjt is the num-
better-governed countries than other countries. They also write that they cannot establishthe direction of the causality. In their empirical framework, governance is measured by voiceand accountability, political stability, government effectiveness, rule of law and control of cor-ruption. One can argue that these variables are associated with a larger tax haven quality ps.Indeed all these variables are likely to decrease the cost of using a tax haven by providing sta-bility and predictability to its users. Implication 3 implies that a higher initial p1 is associatedwith a higher likelihood of becoming a tax haven, while Implication 1 suggests that tax havensinvest in their governance. In other words, the causality likely goes in both directions.
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ber of inhabitants in country j at date t and distij is the geographical distancebetween countries i and j. From these weights, I compute demand as:

Dit =
∑

j

Wijt

−1

×
∑
j

(
Wijt ×

Direct Tax Revenuesjt
GDPjt

)
(2.9)

The tax rate in country i is proxied by the average direct tax revenues inGDP, which is a macro-level proxy for the effective tax rate on (any) revenues.Data comes from the Government Revenues Dataset (Andersson and Bram-bor, 2019a; Andersson and Brambor, 2019b). I assess the robustness of thisspecification at the end of the section.
Identification To study the effect of demand on reforms transforming coun-tries in tax havens, I estimate the following equation:

1Reformit = α1ln(Dit) + χZit + µi + µt + uit (2.10)
with 1Reformit an indicator variable equal to 1 if country imakes a reform atdate t, ln(Dit), the logarithm of the demand received by country i at date t. Zitis a vector of control variables, and χ is the associated vector of coefficients.Control variables include an indicator variable for being independent at date tand the number of years since independence. In specifications without coun-try fixed effects, I also include the log of the size of the country, an indicatorvariable for being a (current or former) U.K. colony, and indicator variables forcommon law and civil law. Country fixed effects and time fixed effects are in-troduced through µi and µt. uit are the residuals. The equation is estimatedusing a linear probabilitymodel. 32 All countries, including countries that neverbecome tax havens, are included in the estimation sample.The demand corresponds to a i-specific average of the tax rate in foreigncountries weighted by the size of these countries and the distance of thesecountries to country i. In the cross-section, the variation comes from the factthat bilateral distance is unique for all pairs of countries. Any difference inthe level of taxation in a foreign country j affects all other countries in theworld differently. Besides, this source of variation is exogenous as it is basedon geography. In the time dimension, variation in the demand received bycountry i comes from changes in the tax environment in foreign countries j.Overall, different countries are affected differently by demand shocks basedon geography and on the timing of tax changes in foreign countries.

Endogeneity The identification of the impact of demand shocks on tax havenformation raises empirical identification concerns. In particular, some shockscan affect both the revenues to GDP ratio observed in foreign non-haven coun-tries and the probability of doing a reform. It can typically happen in the case of
32According to Timoneda (2021), a linear probability model with fixed effects if well-suitedfor estimating models with rare events, which is the case in our data. It also facilitates the useand interpretation of instrumental variables and interaction models.

66



a large regional shock such as a war, that will affect both tax rates (increasingthem to finance the war) and the probability that countries become tax havensdue to capital flight.To deal with this issue, I propose an exogenous instrument. The goal of theinstrumentation strategy is to construct a variable that affects the probabilityof doing a reform only through its effect on the tax-rate-driven demand fortax havens services. To do so, I construct a variable that predicts tax revenuesbased only on exogenous variables. Then, I use this variable to construct anexogenous demand variable.In particular, Kiser and Karceski (2017) highlight three important determi-nants of tax revenues from a comparative perspective: war, democracy, anddevelopment. First, the occurrence or the threat of war has been extensivelydiscussed as a determinant of tax revenues (Tilly, 1990). However, as just de-scribed, the occurrence of warmight be correlated both with tax levels and taxflight and does not constitute a good candidate for the IV. Apart from their ef-fect on tax rates, democratization and development aremore likely to be inde-pendent of the formation of tax havens in close countries as they are generallycountry-specific, contrary to war that can affect a whole region and thereforehave a much more significant impact on foreign countries. I, therefore, usethese two variables to predict exogenous tax to GDP ratios.In an initial stage, I construct the predicted share of direct taxation in GDPby estimating the following regression:

ShareDirectjt = θ1ln(GDPpcjt) + θ2ln(GDPpcjt)2 + θ3Democracyjt(2.11)
+ δt + ejt

where ShareDirectjt is the share of direct taxation in GDP in country j atdate t, ln(GDPpcjt) is the logarithm of GDP per capita, Democracyjt is a vari-able that captures the extent of democracy in country j using VDEM’s electoraldemocracy index (Coppedge et al., 2021). δt are year fixed effects and ejt is theerror term. The regression is estimated over the period 1920-2000.
Using the predicted value, ShareDirectjt∧, I construct the instrument, DIV

it ,as the weighted average of direct taxation around a given country i followingequation 2.9. As an instrumental variable, DIV
it should fulfill two conditions:i) DIV

it must be correlated with Dit, ii) it should only affect the probability ofbecoming a tax haven through its effect onDit (exclusion restriction). The firstcondition will be checked by looking at the first-stage F-statistics. Anticipatingthe results, the F-statistics are large and above the thresholds of relative biascomputed by Stock and Yogo (2005). The exclusion restriction will be fulfilledas long as no endogenous variation is introduced in our initial stage. For thisto be the case, democratization and development of a country j should be ex-ogenous to the presence of tax havens around them. This condition should befulfilled as, contrary to wars, democratization and development are not largeregional shocks but are country-specific.
Results The results from the estimation of 2.10 are displayed in table 2.3. Thetable gives the results for all reforms in columns (1) to (3), for only the reform
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that makes a country a tax haven (the country leaves the estimation sampleonce it becomes a tax haven ) in columns (4) to (6) and for other reforms condi-tional on being a tax haven in columns (7) to (9). The number of observationsin the sample with only first reforms and in the sample with only other reformssums up to the number of observations in the sample with all reforms. Resultsare presented for OLS estimations and IV estimations. I begin by describingOLS results.In column (1), the regression does not include country fixed effects. Thecoefficient can be interpreted as the effect of demand on the probability ofbecoming a tax haven exploiting variation between countries. An increase inthe average tax-GDP ratio by 1% increases the probability of becoming a taxhaven by 13 percentage points. In columns (2) and (3), I include country fixedeffects. In the specification with controls and exploiting within-country varia-tion, I find that increasing potential demand by 1% increases the probabilitythat a country becomes a tax haven by 19 percentage points.
Table 2.3: The impact of demand on the probability of reform

(1) (2) (3) (4) (5) (6) (7) (8) (9)
1Reform 1FirstReform 1OtherReforms

OLS
ln(Dit) 0.131*** 0.170** 0.187** 0.0446*** 0.0839* 0.101** 0.409*** 0.358 0.507(0.0304) (0.0796) (0.0809) (0.0163) (0.0443) (0.0466) (0.118) (0.421) (0.337)
IV
Second-Stage
ln(Dit) 0.105*** 0.151 0.197* 0.0385** 0.195*** 0.241*** 0.285** -1.305 -1.438(0.0323) (0.113) (0.116) (0.0165) (0.0672) (0.0744) (0.124) (0.818) (1.133)
First-Stage
ln(DIV

it ) 0.975*** 0.969*** 0.969*** 0.976*** 0.885*** 0.880*** 0.866*** 1.054*** 0.973***(0.0147) (0.0552) (0.0534) (0.0159) (0.0585) (0.0555) (0.0671) (0.181) (0.205)
Av. Dep. Var. 0.00732 0.00732 0.00732 0.00261 0.00261 0.00261 0.0529 0.0529 0.0529s.d residualized indep. var 0.0122 0.0122 0.0122 0.0115 0.0115 0.0115 0.0178 0.0178 0.0178Scaled effect OLS 0.218 0.284 0.312 0.196 0.369 0.442 0.138 0.121 0.171Scaled effect IV 0.176 0.253 0.329 0.169 0.859 1.062 0.0959 -0.440 -0.485K-P F-stat 4395 308.1 329.4 3783 228.8 252 166.7 33.85 22.61
Time FE Yes Yes Yes Yes Yes Yes Yes Yes YesCountry FE No Yes Yes No Yes Yes No Yes YesControls Yes No Yes Yes No Yes Yes No Yes
Observations 18,574 18,574 18,574 16,836 16,836 16,836 1,738 1,738 1,738
Note: This table estimates equation 2.10. Data on the share of taxes in GDP comes from Andersson and Brambor (2019b). Data ontax havens’ reforms comes from own data collection detailed in section 2.1. Columns (1), (2) and (3) include all reforms as dependentvariables. In columns (4), (5) and (6), tax havens leave the sample after the first reform. Columns (7), (8), (9) only consider newreforms from countries that are already tax havens. Additional controls correspond to ln(Area), indicator variable for commonlaw and civil law, indicator variable for being a former U.K. colony, indicator variable for being independent and the number ofyears since independence. When country fixed effects are added, only the two last variables are used as controls, the other beingabsorbed by the fixed effects. The scaled effects are computed by multiplying the coefficient by the standard deviation of theresidualized independent variable and dividing it by the average of the dependent variable in the sample. It can be interpretedas the percentage change in the probability of the event represented by the dependent variable when demand increases by onestandard deviation. "K-P F-stat" stands for the Kleibergen-Paap Wald rk F statistic. Robust standard errors clustered at the countrylevel in parentheses. *** p<0.01, ** p<0.05, * p<0.1

To scale these effects, theymust be comparedwith a typical variation in theresidualized dependent variable and with the average probability of enactinga reform in the sample.33 Using the estimates in column (3), I multiply theestimated effect with a standard deviation of (residualized) ln(Dit), and divideit by the probability of enacting a reform at any point in the sample. I obtain
33The residualized dependent variable corresponds to the dependent variable cleared fromthe variation coming from the fixed effects. It follows themethodology proposed byMummoloand Peterson (2018).
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that a one standard deviation change in demand increases the probability ofdoing a reform by 31.2% (0.187∗0.0122
0.00732 = 0.312). Note that the initial probabilityof doing a reform is very small in the sample. If a typical change in demandsignificantly impacts the probability of doing a reform, it is still small in absolutevalue. It suggests that large demand increases are necessary to impact thedecision to enact a reform.The effects estimated for the probability of becoming a tax haven aresmaller. In the version without country fixed effects, I find that the probabilityof becoming a tax haven increases by 4 percentage points when potentialdemand increases by 1%. Once scaled, this coefficient is closer to thoseestimated in the first three columns. It is explained by the fact that theprobability of doing a reform in this sample is smaller. Adding country fixedeffects, the coefficient increases to 0.08 without controls and 0.1 with controls.It corresponds to a change of 37% and 44% in the probability of becoming atax haven for a typical change in demand.The three last columns consider reform adoption when a country is alreadya tax haven. In this case, I find lower estimates than before, particularly inthe specifications with country fixed effects. In the specifications with coun-try fixed effects, the estimated coefficients are not statistically different fromzero at the standard significance levels. These results show that conditionalon being a tax haven, demand has a lower impact on the building of the legalarchitecture of tax havens.The second part of the table shows the results from the IV estimation. Alook at the first stage regressions indicates coefficients close to 1 and statisti-cally significant, which is expected by design. The first-stage Kleinbergen-PaapWald rk statistics are large and above the thresholds of 5% relative bias com-puted by Stock and Yogo (2005).34 I concentrate here on the results that includefixed effects and controls in columns (3), (6), and (9). The IV estimates are largerthan the OLS estimates and significantly different from zero in columns (3) and(6). They confirm the substantial impact of demand on reforms in tax havens.In column (9), I obtain a negative and non-statistically significant coefficient.The instrument is also weaker, as demonstrated by the lower Kleinbergen-Paap F statistic. This result is in line with the OLS regressions and suggestsa limited role for demand once a country is a tax haven.The theoretical framework predicts that small countries are more likely tobecome tax havens and to react to demand shocks (Implications 2 and 3).This is also the case for countries with low infrastructure capacity and hightax haven quality (Implication 4). As argued above, former U.K. colonies aregood candidates for being in this group of countries. To test these predictions,I interact the demand variable with i) an indicator for being a small country(country size lower than the median) and ii) an indicator for being a (currentor former) U.K. colony. I compare the effect for countries belonging to thesegroups to the effect for other countries by taking their ratio. I plot this ratio in

34Table 2.B.4 in appendix displays Montiel Olea-Pflueger Effective F statistics (Montiel Oleaand Pflueger, 2013) and the associated 5% critical values for testing the null hypothesis thatthe asymptotic estimator bias exceeds 10%. The effective F statistics are systematically higherthan the threshold except for the estimations in the last column, where it is slightly above thecritical value.
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figure 2.C.4. The left panel corresponds to the ratio for the size dummy andthe right panel to the ratio with the U.K.-colony dummy. The ratio is positiveand larger than 1 in all cases. It indicates a higher probability of becoming atax haven after a demand shock in countries belonging to each group.Overall, these results suggest that the level of external potential demandstrongly affects the probability that a country becomes a tax haven as pre-dicted in the theoretical framework. However, demand determinants seemless important when looking at new reforms conditional on being a tax haven.This result is somewhat at odds with the theoretical framework, where higherdemand should lead to more investment in the quality of the tax haven. It alsosuggests that other factors, such as supply-side factors might be at play.
Robustness I run different additional regressions to assess the robustnessof the results. First, I correct the IV estimates for spatial correlation using theestimator of Colella, Lalive, Sakalli, and Thoenig (2019). I specify spatial clusterssuch as the correlation between error terms of two observations decreaseslinearly with distance and is zero when their distance is larger than 1000kmand when they are separated by more than 10 years. Results are displayed inthe upper panel of table 2.B.5. The new standard errors are in the range ofthose computed in the main table, and all results hold.In the lower panel of table 2.B.5, I assess the robustness of the specifica-tion of the demand variable. To make sure that the variation used to identifythe effect of demand is coming from changes in tax rates, I compute the de-mand without the size weight: Wijt = 1

ln(distij) . The results are similar to those
obtained in table 2.3 and the coefficients within one standard deviation of theoriginal estimates.Then, I use a different variable to measure demand. Instead of relying onthe weighted average of the tax-GDP ratio in foreign countries, I rely on infor-mation about tax introduction. Using data from Seelkopf et al. (2021), I createthree indicator variables that count the number of corporate income taxesand personal income taxes introduced in countries i) closer than 500km, ii)located in a range of 500km to 1000km, iii) located in a range of 1000km to2500km, iv) located further away than 2500km. This demand variable has theinterest of being straightforward to interpret. Tax introductions also consti-tute larger shocks than those captured in the baseline exercise. The coverageis also slightly better as it allows to include years between 1900 and 1920 in theestimation sample. The scaled effects are generally of a larger magnitude ingeneral than in the baseline results. It illustrates that tax introductions capturelarger shocks than changes in tax rates.I also construct Dit following its definition in the theoretical framework. Akey difference is that this measure of demand is weighted by the presenceof competitors. Again, this specification is very close to the idea of marketaccess as analyzed in the economic geography literature. All variables of themodel cannot be identified empirically, though. This is why this specificationis used as a robustness test. The form of demand is the following: Dit =∑
j GDPj

exp(1−ln(distij))∑
k
exp(1−ln(distjk))+exp(1−tj)

. To obtain it, I use equation 2.5 and I assume
that the tax rate in tax havens is 0, that the ratio τih

ph
can be approximated by
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the log of the distance between i and h, and that the tax rate in country i canbe proxied by the average direct tax revenues in GDP. Note that this regressionis endogenous for the same reason as in table 2.3 but also because it dependson other tax havens policies. I use the same IV strategy as in table 2.3 exploit-ing only exogenous variations in tax-GDP ratios in foreign countries to identifythe effect of demand. I find results similar to those in table 2.3, especially forthe first reforms in OLS and IV. The scaled effects are comparable. The OLSresults are somewhat different from the main ones for other estimations. Theestimates are small and not significantly different from zero in the specifica-tions with fixed effects. These results are reversed in the IV regressions, whereonly exogenous variation in foreign countries’ tax rates is used to identify theimpact of demand. IV estimates are overall close to those in the main table,with comparable scaled effects. The main result, that demand is importantfor the first reform and less so for other reforms, holds in both OLS and IVregressions.
In the last robustness test, I proceed to a placebo test through permuta-tions. I randomly permute the tax haven history of countries in my sample.Countries (tax havens and non-tax-havens countries) are randomly assignedwith the tax haven history of another country. Then I run the specification incolumn (3) of table 2.3 1000 times with the OLS and IV estimators. Positive andstatistically significant coefficients are found in 2.6% of the cases in OLS and in2.1% of the cases in IV regressions. The probability of obtaining a coefficient aslarge as the coefficient in the baseline estimation is 0.1% in OLS and 0.3% in IVregressions.

2.5 . Supply shocks

The previous section has studied how supply changes when demandchanges exogenously. It has been established that an increase in the demandreceived by a country increases its probability of becoming a tax haven. Thiseffect is amplified if the country is small or if it has a colonial link with theUnited Kingdom. The results also suggest that demand does not explain whycountries update their legal architecture well.
In this section, I use a large quasi-natural experiment, the decolonization ofBritish colonies in the Caribbean and the Pacific. Decolonization can be seenas a large supply shock in the market for tax haven services. Figure 2.4 hasdemonstrated that this shock causally increases the probability of becoming atax haven for former U.K. colonies.
Following the wave of decolonization, many newly decolonized countriesbecame tax havens. This shock canmainly be described as a supply shock thatpushed many newly independent countries to seek revenues. As shown in thetheoretical framework, former U.K. colonies have characteristics that incen-tivize them to become tax havens. It must be added that on top of these char-acteristics, the policy of the U.K. concerning its colonies and former colonieshas participated in the choices of these countries to become tax havens (Palan,Murphy, and Chavagneux, 2009, Sagar, Christensen, and Shaxson, 2013, Ogle,2017).
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For standard products, the economic literature studies how competitionaffects the firms participating in the market, particularly how they innovate. Itake a similar approach and look at the effect of competition on the decisionstaken by countries to enact havens’ reforms. Updating its legal architectureis akin to diversifying, either vertically, by increasing the quality of its currentregulations or horizontally, by creating regulations in new offshore areas. Thisexercise is important because it participates in understanding how tax havensadapt when they face negative shocks. This is what is expected when govern-ments introduce anti-avoidance policies.
Identification To study the role of competition on tax havens’ policies, I es-timate the following equation:

1Reformit = β1ln(Dit) + β2

∑
j

Reformsjt × 1Distij<1000km

 (2.12)
+CZit + γi + γt + υit

where 1Reformit is an indicator variable equals to 1 when a reform is enacted
in country i at date t. (∑j Reformsjt × 1Distij<1000km

) is a variable that counts
the number of reforms enacted in foreign havens j distant by less than 1000kilometers. Zit is a vector of control variables, γi are country fixed effects and
γt are time fixed effects. υit are the residuals. The equation is estimated usinga linear probability model.The effect of competition on the legal architecture of tax havens is esti-mated through β2. This effect is identified by the fact that different countriesare hit differently by the competition shock. The shock hits harder the coun-tries closer to tax havens that implement reforms. In the cross-section, varia-tion comes from geographical variations. I have shown above that the demandfor tax havens has a geographical component. Itmeans that tax havens locatedin the same area compete for the samemarkets and therefore are more likelyto be affected by the policies of other close tax havens.Equation 2.12 is subject to endogeneity issues through reverse causality. In-deed, reforms taken in country i depend on other tax havens policies, whichin turn depends on i policies. Therefore, I use the natural experiment of de-colonization to obtain exogenous variation in reforms. The exclusion restric-tion imposes that the independence of countries in an area of 1000km aroundcountry i affects country i tax havens’ policies only because it pushes newlyindependent countries to enact tax haven reforms. The geography and tim-ing of decolonization have the advantage of being independent of the level ofdemand. Therefore it excludes a violation of the exclusion restriction throughthis channel.I concentrate on the American and Pacific areas since these are the areasaffected by the decolonization shock. I instrument the number of tax reformsin the 1000km around a given country by the number of newly independentBritish colonies in the 1000km around this country. Because of the countryand time fixed effects, this instrument only captures the variation coming from
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newly independent countries. The variation exploited in these regressionscomes from a different exposure of different tax havens to the shock. Thisis due to differences in geography and differences in the timing of decoloniza-tion.

Results Results are displayed in table 2.4. The three first columns displayOLS regressions, columns (3) to (6) display IV regressions with the number ofindependent countries in 1000km around as an instrument, columns (7) to (9)restrict the sample of the IV regressions to countries that do not become inde-pendent during the period studied. This sample restriction limits the extent ofbias introduced by the fact that some countries might experience the decolo-nization shock at the same time as the competition shock. This is an additionalrobustness exercise as this channel is accounted for by controlling for indepen-dence and time since independence. The coefficient on the number of reformsaround has been multiplied by 100. It should be interpreted as the percentagepoint increase in the probability of becoming a tax haven when there is onenew reform around. The average change in the number of reforms from 1945to 2000 in the sample is on average 10 and can then be used as a benchmark.
Looking at all reforms in column (1), we observe that 1 additional tax havenreform around a given country increases its probability of becoming a taxhaven by 1.2 percentage points. The effect is similar if we concentrate only onthe first reforms. When looking at subsequent reforms made in countries thatare already tax havens, 1 additional reform increases the probability of mak-ing a new reform by 3.4 percentage points. The effect is imprecisely estimatedthough and not significantly different from 0 at the 10% level.
The IV regressions confirm the above results: 1 new reform around a coun-try increases the probability of doing a reform by 1.5 percentage points, ofbecoming a tax haven by 1.3 percentage points and of adopting a subsequentreform once a country is already a tax haven by 6.1 percentage points. Whenthe sample is restricted to countries that never become independent in thesample, I find a large effect on subsequent reforms. A new reform in a circleof 1000km increases the probability of adopting a subsequent reform by 11.8percentage points. However, despite being positive, the effect on first reformsis now lower than in the previous columns and not significantly different fromzero. This suggests that for these countries, the level of competition playedlittle in entry into the tax haven status.
Overall, these results show a large effect of competition on tax havens’ poli-cies. I now discuss a potential channel of this effect: the role of legal technolo-gies and their diffusion.

Mecanism: legal technologies At least two channels can be at play. On theone hand, more competition in themarket for tax havens services reduces therent of tax havens. This is directly seen from equation 2.5 where new competi-tors decrease the demand addressed to a given tax haven. This should have anegative impact on the probability of reforms. On the other hand, tax havensmight want to adjust to this shock by updating their legal architecture to in-
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Table 2.4: The impact of increased competition on the probability of reform
(1) (2) (3) (4) (5) (6) (7) (8) (9)

1Reform 1FirstRef. 1OtherRef. 1Ref. 1FirstRef. 1OtherRef. 1Ref. 1FirstRef. 1OtherRef.

# Reforms < 1000 km 1.217** 1.150* 3.406 1.538** 1.328* 6.097 2.205** 0.971 11.83***(0.607) (0.604) (3.090) (0.771) (0.699) (3.664) (0.933) (0.984) (1.704)ln(Av. Direct Tax/GdP) 0.0798 0.0236 -0.705 0.0892 0.0230 -0.104 0.733 0.174 8.395**(0.231) (0.134) (1.550) (0.241) (0.134) (1.910) (0.812) (0.540) (3.499)
K-P F-stat 542 577.8 65.07 476.7 254.6 426.8
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Post-1945 Yes Yes Yes Yes Yes Yes Yes Yes YesNon independent only No No No No No No Yes Yes Yes
Observations 4,139 3,488 651 4,139 3,488 651 1,389 1,119 254
Note: This table estimates equation 2.12. Coefficients on # Reforms< 1000 km have been multiplied by 100 for readability.Data on the share of taxes in GDP comes from Andersson and Brambor (2019b). Data on tax havens’ reforms comes fromown data collection detailed in section 2.1. Columns (1), (2) and (3) estimate OLS. Columns (4), (5) and (6), estimate anIV regression. Columns (7), (8), (9) estimate an IV regression restricted to the sample of never-independent territories.Additional controls are included in columns (1) to (6) and correspond to an indicator variable for being independent andthe number of years since independence. All regressions include country and year fixed effects. "K-P F-stat" stands forthe Kleibergen-Paap Wald rk F statistic. Robust standard errors clustered at the country level in parentheses. *** p<0.01,** p<0.05, * p<0.1

crease their rents.35 This latter effect can benefit from the diffusion of newlegal technologies.
We know, for instance, that the International Business Company law of theBritish Virgin Islands enacted in 1984 has been copied almost word for word byother offshore jurisdictions such as Anguilla or the Bahamas. It suggests thatthe diffusion of new legal technologies can reduce the costs of updating thelegal architecture and increase the probability of reform (see Implication 1 ofthe theoretical framework).
The competition effect is therefore intertwinedwith a learning effect whereactual and potential competitors can observe the type of laws used by othercountries and can design their laws according to their perception of the ef-fectiveness of these laws. This effect can be even more important given thatthe laws are generally written with the help of a small pool of lawyers advisingseveral countries simultaneously.
This second effect dominates the first as we observe an increase in thenumber of reforms in tax havens hit by the competition shock. In other words,tax havens react on the intensivemargin. This intensivemargin can be decom-posed between reforms in an area of specialization in which the tax haven hasalready made a reform or reforms in a new area. This is what I explore in table2.5. This table replicates columns (6) and (9) of table 2.4 with indicator vari-ables for "reforms in a new area" or "revisions" as dependent variables. Thetable shows that the competition shock has a larger impact on investment innew areas than in areas in which the tax haven is already specialized. This istrue both for all countries and for only non-independent countries.
Innovation in a new area can be facilitated if investment in the architectureis not expensive. This is the case when new types of reforms (or legal tech-nologies in a more general vocabulary) emerge. For instance, InternationalBusiness Companies constitute such a technology. I have discussed above the

35Another alternative would be to compete on tax rates. The absence of historical informa-tion on the tax rate applied by tax havens prevents me from exploring this channel.
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Table 2.5: Competition and type of reform
(1) (2) (3) (4)

1Reform in new area 1Revision 1Reform in new area 1Revision

# Reforms < 1000 km 4.503*** 0.689*** 3.102*** 0.772***(1.075) (0.189) (0.867) (0.193)
F-Test 65.07 65.07 426.8 426.8
Controls Yes Yes Yes YesReforms Next Next Next NextPost-1945 Yes Yes Yes YesNon independent only No No Yes Yes
Observations 651 651 254 254
Note: The sample from columns (1) and (2) correspond to the sample of column (6) in table 2.4.Thesample from columns (3) and (4) correspond to the sample of column (9) of table 2.4. Robust standarderrors clustered at the country level in parentheses. "New area" corresponds to reformsmade in a sub-category in which the country had done no reform before and "revision" corresponds to reforms madein a sub-category in which the country had already made a reform before. Sub-category classificationis the following: Banking, Insurance, Exempt companies (IBC or not), MNE-specific, Holding regimes,Individual, Ships, andOther. Additional controls are included: in columns (1) and (2) they include ln(Dit),an indicator variable for being independent and thenumber of years since independence. In columns (3)and (4) they include ln(Dit). The other control variables cannot be included as the sample is restrictedto non-independent territories. *** p<0.01, ** p<0.05, * p<0.1

importance of IBCs in the development of the Virgin British Islands. I have alsoshown that IBCs diffused quickly between countries despite being a relativelylate innovation in the 20th century. The emergence of new legal technologiescan favor learning of tax havens which helps to mitigate the negative effectsof decreased rents. Learning is particularly facilitated by the fact that laws arepublic and not protected from reproduction.In table 2.6, I explore the extent of diffusion of types of reforms. To do so, Ifollow the structure of equation 2.12 and look at the impact of new reforms ofa given type c in a circle of 1000km on the probability of introducing this typeof reform in its legal architecture:

1FirstReformcit = ζ1ln(Dit) + ζ2

∑
j

Reformscjt × 1Distij<1000km

 (2.13)
+ CZit + γi + γt + uit

where 1FirstReformcit is an indicator variable equals to 1 when a reformof type c is enacted in country i at date t for the first time. The coun-try leaves the sample once it has enacted the reform for the first time.(∑
j Reforms

c
jt × 1Distij<1000km

), is a variable that counts the number of
reforms of the type c enacted in foreign havens distant by less than 1000kilometers. Zit is a vector of control variables, νi are country fixed effects and
νt are time fixed effects. uit are the residuals. The equation is estimated usinga linear probability model.The coefficient ζ2 is interpreted as the effect of one additional reform in acircle of 1000km in a category c on the probability of doing a reform in this cat-egory. A larger coefficient for a category cmeans that reforms of the category
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c aremore likely to diffuse geographically. This model is estimated for reformsin the four more important categories at the end of the sample: Banking, Ex-empt Companies (no IBC), IBCs, and Individual. The first column estimatesequation 2.13 on the whole sample to assess the global diffusion patterns ofthese reforms. In the four next columns, the sample is restricted to the sampleused in table 2.4. These columns look at the diffusion patterns at play duringthe "decolonization" shock.
The results in the first column of table 2.6 reveal that IBC reforms are thosethat diffuse the more in the whole sample. One additional reform around atax haven not yet specialized in IBCs increases its probability of implementingsuch reform by 4.8 percentage points. This effect is statistically significant atthe 5% level. The coefficient for the other types of regulations is not signifi-cantly different from zero and low, even negative for Exempt Company lawsand Finance laws. These results suggest that the cost of implementation anddiffusion differs by technology.
In the four next columns, I concentrate on the IV sample of table 2.4 (post-1945 in Americas and Pacific areas) to identify the role of legal technology inthe effect of competition. Column (2) considers all reforms and includes inde-pendent and non-independent countries. The coefficients estimated are notsignificantly different from zero but the point estimates are close to those esti-mated in column (1). It means that the diffusion patterns are relatively similarin this sample than in the whole sample. The Kleinbergen-Paap F statistic isabove conventional levels. It is higher for IBCs, suggesting a stronger corre-lation between independence from the U.K. and the implementation of IBCreforms. Column (3) restricts the sample to subsequent reforms once a coun-try is already a tax haven. There are large and positive coefficients for Exemptcompany laws (excluding IBCs) and Finance laws. The coefficients are not esti-mated with a lot of precision.
Column (4) limits the sample to non-independent countries. Again, the co-efficients are close to those estimated in columns (1) and (2). Finally, column(5) looks at subsequent reforms. I find a large positive coefficient for IBCs, re-vealing an important diffusion pattern among non-independent countries fol-lowing the decolonization shock. A large and negative coefficient is also foundfor Individuals regulations.
The results of this section suggest one mechanism to explain the observedeffect of competition. Facing a shock, tax havens tend to explore new areas ofspecialization. New legal technologies, especially if implementation costs arelow such as in the case of IBCs, facilitate the upgrading of tax havens followingthe competition shock. Legal innovations are therefore crucial to understand-ing tax haven dynamics.

2.6 . Extension: The consequences of becoming a tax haven

The previous sections have explored the causes of the development of taxhavens. The argument developed in these sections has assumed that becom-ing a tax haven had positive economic consequences. It was explicitly assumedin the theoretical framework as countries that become tax havens maximize
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Table 2.6: Competition and legal technology diffusion
(1) (2) (3) (4) (5)Whole Sample IV Sample

IBCNumber of laws < 1000km 4.533** 4.094 2.323 3.647 22.60***(1.863) (2.721) (4.857) (5.396) (4.004)
K-P F-stat 841.2 217.3 479.9 139.5Observations 5,214 1,444 651 564 254
Exempt (no IBC)Number of laws < 1000km -2.858 -3.373 8.079 -2.099 -0.151(2.674) (6.142) (9.162) (7.545) (0.185)
K-P F-stat 105.4 34.11 199.8 273.8Observations 5,214 1,444 651 564 254
FinanceNumber of laws < 1000km -2.459 -2.056 12.49* 0.808 -2.171(2.079) (3.780) (7.121) (6.365) (4.541)
K-P F-stat 188.3 42.17 116.1 108.6Observations 5,214 1,444 651 564 254
IndividualsNumber of laws < 1000km 0.449 -4.940 -8.638 -6.600 -23.39**(2.308) (5.101) (7.321) (8.689) (9.280)
K-P F-stat 452.7 92.37 282.4 95.53Observations 5,214 1,444 651 564 254
Controls Yes Yes Yes Yes YesCountry and year FE Yes Yes Yes Yes YesReform All All Others All OthersNon-independent only No No No Yes YesNote: This table estimates equation 2.13. Column (1) estimate it on the whole sample. Columns(2) to (5) estimate it on the "IV sample" of table 2.4 i.e for countries in Americas and Oceania,after 1945. "Number of laws < 1000km" corresponds to the number of laws of the type indi-cated in the panel header that have been implemented in countries that are located in lessthan 1000km of the country of interest. The dependent variable is an indicator variable equalto 1 if a law of the type indicated in the panel header have been implemented. Country aredropped from the sample once they implement a law the category studied. Additional controlsare included: in columns (1) to (3) they include ln(Dit), an indicator variable for being indepen-dent and the number of years since independence. In columns (4) and (5) they include ln(Dit).The other control variables cannot be included as the sample is restricted to non-independentterritories. Data on tax havens’ reforms comes from own data collection detailed in section2.1. Details on the classification of reforms are displayed in table 2.1. Robust standard errorsclustered at the country level in parentheses *** p<0.01, ** p<0.05, * p<0.1
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their utility. In other words, we have assumed that if countries become taxhavens, it is because they have economic incentives to do so, if there is enoughdemand.This section investigates the effects of becoming a tax haven on GDP percapita. To do so, I run an event study regression. I regress the log of GDP percapita on leads and lags of the event of becoming a tax haven. Data on GDPper capita is taken from the World Bank and begin in 1962. It is not availablefor all countries. This limits the number of tax havens that can be includedin the estimation sample. Nine tax havens, mainly from the Caribbean andPacific, are included in the sample of treated countries. The control group iscomposed of countries in the same regions as treated countries but that neverbecome tax havens.36 I estimate the following equation:

GDPpcit =
15∑

k=−6
θkHaven

k
it + ηi + ηt + ιit (2.14)

whereGDPpcit is the GDP per capita of country i at date t. Havenit is equalto 1 when country i becomes a tax haven. Independentkit is a dummy variableequal to one for treated countries k years before or after they become in-dependent. ηi and ηt are country and time fixed effects, and ιit is the errorterm. The control group corresponds to countries that have never becometax havens and that are located in the same regional areas. The equation isestimated using the estimator of Sun and Abraham (2021) to account for po-tential heterogeneous effects in a generalized difference-in-difference settingwith different treatment dates.Results are displayed in figure 2.8. The figure reveals an interesting pat-tern: becoming a tax haven increases GDP per capita by large amounts. Theaverage growth rate estimated is around 40% after 7 years. This number cor-responds to an annual additional growth rate of the GDP per capita of 4.9%.This result is in line with the anecdotal observation that the countries in oursample experienced large growth rates at the end of the 20th century. For in-stance, one year after becoming a tax haven in 1986, Grenada experienced a9.3% increase in its GDP per capita.37 The gains from becoming a tax havenvirtually stagnate after 7 years on average and potentially decrease over time.The premium in GDP per capita from becoming a tax haven is mainly short-term but creates long-term differences in GDP of about 40%. The pre-trendsare small, stable, and not significantly different from zero. This reinforces thecausal interpretation of the results.It must be noted that the GDP data should be taken with caution. It mightnot be very precise or be partly imputed, given the level of development inthe countries that enter the estimation. This is a drawback that is hard to cor-rect. Measurement error appears here to be a confounding factor. However,
36The tax havens included in the sample are Dominica, Grenada, Jordania, Saint Kitts-and-Nevis, Saint Lucia, Marshall Islands, Tonga, Saint Vincent-and-the-Grenadines, and WesternSamoa.37Using different empirical settings, Hines (2005) and Butkiewicz and Gordon (2013) also finda positive impact of being a tax haven on GDP.
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Figure 2.8: Effect of becoming a tax haven on GDP per Capita
Note: This figure plots coefficients from an event-study regression following equation 2.14.I use the Sun and Abraham (2021) estimator. It studies how the GDP per capita changeswhen a country becomes a tax haven. The control group corresponds to territories that havenever been tax havens and that are located in similar regions as treated countries: Caribbean,Melanesia, Polynesia, Western Asia, and Micronesia. 90% confidence intervals from robuststandard errors clustered at the country level.

this confounding factor would have to follow a very specific path to be con-sistent with the observed trend in figure 2.8. Increases in GDP in tax havensare also known not to necessarily participate in the populations’ revenues pre-cisely because an increase in offshore revenues might be accounted for whilebeing owned by foreigners.
In the tax competition theory, countries become tax havens as long as thereis a positive rent. The marginal tax haven should be indifferent between be-coming a tax haven or not (Slemrod and Wilson, 2009, Johannesen, 2010). Theresults here are at odds with this theoretical reasoning. There could be differ-ent reasons. First, I study here a specific group of tax havens. The large positiveeffects on GDP per capita would suggest that they are still rents to acquire bybecoming a tax haven. In absence of structural changes in the internationaltaxation environment, more countries would be expected to enter. Second, itmight be possible that rents exist for some country characteristics but that noexisting country has the required characteristics and then no country is willingto enter. Third, as discussed before, GDP per capita, overestimates welfarein tax havens. Using the right metric might decrease the potential gains frombecoming a tax haven.

2.7 . Conclusion
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In this paper, I have created a new database that tracks the building of thelegal architecture of tax havens. Using this database, I show the key role ofmarket forces in the creation and development of tax havens. Demand mat-ters through the market access of tax havens, while competition between taxhavens has been one of the main drivers of their development. I also showthat legal innovations can play an important role in the way tax havens reactto shocks. Finally, I show that becoming a tax haven has positive and lastingeffects on GDP per capita.How can we analyze the recent developments in tax havens regulation us-ing the framework discussed in this paper? In the last years, two major re-forms have been led by the OECD. The first one concerns the tax evasion ofindividuals. The Common Reporting Standard (CRS) put in place a multilateralautomatic exchange of information between the signatories, which includesmajor tax havens. The United States is not part of the CRS because it has itsown exchange of information mechanism (FATCA). The second one aims to re-duce the use of tax havens by multinational firms by introducing destinationtaxation on residual profits (Pillar 1) and enacting a minimum tax rate (Pillar2).38These regulations constitute large negative shocks on tax havens’ rents.39Insights from this paper suggest that itmay induce tax havens, especially thosethat are more dependent on the offshore sector, to update their legal archi-tecture. This can be facilitated by using new legal technologies not regulatedby high-tax countries.Indeed, these recent reforms have likely led some tax havens to deepentheir offshore legal architecture. For instance, some Caribbean tax havenshave enacted new "high-risk" Citizenship-by-investment schemes to bypassthe CRS (Langenmayr and Zyska, 2021, OECD, 2022). It allows these countriesto raise a substantial amount of revenue. According to the Eastern CaribbeanCentral Bank data, in 2021, Citizenship by investment schemes represent 9%of government’s revenues in Antigua and Barbuda (0% in 2014), 54% of gov-ernment’s revenues in Dominica (12% in 2014), 4% of government’s revenuesin Grenada (0% in 2014), 51% of government’s revenues in Saint-Kitts and Nevis(37% in 2014).An unintended effect of regulations can be increased competition be-tween tax havens and increased aggressiveness in tax havens’ regulations.Consequently, this paper suggests that international regulations of tax havensshould be designed to be as robust as possible against tax havens’ legalinnovations and their diffusion. This could be achieved by reducing thelegal complexities involved in the reforms, for instance, through increasedtransparency (third-party reporting or asset registries, for instance) or min-imum taxation (that makes the place of location of assets and revenuesless relevant). Both these directions align with the current policy directionsfollowed by the OECD.
38See for instance the Automatic Exchange Portal of the OECD for more information on theCRS and OECD (2020) about the reform for multinational firms.39For instance, Gomez Cram and Olbert (2022) show that the announcements of new regu-lations on multinational firms have increased the perception by markets of the default risk oftax havens.

80

https://www.oecd.org/tax/automatic-exchange/


References

Aidt, T. S., F. Albornoz, and E. Hauk (2021). “Foreign Influence and DomesticPolicy”. Journal of Economic Literature 59.2, pp. 426–487.Alfaro, L. et al. (2020). Elusive Safety: The New Geography of Capital Flows and Risk.Tech. rep. 27048. National Bureau of Economic Research, Inc.Alstadsæter, A. and M. Jacob (2016). “Dividend Taxes and Income Shifting”. The
Scandinavian Journal of Economics 118.4, pp. 693–717.Alstadsæter, A., N. Johannesen, and G. Zucman (2018). “Who owns thewealth intax havens? Macro evidence and implications for global inequality”. Journal
of Public Economics. In Honor of Sir Tony Atkinson (1944-2017) 162, pp. 89–100.— (2019). “Tax Evasion and Inequality”. American Economic Review 109.6,pp. 2073–2103.Andersen, J. J., N. Johannesen, D. D. Lassen, et al. (2017). “Petro Rents, PoliticalInstitutions, and Hidden Wealth: Evidence from Offshore Bank Accounts”.
Journal of the European Economic Association 15.4, pp. 818–860.Andersen, J. J., N. Johannesen, and B. Rijkers (2022). “Elite Capture of ForeignAid: Evidence from Offshore Bank Accounts”. Journal of Political Economy130.2, pp. 388–425.Andersson, P. F. and T. Brambor (2019a). Codebook: Financing the State: Govern-
ment Tax Revenue from 1800 to 2012. mimeo.— (2019b). Financing the State: Government Tax Revenue from 1800 to 2012.mimeo.Barber, H. (2007). Tax Havens Today: The Benefits and Pitfalls of Banking and In-
vesting Offshore. Hoboken, N.J: John Wiley & Sons.Beauchamp, A. (1992). Guide mondial des paradis fiscaux. Nouv. éd. ent. rev. etcomplétée édition. Paris: Grasset.Becker, B. (2020). “Colonial Legacies in International Aid: Policy Priorities andActor Constellations”. From Colonialism to International Aid: External Actors
and Social Protection in the Global South. Ed. by C. Schmitt. Global Dynamicsof Social Policy. Cham: Springer International Publishing, pp. 161–185.Bellemare, M. F. and C. J. Wichman (2020). “Elasticities and the Inverse Hyper-bolic Sine Transformation”. Oxford Bulletin of Economics and Statistics 82.1,pp. 50–61.Besley, T. and T. Persson (2011). Pillars of Prosperity – The Political Economics of
Development Clusters. Princeton N.J.: Princeton University Press.Beurden, T. van and J. Jonker (2021). “A perfect symbiosis: Curaçao, the Nether-lands and financial offshore services, 1951–2013”. Financial History Review28.1, pp. 67–95.Bucovetsky, S. (2014). “Honor among tax havens”. Journal of Public Economics110, pp. 74–81.Butkiewicz, J. L. and L.-R. C. Gordon (2013). “The Economic Growth Effect of Off-shore Banking in Host Territories: Evidence from the Caribbean”.World De-
velopment 44, pp. 165–179.Callaway, B. and P. H. C. Sant’Anna (2021). “Difference-in-Differences with mul-tiple time periods”. Journal of Econometrics. Themed Issue: Treatment Effect1 225.2, pp. 200–230.

81



Cao, X. (2010). “Networks as Channels of Policy Diffusion: Explaining World-wide Changes in Capital Taxation, 1998–2006”. International Studies Quar-
terly 54.3, pp. 823–854.Cayman Islands Economics and Statistics Office (2021). 2020 Compendium of
Statistics.Chaisemartin, C. de and X. D’Haultfœuille (2020). “Two-Way Fixed Effects Esti-mators with Heterogeneous Treatment Effects”. American Economic Review110.9, pp. 2964–2996.Chambost, E. (2000). Guide Chambost des paradis fiscaux. Lausanne: Favre.Colella, F. et al. (2019). Inference with Arbitrary Clustering. Tech. rep. 12584. Insti-tute of Labor Economics (IZA).Connell, J. and B. Pritchard (1990). “Tax Havens and Global Capitalism: Vanuatuand the Australian Connection”. Australian Geographical Studies 28.1, pp. 38–50.Copeland, B. R. (2008). “The Pollution Haven Hypothesis”. Handbook on Trade
and the Environment.Coppedge, M. et al. (2021). V-Dem Country-Year Dataset v11.1.Coppola, A. et al. (2021). “Redrawing theMapofGlobal Capital Flows: The Role ofCross-Border Financing and Tax Havens”. The Quarterly Journal of Economics136.3, pp. 1499–1556.Darius, R. and O. Williams (1997). “Impact of growth in international businesscompanies on the british virgin islands economy: lessons for the ECCBarea”. Social and Economic Studies 46.2/3, pp. 169–198.Deakin, S. et al. (2017). “Legal institutionalism: Capitalism and the constitutiverole of law”. Journal of Comparative Economics. Institutions and EconomicChange 45.1, pp. 188–200.DellaVigna, S. and W. Kim (2022). Policy Diffusion and Polarization across U.S.
States. Working Paper.Desai, M. A., C. F. Foley, and J. R. Hines (2006). “The demand for tax haven op-erations”. Journal of Public Economics. Special issue published in coopera-tion with the National Bureau of Economic Research: Proceedings of theTrans-Atlantic Public Economics Seminar on Fiscal Federalism 20–22 May2004 90.3, pp. 513–531.Dharmapala, D. and J. R. Hines (2009). “Which countries become tax havens?”
Journal of Public Economics 93.9, pp. 1058–1068.Doggart, C. (1975). Tax Havens and their uses. London: The Economist Intelli-gence Unit.Dyreng, S. D., B. P. Lindsey, and J. R. Thornock (2013). “Exploring the roleDelaware plays as a domestic tax haven”. Journal of Financial Economics108.3, pp. 751–772.Elkink, J. A. and T. U. Grund (2022). “Modeling Diffusion through Statistical Net-work Analysis: A Simulation Study and Empirical Application to Same-SexMarriage”. International Studies Quarterly 66.1, sqab087.Elsayyad, M. and K. A. Konrad (2012). “Fighting multiple tax havens”. Journal of
International Economics 86.2, pp. 295–305.

82



Farquet, C. (2016). La défense du paradis fiscal suisse avant la Seconde Guerre
mondiale : une histoire internationale. 1st edition. Alphil-Presses universi-taires suisses.— (2018). Histoire du paradis fiscal suisse. Paris: Presses de Sciences Po.— (2021). Attractive Sources. Tax Havens’ Emergence:Mythical Origins versus Struc-
tural Evolutions. SSRN Scholarly Paper 3897377. Rochester, NY: Social Sci-ence Research Network.Ferrari, A. et al. (2022). Profit Shifting Frictions and the Geography of Multinational
Activity. mimeo.Flamant, E., S. Godar, and G. Richard (2021). New Forms of Tax Competition in the
European Union: an Empirical Investigation. Tech. rep. halshs-03461688. HAL.Fossen, A. (2002). “Offshore Financial Centres and Internal development in thePacific Islands”. Pacific Economic Bulletin 17.Garcia-Bernardo, J. and P. Janský (2022). “Profit Shifting of Multinational Corpo-rations Worldwide”.Genschel, P. and P. Schwarz (2011). “Tax competition: a literature review”. Socio-
Economic Review 9.2, pp. 339–370.Gomez Cram, R. and M. Olbert (2022). Measuring the Effects of the Global Tax
Reform - Evidence from High-frequency Data. SSRN Scholarly Paper 4052575.Rochester, NY: Social Science Research Network.Gordon, R. H. and J. Slemrod (1998). Are "Real" Responses to Taxes Simply Income
Shifting Between Corporate and Personal Tax Bases? Tech. rep. 6576. NationalBureau of Economic Research, Inc.Guex, S. (2000). “The Origins of the Swiss Banking Secrecy Law and Its Reper-cussions for Swiss Federal Policy”. The Business History Review 74.2, pp. 237–266.— (2021). “The Emergence of the Swiss Tax Haven, 1816–1914”. Business History
Review, pp. 1–20.Guriev, S., N. Melnikov, and E. Zhuravskaya (2021). “3G Internet and Confidencein Government”. The Quarterly Journal of Economics 136.4, pp. 2533–2613.Guvenen, F. et al. (2018). Offshore Profit Shifting and Domestic Productivity Mea-
surement. Tech. rep. 751. Federal Reserve Bank of Minneapolis.Hanlon, M., E. L. Maydew, and J. R. Thornock (2015). “Taking the Long WayHome: U.S. Tax Evasion and Offshore Investments in U.S. Equity and DebtMarkets”. The Journal of Finance 70.1, pp. 257–287.Hansen, N. A. and A. S. Kessler (2001). “The Political Geography of Tax H(e)avensand Tax Hells”. American Economic Review 91.4, pp. 1103–1115.Harju, J. and T. Matikka (2016). “The elasticity of taxable income and income-shifting: what is “real” and what is not?” International Tax and Public Finance23.4, pp. 640–669.Harrington, B. (2016). Capital without Borders: Wealth Managers and the One Per-
cent. Harvard University Press.Head, K. and T. Mayer (2014). “Gravity Equations: Workhorse,Toolkit, and Cook-book”. Handbook of International Economics. Vol. 4. Elsevier, pp. 131–195.Hebous, S. (2014). “Money at the Docks of Tax Havens: A Guide”. FinanzArchiv /
Public Finance Analysis 70.3, pp. 458–485.Hensel, P. (2018). ICOW Colonial History Data Set, version 1.1.

83



Hines, J. R. (2005). “Do Tax Havens Flourish?” Tax Policy and the Economy 19,pp. 65–99.Hines, J. R. and E.M. Rice (1994). “Fiscal Paradise: Foreign TaxHavens and Amer-ican Business”. The Quarterly Journal of Economics 109.1, pp. 149–182.Hollis, J. and C. McKenna (2019). “The Emergence of the Offshore Economy,1914–1939”. Capitalism’s Hidden Worlds. University of Pennsylvania Press,pp. 157–178.ICIJ (2022a). ICIJ publishes final batch of Pandora Papers data on more than 9,000
offshore companies, trusts and foundations - ICIJ.— (2022b). Offshore Leaks Database.Johannesen, N. (2010). “Imperfect tax competition for profits, asymmetric equi-librium and beneficial tax havens”. Journal of International Economics 81.2,pp. 253–264.Kanbur, R. and M. Keen (1993). “Jeux Sans Frontières: Tax Competition and TaxCoordination When Countries Differ in Size”. The American Economic Review83.4, pp. 877–892.Keen, M. and K. A. Konrad (2013). “The Theory of International Tax Competitionand Coordination”.Handbook of Public Economics. Ed. by A. J. Auerbach et al.Vol. 5. handbook of public economics, vol. 5. Elsevier, pp. 257–328.Kirk, J. (2014). 30th anniversary of the BVI International Business Companies Act
1984.Kiser, E. and S.M. Karceski (2017). “Political Economyof Taxation”. Annual Review
of Political Science 20.1, pp. 75–92.Klerman, D. M. et al. (2011). “Legal Origin or Colonial History?” Journal of Legal
Analysis 3.2, pp. 379–409.Kollewe, J. (2022). “Russia’s richest man may have avoided freeze on £1bn Tuishares”. The Guardian.Langenmayr, D. and L. Zyska (2021). Avoiding Taxes: Escaping the Exchange of
Information: Tax Evasion via Citizenship-by-Investment. Tech. rep. 204. CESifo.Leenders, W. et al. (2020). Offshore Tax Evasion and Wealth Inequality: Evidence
from a Tax Amnesty in the Netherlands. Tech. rep. 417. CPB Netherlands Bu-reau for Economic Policy Analysis.Louis-Sidois, C. and E. Mougin (2020). Silence the Media or the Story? Theory and
Evidence of Media Capture. SSRN Scholarly Paper ID 3561443. Rochester, NY:Social Science Research Network.Love, M. (2021). Where in the World Does Partnership Income Go? Evidence of a
Growing Use of Tax Havens. SSRN Scholarly Paper. Rochester, NY.Mendis, M. C., M. E. C. Suss, andM. O.Williams (2002). Caribbean offshore Finan-
cial Centers: Past, Present, and Possibilities for the Future. Tech. rep. 2002/088.International Monetary Fund.Montiel Olea, J. L. and C. Pflueger (2013). “A Robust Test for Weak Instruments”.
Journal of Business & Economic Statistics 31.3, pp. 358–369.Moreau-Kastler, N. and F. Toubal (2021). Legal opacity, narcotics laws, and drug
seizures. Tech. rep. 2021/191. Helsinki: UNU-WIDER.Mummolo, J. and E. Peterson (2018). “Improving the Interpretation of FixedEffects Regression Results”. Political Science Research and Methods 6.4,pp. 829–835.

84



OECD (2020). Statement by theOECD/G20 Inclusive Framework on BEPS on the Two-
Pillar Approach to Address the Tax Challenges Arising from the Digitalisation of
the Economy - January 2020, OECD/G20 Inclusive Framework on BEPS. OECDPublishing. Paris: OECD.— (2022). Residence/Citizenship by investment schemes.Ogle, V. (2017). “Archipelago Capitalism: Tax Havens, Offshore Money, and theState, 1950s–1970s”. The American Historical Review 122.5, pp. 1431–1458.— (2020). “‘Funk Money’: The End of Empires, The Expansion of Tax Havens,and Decolonization as an Economic and Financial Event”. Past & Present249.1, pp. 213–249.Ossa, R. (2015). A Quantitative Analysis of Subsidy Competition in the U.S.WorkingPaper.Palan, R., R. Murphy, and C. Chavagneux (2009). Tax Havens: How Globalization
Really Works. Ithaca, N.Y: Cornell University Press.Phylaktis, K. (1994). The Banking Systemof Cyprus: Past, Present and Future. 1995thedition. Basingstoke, Hampshire: Palgrave Macmillan.Pistor, K. (2019). The Code of Capital: How the Law Creates Wealth and Inequality.Princeton: Princeton University Press.Rawlings, G. (2004). “Laws, liquidity and eurobonds: Themaking of the Vanuatutax haven”. Journal of Pacific History 39, pp. 325–341.Redding, S. and A. J. Venables (2004). “Economic geography and internationalinequality”. Journal of International Economics 62.1, pp. 53–82.Riegels, C. (2014). The BVI IBC Act and the Building of a Nation.Roussakis, E. (1999). “Offshore Banking at the Close of the Twentieth Century”.
Academia Revista Latinoamerica De Administracion 22, pp. 99–112.Sagar, P., J. Christensen, and N. Shaxson (2013). “British government attitudesto British tax havens: An examination of whitehall responses to the growthof tax havens in british dependent territories from 1967-75”. Tax Justice and
the Political Economy of Global Capitalism, 1945 to the Present. Ed. by J. Leamanand A. Waris. Oxford: Berghahn Books, pp. 107–132.Seelkopf, L. et al. (2021). “The rise of modern taxation: A new comprehensivedataset of tax introductions worldwide”. The Review of International Organi-
zations 16.1, pp. 239–263.Sharman, J. C. (2019). Havens in a Storm: The Struggle for Global Tax Regulation.Cornell University Press.Shipan, C. R. and C. Volden (2008). “The Mechanisms of Policy Diffusion”. Amer-
ican Journal of Political Science 52.4, pp. 840–857.Slattery, C. (2018). Bidding for Firms: Subsidy Competition in the U.S. SSRN Schol-arly Paper. Rochester, NY.Slemrod, J. (2008). “Why Is Elvis on Burkina Faso Postage Stamps? Cross-Country Evidence on the Commercialization of State Sovereignty”. Journal
of Empirical Legal Studies 5.4, pp. 683–712.Slemrod, J. and J. D. Wilson (2009). “Tax competition with parasitic tax havens”.
Journal of Public Economics 93.11, pp. 1261–1270.Smith, M. et al. (2019). “Capitalists in the Twenty-First Century*”. The Quarterly
Journal of Economics 134.4, pp. 1675–1745.

85



Starchild, A. (1994). Tax Havens for International Business. Basingstoke: PalgraveMacmillan.Stock, J. andM. Yogo (2005). “Testing for Weak Instruments in Linear IV Regres-sion.” Identification and Inference for Econometric Models. New York: Cam-bridge University Press.Sun, L. and S. Abraham (2021). “Estimating dynamic treatment effects in eventstudies with heterogeneous treatment effects”. Journal of Econometrics.Themed Issue: Treatment Effect 1 225.2, pp. 175–199.Tax Justice Network (2020). Financial Secrecy Index.Tilly, C. (1990). Coercion, Capital, and European States, A.D. 990-1990. Revised edi-tion. Cambridge, MA: Wiley-Blackwell.Timoneda, J. C. (2021). “Estimating groupfixed effects in panel datawith a binarydependent variable: How the LPM outperforms logistic regression in rareevents data”. Social Science Research 93, p. 102486.Torslov, T., L. Wier, and G. Zucman (2022). “The Missing Profits of Nations”.forthcoming.Vuillemey, G. (2020). Evading Corporate Responsibilities: Evidence from the Ship-
ping Industry. SSRN Scholarly Paper ID 3691188. Rochester, NY: Social Sci-ence Research Network.Watteyne, S. (2022). Threat on the Belgian Tax Haven during La Belle Époque.mimeo.Zhukov, Y. M. and B. M. Stewart (2013). “Choosing Your Neighbors: Networksof Diffusion in International Relations1”. International Studies Quarterly 57.2,pp. 271–287.Zucman, G. (2013). “TheMissingWealth of Nations: Are Europe and the U.S. netDebtors or net Creditors?” The Quarterly Journal of Economics 128.3, pp. 1321–1364.— (2014). “Taxing across Borders: Tracking Personal Wealth and CorporateProfits”. Journal of Economic Perspectives 28.4, pp. 121–48.— (2015). The Hidden Wealth of Nations - The Scourge of Tax Havens. Chicago:University of Chicago Press.

86



Appendix

2.A . Data sources

GDPandGDPper capita andpopulation: Long-termGDP and populationdata from GapMinder that aggregates GDP from World Bank (World Develop-ment indicators), the Maddison Project, and the Penn World Tables. Detailson the documentation: https://www.gapminder.org/data/documentation/
gd001/. The event study on tax havens and GDP per capita uses GDP and pop-ulation data from the World Bank’s World Development Indicators.

Colonial History: I first associate each territory with a status relative toits sovereign history. Each country or territory can be either independent,non-independent and a colony, or non-independent and not a colony. Thislast status is created to deal with specific cases treated differently by differ-ent databases about colonial history. For instance, the islands of Jersey andGuernsey, despite being under the actual control of the United Kingdom, aregenerally not considered as colonies. However, for the purpose of this paper,it is important to highlight their link with the United Kingdom. To this pur-pose I use information from theColonial DatesDataset (Becker, 2020), the CepiiGravity Dataset (Head andMayer, 2014) and the ICOW colonial dataset (Hensel,2018). The data is then manually completed when information is missing fora given territory using worldstatesmen.org, rulers.org, and wikipedia.org. Themain colonial variable used in this paper record the last ruler of a territory(including its current ruler if applicable). It includes countries not generallyconsidered as colonies, such as the Channel Islands.
Tax introductions: Data from Seelkopf et al. (2021).
Tax revenues: Data from Andersson and Brambor (2019a) and Anderssonand Brambor (2019b).
Gravity data: Data from the U.S. International Trade Commission GravityPortal (release 2.1), Gurevich and Herman (n.d.).
Swiss Market for haven’s services: Data from Zucman (2013)
Fee revenues in Cayman Islands: Data from Cayman Islands Economicsand Statistics Office (2021)
Citizenship by investment revenues: Data from the statistics portal ofthe Eastern Caribbean Central Bank (https://www.eccb-centralbank.org/

statistics/fiscals/comparative-report/3).
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Table 2.B.1: Comparing different lists of tax havens.
Country Lists Country Lists Country Lists Country Lists Country Lists Country Lists Country Lists
Bahamas 11 Vanuatu 10 Monaco 8 Samoa 6 Latvia 2 Campione 1 Nigeria 1
Bermuda 11 Gibraltar 9 Nauru 8 Seychelles 6 Madeira 2 Egypt 1 Northern Cyprus 1
Cayman 11 Hong Kong 9 St Kitts & Nevis 8 Lebanon 5 Netherlands 2 France 1 Palau 1
Guernsey 11 Singapore 9 Andorra 7 Niue 5 Philippines 2 Germany 1 Puerto Rico 1
Jersey 11 St Vincent & the Grenadines 9 Anguilla 7 Macau 4 South Africa 2 Guatemala 1 Russia 1
Malta 11 Switzerland 9 Bahrain 7 Malaysia 4 Tonga 2 Honduras 1 San Marino 1
Panama 11 Turks & Caicos Islands 9 Costa Rica 7 Montserrat 4 Uruguay 2 Iceland 1 Sao Tome e Principe 1
Barbados 10 Antigua & Barbuda 8 Marshall Islands 7 Maldives 3 US Virgin Islands 2 Indonesia 1 Sark 1
British Virgin Islands 10 Belize 8 Mauritius 7 United Kingdom 3 USA 2 Ingushetia 1 Somalia 1
Cyprus 10 Cook Islands 8 St. Lucia 7 Brunei 2 Alderney 1 Jordan 1 Sri Lanka 1
Isle of Man 10 Grenada 8 Aruba 6 Dubai 2 Anjouan 1 Marianas 1 Taipei 1
Liechtenstein 10 Ireland 8 Dominica 6 Hungary 2 Belgium 1 Melilla 1 Trieste 1
Netherlands Antilles 10 Luxembourg 8 Liberia 6 Israel 2 Botswana 1 Myanmar 1 Ukraine 1

Note: This table counts the number of tax havens lists in which each country is reported. Countries used in the sample of this paper are highlighted in boldfont. The list of countries comes from table 1.4 of Chavagneux, Palan, and Murphy (2010). The eleven lists are the following: International Bureau of FiscalDocumentation (1977), Charles Irish (1982), Hines and Rice (1994), OECD (2000), IMF (2000), FSF (2000), FATF (2000,2002), TJN (2005), IMF (2007), STHAA (2007),Low-Tax.net (2008).
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Table 2.B.2: Offshore entities and fiduciary deposits.
(1) (2) (3)arcsinh(Fiduciary deposits)

arcsinh(Number entities) 0.394*** 0.415*** 0.370***(0.0682) (0.0770) (0.0962)
Observations 934 404 524R-squared 0.910 0.901 0.930Sample IBC reform Other exempt reformCountry and year FE Yes YesNote: "IBC reforms" stands for countries that have implemented IBC re-forms. "Other exempt reform" stands for countries that have imple-mented other exempted company reforms. Robust standard errors clus-tered at the country level in parentheses.*** p<0.01, ** p<0.05, * p<0.1
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Table 2.B.3: Permutation tests
OLS IV

Share α1 positive and significant at 10% 5.2% 5.4%Share α1 as large as the baseline coefficient 0.1% 0.3%
Note: This table shows the result of a permutation test. I run the OLSand IV specifications of column (3), table 2.3 on a dataset where ob-servations of the dependent variable have been permuted betweencountries. In particular, it comes down to assigning the offshore his-tory of country i′ to another country i. I replicate this exercise with 1000different permutations of the data.
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Table 2.B.4: Montiel Olea-Pflueger robust weak instrument test (Montiel Oleaand Pflueger, 2013)
(1) (2) (3) (4) (5) (6) (7) (8) (9)

1Reform 1FirstReform 1OtherReforms

Effective F stat. 4395 304.2 325.3 3783 225.7 248.6 166.7 32.87 21.9610% Critical value 23.11 23.11 23.11 23.11 23.11 23.11 23.11 23.11 23.11
Time FE Yes Yes Yes Yes Yes Yes Yes Yes YesCountry FE No Yes Yes No Yes Yes No Yes YesControls Yes No Yes Yes No Yes Yes No YesNote: This table shows the Montiel Olea-Pflueger effective F-stat and the critical valueat the 10% confidence level for a worst bias of 5% for the estimations in table 2.3. Eachcolumn in this table reports the results corresponding to the estimation that has thesame column number in table 2.3.
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Table 2.B.5: The impact of demand on the probability of reform: robustnessfor spatial auto-correlation and independent variable definition
(1) (2) (3) (4) (5) (6) (7) (8) (9)

1Reform 1FirstReform 1OtherReforms

Spatial correlationln(Av. Direct Tax/GDP) 0.105*** 0.151 0.197* 0.0385** 0.195*** 0.241*** 0.285 -1.305** -1.438*(0.0277) (0.107) (0.107) (0.0168) (0.0641) (0.0714) (0.179) (0.637) (0.805)
K-P F-stat 12312 507.1 502.3 10237 384.9 379.2 613.4 59.84 41.50
Distance weights onlyln(Av. Direct Tax/GDP) 0.123*** 0.180** 0.197** 0.0430** 0.0878* 0.105** 0.365*** 0.399 0.543(0.0305) (0.0824) (0.0839) (0.0166) (0.0458) (0.0482) (0.117) (0.433) (0.353)
Time FE Yes Yes Yes Yes Yes Yes Yes Yes YesCountry FE No Yes Yes No Yes Yes No Yes YesControls Yes No Yes Yes No Yes Yes No Yes
Observations 18,574 18,574 18,574 16,836 16,836 16,836 1,738 1,738 1,738
Note:This table estimates equation 2.10. Data on the share of taxes in GDP comes from Andersson and Brambor (2019b).Data on tax havens’ reforms comes from own data collection detailed in section 2.1. Columns (1), (2) and (3) include all reformsas dependent variables. In columns (4), (5) and (6), tax havens leave the sample after the first reform. Columns (7), (8), (9)only consider new reforms from countries that are already tax havens. "Distance weights only" uses an independent variablecomputed as the weighted average of direct taxation over GDP in foreign countries, each country being weighted by theinverse of the log(distance) with the country of interest. Additional controls correspond to ln(Area), indicator variables forcommon law and civil law, an indicator variable for being a former UK colony, an indicator variable for being independent,and the number of years since independence. When country fixed effects are added, only the two last variables are used ascontrols, the other being absorbed by the fixed effects. "K-P F-stat" stands for the Kleibergen-Paap Wald rk F statistic. Robuststandard errors clustered at the country level in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 2.B.6: The impact of demand on the probability of reform: robustnesson the definition of demand
(1) (2) (3) (4) (5) (6) (7) (8) (9)

1Reform 1FirstReform 1OtherReforms

OLS
ln(Dit) 0.00802*** -0.00627 -0.00145 0.00207** 0.0115 0.0162* 0.0226*** -0.0900 -0.0675(0.00193) (0.0191) (0.0189) (0.000875) (0.00915) (0.00966) (0.00742) (0.101) (0.104)
IV
Second-Stage
ln(Dit) 0.00793*** 0.0288 0.0379* 0.00297** 0.0353*** 0.0439*** 0.0209** -0.234* -0.239(0.00246) (0.0214) (0.0220) (0.00130) (0.0117) (0.0129) (0.00982) (0.122) (0.162)
First-Stage
ln(DIV

it ) 12.93*** 5.100*** 5.038*** 12.65*** 4.892*** 4.843*** 11.82*** 5.886*** 5.846***(0.0147) (0.0552) (0.0534) (0.0159) (0.0585) (0.0555) (0.0671) (0.181) (0.205)
Av. Dep. Var. 0.00732 0.00732 0.00732 0.00261 0.00261 0.00261 0.0529 0.0529 0.0529s.d residualized indep. var 0.0798 0.0798 0.0798 0.0743 0.0743 0.0743 0.121 0.121 0.121Scaled effect OLS 0.0874 -0.0684 -0.0158 0.0589 0.327 0.461 0.0516 -0.206 -0.154Scaled effect IV 0.0865 0.314 0.413 0.0845 1.005 1.248 0.0476 -0.534 -0.547F-Test 609.1 603.9 591.8 577.5 484.4 454.7 68.71 123.3 88.98
Time FE Yes Yes Yes Yes Yes Yes Yes Yes YesCountry FE No Yes Yes No Yes Yes No Yes YesControls Yes No Yes Yes No Yes Yes No Yes
Observations 18,574 18,574 18,574 16,836 16,836 16,836 1,738 1,738 1,738
Note: This table estimates equation 2.10. Demand variable ln(Dit) is constructed following the theoretical formula of equation 2.5. Dataon the share of taxes in GDP comes from Andersson and Brambor (2019b). Data on tax havens’ reforms comes from own data collectiondetailed in section 2.1. Columns (1), (2) and (3) include all reforms as dependent variables. In columns (4), (5) and (6), tax havens leave thesample after the first reform. Columns (7), (8), (9) only consider new reforms from countries that are already tax havens. Additional controlscorrespond to ln(Area), indicator variables for common law and civil law, an indicator variable for being a former UK colony, an indicatorvariable for being independent, and the number of years since independence. When country fixed effects are added, only the two lastvariables are used as controls, the other being absorbed by the fixed effects. The scaled effects are computed by multiplying the coefficientby the standard deviation of the residualized independent variable and dividing it by the average of the dependent variable in the sample. Itcan be interpreted as the percentage change in the probability of the event represented by the dependent variable when demand increasesby one standard deviation. "K-P F-stat" stands for the Kleibergen-Paap Wald rk F statistic. Robust standard errors clustered at the countrylevel in parentheses. *** p<0.01, ** p<0.05, * p<0.1

94



Table 2.B.7: The impact of demand on the probability of reform: number oftax introductions
(1) (2) (3) (4) (5) (6) (7) (8) (9)

1Reform 1FirstReform 1OtherReforms

Extensive margin# Direct < 500km 0.332* 0.566** 0.575** 0.112 0.253* 0.269* 1.172 6.434*** 5.684***(0.182) (0.250) (0.232) (0.0858) (0.145) (0.143) (1.709) (1.738) (1.338)# Direct in [500;1000] 0.205 0.326 0.318 0.0534 0.0518 0.0534 0.822 5.876*** 5.247***(0.187) (0.242) (0.221) (0.0873) (0.139) (0.132) (1.569) (1.465) (1.191)# Direct in [1000;2500] 0.276 0.319 0.332 0.0783 0.0449 0.0546 0.810 6.453*** 5.899***(0.191) (0.250) (0.224) (0.0848) (0.132) (0.128) (1.502) (1.533) (1.205)# Direct > 2500km 0.242 0.334 0.354* 0.0729 0.0635 0.0794 0.765 5.939*** 5.345***(0.184) (0.234) (0.211) (0.0839) (0.130) (0.125) (1.527) (1.545) (1.243)
Av. Dep. Var. 0.00590 0.00590 0.00590 0.00210 0.00210 0.00210 0.0506 0.0506 0.0506s.d residualized indep. var 0.00630 0.00630 0.00630 0.00626 0.00626 0.00626 0.00667 0.00667 0.00667Scaled effect # Direct < 500km 0.354 0.604 0.614 0.334 0.754 0.800 0.155 0.848 0.749
Time FE Yes Yes Yes Yes Yes Yes Yes Yes YesCountry FE No Yes Yes No Yes Yes No Yes YesControls Yes No Yes Yes No Yes Yes No Yes
Observations 23,214 23,214 23,214 21,396 21,396 21,396 1,818 1,818 1,818
Note: This table estimates equation 2.10. # Direct refers to the number of Corporate income taxes or Personal income taxesintroduced within a distance range. The coefficient has been multiplied by 10 to facilitate interpretation. Data on the introductionof taxes comes from Seelkopf et al. (2021). Data on tax havens’ reforms comes from own data collection detailed in section 2.1.Columns (1), (2) and (3) include all reforms as dependent variables. In columns (4), (5) and (6), tax havens leave the sample afterthe first reform. Columns (7), (8), (9) only consider new reforms from countries that are already tax havens. Additional controlscorrespond to ln(Area), indicator variables for common law and civil law, an indicator variable for being a former UK colony, anindicator variable for being independent, and the number of years since independence. When country fixed effects are added,only the two last variables are used as controls, the other being absorbed by the fixed effects. The scaled effects are computed bymultiplying the coefficient by the standard deviation of the residualized number of direct taxes introduced in less than 500km anddividing it by the average of the dependent variable in the sample. It can be interpreted as the percentage change in the probabilityof the event represented by the dependent variable when demand increases by one standard deviation. *** p<0.01, ** p<0.05, *p<0.1
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2.C . Supplementary figures

Figure 2.C.1: The location of contemporary tax havens.
Note: This map depicts tax havens nowadays. This list of tax havens is discussed in section 2.1and presented in appendix table 2.B.1.
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Figure 2.C.2: The building of tax havens’ legal architecture and the rise of directtaxation (other regions)
Note: This figure plots the number of direct taxes (Corporate income taxes and Personal in-come taxes) introduced and the number of tax havens reforms for Africa, Asia, and Oceania.Data on the introduction of taxes comes from Seelkopf et al. (2021). Data on tax havens’ re-forms comes from own data collection detailed in section 2.1. Shaded areas indicate the worldwars and the vertical line (1962), the beginning of the independence wave in the UK-dominatedCaribbean area.
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Figure 2.C.3: Tax havens characteristics: size and colonial history
Note: This figure plots the share of tax havens in two size groups (small and large countries)crossedwith groups constructed according to colonial history (UK related or not). The group ofsmall countries corresponds to countries in the first quartile of country size. Other countriesare classified as large. UK-related colonies correspond to colonies for which the last ruler isthe United Kingdom. The construction of colonial history is detailed in section 2.1. Data on taxhavens’ reforms comes from own data collection detailed in section 2.1. Shaded areas indicatethe world wars and the vertical line (1962), the beginning of the independence wave in the UK-dominated Caribbean area.
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(b) UK colony premium
Figure 2.C.4: Premia in the probability of becoming a tax haven for size andcolonial history
Note: This figure plots the ratio of the demand coefficients for small countries (panel a) and(former and current) UK colonies (panel b) to demand coefficient for other countries. The con-fidence interval corresponds to a 5% confidence interval. It can be interpreted as a premiumfor small countries and UK colonies. A coefficient of 1.5 in the left panel means that the elastic-ity of the probability of becoming a tax haven to demand is 1.5 times higher in small countries.Small countries are defined as countries smaller than the median country size in the sample.Each coefficient is computed for three different dependent variables: 1Reform, 1FirstReformand 1OtherReforms. Each model includes control variables and country and year fixed effectsfollowing the specifications in columns (3), (6) and (9) of table 2.3.
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2.D . Offshore Leaks

To provide evidence that the use of tax havens follows a gravity structure,I use data from Offshore Leaks released by the International Consortium ofInvestigative Journalists (ICIJ, 2022a; ICIJ, 2022b). This data result from differentleaks:
• Panama Papers (2016): entities registered by the law firm Mossack Fon-seca.
• the Paradise Papers (2017): clients of the law firm Appleby and seven taxhavens’ corporate registries.
• the Pandora Papers (2021): data leaked from 12 offshore serviceproviders.
• the Bahamas leaks (2016): Bahamas corporate registry containing infor-mation on Bahamian Companies, trusts and foundations.
• the Offshore Leaks (2013): entities incorporated through two serviceproviders.
The data allows linking entities registered in tax havens to their owners(beneficial owners when available) and to the intermediaries participating inthe offshore structure. The ICIJ has linked the owners (individuals or compa-nies, named officers in the database) to specific countries using their regis-tered addresses. In 8.6% some cases, a given officer might be linked to morethan one country. I drop cases where a given officer is linked to more thanthree countries (0.87% of the cases). Otherwise, I assign to the officer all thecountries listed. I drop entities without any officer listed.I then count any observed entity linked to a given officer as a "link" be-tween the tax haven in which the entity is registered and the country to whichthe officer has been assigned (if there are multiple countries, I count one dif-ferent link for each different country). I obtain a dataset where I observe thenumber of offshore links for each pair of countries available in the data and foreach different leak source. Keeping the heterogeneity coming from the sourceprovider allows me to control for additional non-observed factors (such as thedifferential propensities for some law firms to work with tax havens or origincountries) through fixed effects.I drop same-country pairs. The rest of this exercise assumes that the linksavailable in the Offshore Leaks are a good proxy for the actual (unobserved)links. It should be the case as long as the entities revealed by the leaks arenot correlated with the origin countries of officers. In all likelihood, this is nota strong assumption given the number of independent sources and the factthat the ICIJ has released data indistinctly from these considerations. This datais then merged with the USITC gravity dataset (Gurevich and Herman, n.d.) toperform gravity estimations.
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2.E . Tax rates in tax havens

One assumption of the theoretical framework is that the tax rate on thedomestic and offshore economies are correlated in tax havens. Consequently,tax rates in tax havens should be lower than in comparable countries. This sec-tion explores this hypothesis. I explore this hypothesis by collecting corporateand individual tax rates from KPMG tax rates tables (KPMG, n.d.).40 Data areprovided for 151 countries between 2011 and 2021. For corporate tax rate it liststhe statutory tax rate for a large firm, including local taxes when substantial.For individual tax rates, it generally lists the top marginal income tax rate anddoes not include deductions or special rules.Table 2.E.1, describes the average tax rate applicable in tax havens for cor-porate income tax and individual income tax. It reveals substantial differencesin tax rates between tax havens and non-havens. The corporate tax rate in taxhavens is, on average, about 7 percentage points lower. It is, on average, 5 per-centage points lower for the personal income tax rate. However, it is uncertainif this difference is driven by the fact that tax havens have specific character-istics such as being small countries or because they are tax havens, all otherthings being equal. The tax competition literature has shown that small coun-tries have lower tax rates in equilibrium than larger countries, even in modelsthat do not include tax havens (Bucovetsky, 1991). Consequently, tax havenstax rates should be compared to those of similar countries.
Table 2.E.1: Comparison of tax rates between havens and non-havens

Corporate Income Tax Personal Income Tax

Tax havens 17.3 24.0Non-havens 24.2 29.1
Note: Average tax rates for tax havens and non-havens in 2021. Data on statutoryincome tax rates is taken from KPMG Tax Rates Tables. Corporate income tax corre-sponds to the statutory tax rate including local tax rates when applicable. Personalincome tax corresponds to the top marginal tax rate and does not include deduc-tions or special rules. The list of tax havens used is described in section 2.1 of thepaper and available in table 2.B.1 of the appendix.

To do so, I estimate the following equation by OLS:
Rateit = β1Tax Haveni + CZi + µt + εit

with Rateit being the statutory tax rate (either corporate or personal),
Tax Haveni an indicator variable equal to 1 if country i is a tax haven, Zia vector of country-level characteristics such as its size, its GDP or its legalorigins, C is the vector of coefficients associated. µt is a year fixed effect and
εit is the error term.

40See https://home.kpmg/xx/en/home/services/tax/tax-tools-and-resources/
tax-rates-online/corporate-tax-rates-table.html and https://home.
kpmg/xx/en/home/services/tax/tax-tools-and-resources/tax-rates-online/
individual-income-tax-rates-table.html
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Figure 2.E.1: Estimation of β1 for corporate income taxes
Note: This figure plots the estimation of β1 along with its 95% confidence interval (robust stan-dard errors) for different models. The dependent variable is the statutory corapote incometax rate including local taxes if applicable. Data on statutory income tax rates is taken fromKPMG Tax Rates Tables.

In figures 2.E.1 and 2.E.2, I plot the estimation of β1 along with its 95% con-fidence interval for different models. Figure 2.E.1 reveals that for all models,corporate income tax rates are lower in tax havens than in comparable coun-tries by 3 percentage points on average. This effect is significantly differentfrom zero at the 5% level. It is also true when we control for size, GDP, GDP percapita, legal origin and include region× year fixed effects. Interestingly, addingcontrols to the regression decreases by approximately 2.5 the estimated coef-ficient of tax havens. It confirms that a part of the lower tax rates in tax havenscan be explained by their characteristics, particularly their size. However, con-trolling for these characteristics cannot fully explainwhy tax havens have lowertax rates than comparable countries.Figure 2.E.2 repeats the exercise for the individual tax rate. In models (1)to (5), including a diverse set of controls and year fixed effects, we observea lower tax rate in tax havens than in comparable countries by about 2 per-centage points. We add region fixed effects and region × year fixed effectsin models (6) and (7). These models compare countries to similar countries inthe same broad world region. The coefficient estimated appears negative butlower than in other models. This coefficient is also imprecisely estimated andnot significantly different from zero at the 5% level.Overall, these results do not contradict the assumption made in the theo-retical framework that the domestic tax rate is not independent of the tax rateon the offshore economy. Indeed, tax rates on the domestic economy tend tobe lower in tax havens than in comparable countries.
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Figure 2.E.2: Estimation of β1 for individual income taxes
Note: This figure plots the estimation of β1 along with its 95% confidence interval (robust stan-dard errors) for differentmodels. The dependent variable is the statutory personal income taxrate base on the topmarginal tax rate. Data on statutory income tax rates is taken from KPMGTax Rates Tables.
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2.F . Theoretical proofs

Infrastructure level and tax haven quality. Proof that the level of infras-tructure and the quality of the tax haven are set at their maximum in the non-haven case:The firs-order condition for infrastructure maximization is:
∂uIs
∂πs

= yπ (δts(αs − 1))︸ ︷︷ ︸
≥0

+tπ
(
δy(πs)(λs − 1) + αs

N

(
ωF + tsω

F
t

))
︸ ︷︷ ︸

=0 using 2.6

≥ 0

Therefore ∂uIs
∂πs

is always positive. The level of infrastructure is set at his maxi-mum, constrained by the infrastructure capacity.The first-order condition for tax haven quality maximization is:
∂uIs
∂ps

= tp

(
δy(πs) (αs − 1) + αs

N

(
ωFs + ωtts

))
︸ ︷︷ ︸

=0 using 2.6

+αs
N
ts
∂ω

∂p
≥ 0

Therefore ∂uIs
∂ps

is always positive. The tax haven quality is set at his maximum,defined by the tax haven capacity.
Implication 2 I compute ∂∆U

∂N
:
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∂N

=
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Because of the first-order condition on tax rate, y (πs) (αs − 1) δ +
αs
N

(
ωFs + tHs ω

F
st

)
= 0 (this is the envelope condition). It follows that
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∑
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H
s ω

F
s ≤ 0

Implication 3 To show that an increase in taxes in other countries increasesthe probability that a country become a tax haven, I compute ∂∆U
∂ti

. I can makeuse of the envelope theorem to derive only the direct effect of ti on ∆U , notconsidering effects of change in ti in the endogenous variables.
∂∆U
∂ti

=
∑
s

αs
N

(
tHs ω

F
ti

)
withωFti = ∑

i ωiNiPih exp(1−ti)(∑
k∈{TH} exp(Ak)+exp(1−ti)

) ≥ 0

Additionally we can show that ∂∆U
∂ti∂N

≤ 0 and ∂∆U
∂ti∂τih

≤ 0:
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= −
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(
−1
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) ≤ 0
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Implication 4 To show that, the higher the level of initial tax haven quality,the higher the probability to become a tax haven, I compute ∂∆U
∂p1

. To show thatthe higher the initial level of infrastructure, the lower the probability to becomea tax haven, I compute ∂∆U
∂π1

. Again, I make use of the envelope theorem.
∂∆U
∂p1

gives:
∂∆U
∂p1

= α1

N

(
tH1 ω

F
p

)
with

ωFp =
∑
i

Niωi
τih

p2 (1− th)
(
Pih − P2

ih

)
≥ 0

∂∆U
∂π1

gives:
∂∆U
∂π1

= yπ(π1)
(
δtH1 − tNH1

)
(α1 − 1) ≤ 0

This result is obtained because α1 ≥ 1 and δtH1 − tNH1 ≤ 0.
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3 - Multinational’s Sales and Profit Shifting in Tax
Havens1

The current international tax system, based on transfer pricing rules andseparate accounting, is designed to ensure “that profits are taxed where eco-
nomic activities take place and value is created" (OECD, 2015). This fundamentalrule does not apply in practice. The basic strategy used bymultinational corpo-rations to shift profit is twofold: they shift sales from high-tax to low-tax juris-dictions, while moving expenses in the opposite direction. This paper focuseson sales shifting. In Figure 3.0.1, we show that U.S. MNEs record their worldwidesales and therefore the associated profit in low-tax jurisdictions (left side of Fig-ure 3.0.1) and produce elsewhere (right side of Figure 3.0.1). This illustrates thediscrepancy between the place where the "value" is created (proxied by thelocation of employment) and the place where the sales are registered for fiscal
purposes – and profits are taxed.

-2

-1

0

1

2

3

BM
U
BR
B
VG
B
CH
E IRLNG

A
SG
P
LU
X
AR
E
NO
R
NL
D
BE
L
HK
G
JP
N
SA
U FINSW

E ITA AU
T
DE
U
CA
N
GB
R
TU
R
DN
K
KO
R
TW
N
AU
S
GR
C
ES
P
EG
Y
FR
A
NZ
L
PE
R
MY
S
PA
N
ZA
F
PR
T
EC
U
AR
G
VE
N
RU
S
TH
A
CO
L
BR
A
HU
N
CH
L
IDN ISR PO

L
CZ
E
ME
X
DO
M
CH
N CR

I
PH
L
HN
D IND

Figure 3.0.1: Distribution of U.S. multinational firms’ sales and employment
Note: Figure 3.0.1 represents the worldwide distribution of U.S. multinational firms’ sales andemployment. Each bar is a country’s sales-to-employment gap, defined as the average log ratioof the share of total sales to the share of total employees of U.S. affiliates over the period 1999–2013. Large discrepancies remain after accounting for country-level productivity differences.This suggests that U.S. multinationals register their worldwide sales in low-tax jurisdictions(the black bars correspond to tax havens) but produce in other countries (on the right-handside of the figure)

We study the extent of sales shifting and proposes a quantification of itscontribution to the overall profit that is shifted through the foreign activities
1This chapter has been jointly written with Farid Toubal.
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of U.S. multinational firms. Our results suggest that they use complex strate-gies that involves many countries and record in low-tax jurisdictions most oftheir sales originating from high-tax jurisdictions. Our results indicate that animportant source of excess profits in tax havens stems from sales shifting.
Quantifying the role of sales shifting has implications for the design andefficacy of tax policy. Sales are an important tool for both firms’ tax planningstrategies and states’ tax policies. Yet, they have received little academic at-tention. The recent discussions around the reform of international corporatetaxation partly focus on revenues generated from the sales of goods or ser-vices directly to consumers. These sales are one of the important factors thatare discussed to allocate the taxing rights under the Pillar One of the currentOECD/G20 negotiations (OECD, 2020). The key element is to identify sales ac-cording to their final destination. This is however challenging because salesare most commonly identified on an origin basis, at the location of the seller,and not where the final consumers are located (see for instance Neubig, 2019and Delpeuch, Laffitte, Parenti, Paris, Souillard, and Toubal, 2019 on Country-by-Country reporting). The revenue is from the location of the entity selling theproduct or the service, not where the final consumers are located. Destination-based policies would therefore be less effective in providing a better environ-ment for a robust corporate tax if the rules and policy design are unable toidentify the true destination of sales. Our analysis questions the relevanceof databases reporting sales on an origin basis to study this question. TheOECD’s country-by-country reporting (CbC-R) dataset does not precisely iden-tify the location of consumers. More generally, other databases on multina-tional production such as OECD’s AMNE or Eurostat’s FATS, do not inform onthe destination of sales.
There exists several cases across different sectors and countries showingthat multinational enterprises use various techniques and corporate tax loop-holes to relocate their sales (Murphy, 2013). Until recently, Apple had for in-stance set up its sales operations in Europe in such a way that customerswere contractually buying products from Apple Sales International, one of theIrish incorporated companies, rather than from the Apple stores that physicallysold the products to the customers (Levin, 2013). In this way, Apple recordedall sales, and the profit stemming from these sales, directly in Ireland (TheEuropean Commission, 2016). A number of detailed and interesting papersexamines corporate tax avoidance by using bilateral transactions datasets.2Recording sales in low-tax jurisdictions may however require the use of strate-gies that are more complex and perhaps less documented, such as contractmanufacturing or cost-sharing agreements, and are difficult to capture in bi-lateral datasets.3 Multinational firms create complex structures across coun-

2See for instance Clausing, 2003, Cristea and Nguyen, 2016 and Davies, Martin, Parenti,and Toubal, 2018 for transfer mispricing of goods, Hebous and Johannesen, 2015 for transfermispricing of services. Buettner and Wamser, 2013 use micro-data for the analysis of debtshifting.3See Jenniges, Mataloni Jr., Stutzman, and Xin, 2018 on cost-sharing agreements. Gravelle,2013 describes the techniques associated with contract manufacturing. The cases of Appleand many other companies which use contract manufacturing and cost-sharing agreementsacross many different countries are described in details in Appendix A.
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tries that increase the cost of enforcing anti-tax avoidance regulations (see e.g.Hopland, Lisowsky, Mohammed, and Schindler, 2019 which discuss triangularstructures). The use of complex strategies involving many countries may bethe underlying reason why estimates of profit shifting vary from large whenusing macro-level datasets at the country level to small when using mostly bi-lateral micro-level information.4We make several contributions. We examine sales shifting for the firsttime. The literature shows that multinational firms set up foreign affiliates,also called export platforms, close to largemarkets to benefit from the proxim-ity to foreign demand.5 Hanson, Mataloni, and Slaughter, 2001 notice howeverthat the effect of market access on the location of export platforms dependson how the estimation sample is defined, whether it includes tax havens ornot. We define the concept of foreign sales platforms as these affiliates do notonly export but also record the worldwide sales of goods and services. Thesetransactions may not even require physical trade. We identify the countrieswhere U.S. MNEs record excessive ratios of foreign to total sales, which indi-cates sales shifting. We show that the share of foreign sales recorded in taxhavens is disproportionately larger than in non-tax havens. The access to largemarkets does not explain excessive foreign sales ratio in tax havens.To guide our empirical analysis, we propose an illustrative framework thathelps to predict how the ratios of foreign to total sales are affected by salesshifting. Our framework builds on Head and Mayer (2004) which shows thatmarket access and production costs are important factors determining the lo-cation of sales and normal profits of foreign affiliates. Within this framework,we incorporate elements of the tax avoidance literature borrowed from Hinesand Rice (1994) and Gumpert, Hines, and Schnitzer (2016) that explain the shift-ing behavior of firms. The model predicts that, all other things equal, the ratioof foreign sales to total sales recorded in tax havens is larger than those reg-istered in non-tax havens. It also predicts a weaker impact of market accesson this ratio in tax havens compared to other countries. The market accessmotive is not prevalent in explaining the activity of U.S. multinationals in taxhavens.Our empirical analysis uses aggregate and sector-level information on salesand profits before income tax of foreign affiliates of U.S. multinationals fromthe Bureau of Economic Analysis for the period 1999–2013 (Bureau of Eco-nomic Analysis, n.d.). The study of Clausing, 2020 describes the strengths of
4Clausing, 2020 discusses in details alternative explanations for the reason whymacro-leveldata sources find larger estimates of profit shifting than micro-level data sources. The lack offirm-level information from tax havens is one ofmajor issue (Torslov, Wier, and Zucman, 2022).This concern is reinforced by the extreme distribution of aggressive tax planning in a handfulof tax havens. As pointed by Reynolds andWier, 2016 a few large corporations are responsiblefor the vast majority of profit shifting. Bilicka, 2019 and Davies, Martin, Parenti, and Toubal,2018 provide an explanation of this pattern based on the existence of fixed costs associatedwith profit shifting. As shown by Dowd, Landefeld, and Moore, 2017, the bulk of tax avoidancecomes from a few large firms operating in a relatively limited number of tax havens. Thereis relatively less tax responsiveness in the data when tax haven destinations are disregarded.Thus, studies based on typical firms will understate the problem.5Theoretical contributions on this topic include Head and Mayer (2004), Ekholm, Forslid,and Markusen (2007), Mrázová and Neary (2011), Ito (2013), and Tintelnot (2017).
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this dataset to examine our economic question. According to the BEA data,22% of the total sales of U.S. majority-owned foreign affiliates take place in taxhavens. This figure goes up to 33%when restricting the data to intra-firm sales.This shows the importance of tax haven locations for U.S. multinational firms.Important papers based on macro-level data estimate the amount of profitshifted to tax havens for the U.S. or at the global level (Zucman, 2014, Clausing,2016; Clausing, 2020, Torslov, Wier, and Zucman, 2022, Wright and Zucman,2018, or Jansky and Palansky, 2019). In the spirit of Zucman (2014), we showthat several important patterns and channels of sales and profit shifting canbe documented using simple variables (sales, profits, and employment) foundin publicly available and aggregated datasets. The dataset provides informa-tion on local and foreign sales which is crucial for our empirical design and hasnot been used in previous studies. It allows to identify sales shifting which isparticularly difficult to observe in bilateral or micro-level datasets. Firms usecomplex operations that involve many countries in order to record sales in asingle tax haven. The use of aggregate data is therefore particularly relevantas we can quantify the overall amounts of excessive sales that are recordedin each jurisdictions. We show that sales shifting is pervasive in services in-dustries across small and large tax havens and in manufacturing industries inlarge havens located in Europe and Asia. The revenues stemming from salesof servicesmay be easier to shift to tax havens as they do not involve reportingto customs. We show that sales shifting to tax havens is also prominent whenexamining transactions of goods.
Based on our theoretical framework, we develop a quantification method-ology which is partly inspired by Clausing (2016) and Torslov, Wier, and Zucman(2022) to estimate the contribution of sales shifting to the overall foreign profitshifting of U.S.multinational firms. The estimation of excessive profits requiresdefining a benchmark level of (normal) profits. Our model can be informativeabout this benchmark level. Our quantification of excessive profits takes intoaccount corporate tax rates, the tax haven status of the country, and its levelof transparency with respect to U.S. tax authorities. We evaluate the contri-bution of sales shifting to overall profits by including negative and zero valuesof profit and show that sales shifting accounts for at least one fourth of U.S.foreign profits.
Our paper is organized as follows. In Section 3.1, we present our datasources and some facts about the geographical distribution of sales and prof-its of U.S. multinational corporations. The illustrative framework is describedin Section 3.2 and we present our econometric strategy in Section 3.3. In Sec-tion 3.4, we provide the results on the distribution of the foreign sales ratioand the estimation of the profit shifted through sales shifting. We concludeand discuss related issues, especially current policy debates, in Section 3.5.

3.1 . Data and facts

The data on the activity of U.S. owned foreign affiliates come from the an-nual and benchmark surveys of the Bureau of Economic Analysis (BEA). TheBEA dataset tracks affiliate sales not only in manufacturing but also in service
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Table 3.1.1: Foreign sales ratio by country type and sector.
Non-Tax Havens Tax Havens

Mining 0.24 0.33Food 0.19 0.29Chemicals 0.22 0.57Primary and Fabricated Metals 0.31 0.34Machinery 0.37 0.41Computers and electronic products 0.43 0.48Electrical equipment, appliances, and components 0.31 0.32Transportation equipment 0.34 0.29Wholesale trade 0.16 0.70Information 0.12 0.48Professional, scientific, and technical services 0.15 0.37
Average 0.24 0.46

sectors, which have received less attention in the literature. It includes manydifferent variables such as total assets, property, plant and equipment assets,employment, local and foreign sales of goods and services, and net incomeor profit-type return. Importantly, the profit-type return variable measuresprofit before income taxes and excludes non-operating items (such as spe-cial charges and capital gains and losses) and income from equity investments(Bureau of Economic Analysis, 2004).6 This measure of profit is particularly in-teresting for our study. It excludes financial revenue that is by definition notgenerated by the export activities of firms. Importantly, it is also immune fromdouble counting as noted for instance byWright and Zucman (2018) and Claus-ing (2020).7Our empirical analysis focuses on the activities of majority-owned foreignaffiliates in 56 countries and 11 industries from 1999 to 2013. We provide the listof countries, the definition of the different industries and details on the sam-ple’s construction in Appendix B. Appendix C provides the descriptive statisticsof our sample.
3.1.1 . Foreign sales plateforms

The share of foreign sales of U.S. multinationals’ foreign affiliates reportedfor each industry k in country i at year t is computed as the ratio of foreign tototal sales:
FSikt = Foreign salesikt

Total salesikt
.

This ratio is the basis for our empirical analysis. A higher ratio of foreign to totalsales indicates that U.S. foreign affiliates record a large amount of foreign salesin the host country. While the average foreign sales ratio remains rather lowat 28% in our sample, Table 3.1.1 reports great differences across industriesbetween tax haven and non-tax havens.
6The profit-type return data may miss some foreign-to-foreign shifting, hybrid dividends,and income that goes entirely untaxed (see the details in Appendix A of Clausing, 2020). Seealso Dyreng, Hills, and Markle (2019) about the importance of untaxed foreign profits.7Blouin and Robinson (2019) discuss issues related to the double counting of profits in U.S.datasets.
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Figure 3.1.1: Average foreign sales ratio of U.S. MNEs.
Note: This figure shows the average foreign sales ratios of each country in our sample, in theupper panel for the trade of goods and in the lower panel, for the trade of services. Sectorsare pooled. Tax havens are in black.

The foreign sales ratio is below average in non-tax havens (24%), while it is1.5 times greater in tax havens (46%). In the wholesale sector, the ratio is 16%in non-tax havens and 70% in tax havens. In the sector of chemical products,the foreign sales ratio is more than twice as great in tax havens as in non-taxhavens (57% against 22%). The empirical analysis shows that both sectors playan important role in the sales shifting strategy of U.S. MNEs. The vast majorityof transactions in these sectors involves trade in goods rather than trade inservices. Figure 3.1.1 visualizes the average foreign sales ratios for each countryin our sample. We find large ratios of foreign sales to total sales in tax havensfor both types of transactions. This finding suggests that sales shifting is notonly used to record intangible assets in tax havens.
The foreign sales ratio has been used in the literature studying the role ofthe foreign export platforms of U.S. multinational companies (see for instanceTintelnot, 2017). We use a different terminology and name these affiliates for-

eign sales platforms as their foreign activities may involve transactions that donot require physical trade to cross the border. The BEA datasets are particu-larly helpful to understand this new concept. U.S. trade in goods must be re-ported on a “shipped” basis (meaning on the basis of the physical transaction),whereas U.S. sales and purchases are reported on a “charged” basis (mean-ing on the basis of the financial transaction). According to the BEA (Bureau of
112



0
50

10
0

15
0

0 1 2 3 4 5

A. All transactions

0
50

10
0

15
0

0 1 2 3 4 5

B. Transactions with parents

0
50

10
0

15
0

0 1 2 3 4 5

C. Transactions with unaffiliated

Sales to exports ratio

Figure 3.1.2: Evidence of contract manufacturing.
Note: This figure displays the foreign sales to export ratio for transactions with the U.S. Onthe x-axis, the first bar corresponds to tax havens and the other bars correspond to tax ratequintiles, excluding tax havens. The left panel considers all transactions, the middle panel,relations with the parent company, and the right panel, transactions with unaffiliated compa-nies. Sectors are pooled.

Economic Analysis, 2004, page 34): “The two bases are usually the same, but they
can differ substantially.” Foreign sales may differ from exports, particularly intransactions involving tax havens. This is the case for instance if a foreign salesplatform located in a tax haven purchases goods from a third-party contractorin China to sell them in the U.S. The tax haven affiliate records in its books thesales to the U.S. However, the customs data report an export from China tothe U.S. if the goods are shipped directly from China to the U.S. This exam-ple illustrates a simple case of tax-based contract manufacturing agreementand the gap that arises between foreign sales and exports. BEA declaration re-quirements allow us to compare foreign affiliates sales of goods to official U.S.trade data (Bureau of Economic Analysis, 2004). Since the BEA does not recordexports to countries other than the U.S., Figure 3.1.2 shows the sales-to-exports
ratio computed by excluding all destinations other than the U.S.To make sure that the two measures are comparable, we concentrate onthe sales and physical exports of goods only. Contrary to conventional wisdom,the sales-to-exports ratio is larger than one inmany countries. On average, thesales of foreign affiliates to theU.S. are 26 times larger than their exports to theU.S. A striking feature of Figure 3.1.2 is the disproportionate role of tax havensin explaining the sales-to-exports ratio. Panel A shows that the deviation islarger for tax havens than for non-tax havens. U.S. foreign affiliates sales in tax
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havens are 171 times larger than exports. The corresponding sales-to-exports
ratio from non-tax havens is 1.6. Panels B and C show that this imbalance ismainly due to transactions within U.S. multinational companies.

These findings suggest that U.S. parent companies shift sales from affili-ates located in non-tax havens to affiliates located in tax havens. It is worthstressing that a large part of these shifts take place within multinational firms(Murphy, 2013). As argued by Gravelle (2015), low-tax countries may not begood locations to actually manufacture and sell products. Instead, affiliates intax havens can contract with a firm in a different country as a contract man-
ufacturer to produce the good with a fixed mark-up that may involve transfermispricing (as suggested by Levin, 2013; Levin, 2014 in the cases of Apple andCaterpillar). Subpart F regulations should impede this type of contract, butthese arrangements can involve hybrid entities that allow firms to defer theirU.S. tax bill through the check-the-box loophole. Indeed from 1997 to 2004,25% of U.S. MNEs’ foreign income was located in affiliates that used the check-the-box exception (see Grubert, 2012).

3.1.2 . The host country’s tax environment

Our main corporate tax rate variable, which is widely used in the profit-shifting literature is the statutory tax rate (Grubert and Mutti, 1991; Schwarz,2009; Clausing, 2016; or Dowd, Landefeld, and Moore, 2017). It has the advan-tage to be exogenous and widely available. However, one could argue that therelevant costs associated with the profit-shifting process are based on the av-erage effective tax rate which, due to special tax rules or negotiated tax rates,more accurately reflects the true tax cost of reporting income in a jurisdiction.The average tax rate is the percentage of a firm’s overall taxable income thatis paid in taxes. It may be more accurate in reflecting the true tax cost but hasseveral drawbacks. First, the average tax rate is endogenous to the profit-typemeasure which is our dependent variable in the quantification exercise. Sec-ond, our empirical analysis could also suffer from a selection bias (in case oflosses as the ratio of foreign income taxes over profit-type returns cannot becomputed for negative profit values) and an aggregation bias (becausewemayaggregate profit-making and loss-making firms). Third, the average tax rate isalso volatile and may be affected by losses made during the crisis period. Forthese reasons, we present the baseline results using the statutory tax rate andthe results using the average tax rate variable in the Appendix E. We collect in-formation on corporate taxes for each of the 56 countries in the sample fromthe OECD tax database (OECD, n.d.(b)), KPMG’s Corporate Tax Rates Table and
Corporate Tax Rate Surveys (KPMG, n.d.), Deloitte’s International Tax Source (De-loitte, n.d.), EY’s Corporate Tax Guide (Ernst and Young, n.d.) and Center forBusiness Taxation Tax Database (Center for Business Taxation, 2017).

To characterize tax havens, we use the definition proposed by Hines andRice (1994) and later used byDharmapala andHines (2009). We add theNether-lands to this list as it is considered as a major tax haven destination giventhe low amount of taxes paid by U.S. firms in this country (see for instanceDowd, Landefeld, and Moore, 2017, Torslov, Wier, and Zucman, 2022, Clausing,2020). We provide a full characterization of these countries in Appendix B. In
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Figure 3.1.3: Profits of U.S. foreign affiliates across countries.
Note: This figure displays the average profits per employee in each country. Tax havens arein black.

our estimation sample, Barbados, Bermuda, the British Virgin Islands, the Cay-man Islands, Hong Kong, Ireland, Luxembourg, Montserrat, the Netherlands,Panama, Singapore, Switzerland, and the Turks and Caicos Islands are classi-fied as tax havens. The available data on foreign affiliates’ activities for theBritish Virgin Islands, the Cayman Islands, Montserrat, and Turks and Caicosare gathered into a single country which we call “British Virgin Islands”. Ourempirical analysis therefore includes ten tax havens which are listed amongthe top countries that have done the most to proliferate corporate tax avoid-ance and break down the global corporate tax system according to the TaxJustice Network, 2019.
In Figure 3.1.3, we display the distribution of average profits per employeeacross countries in our sample. We observe extremely large profits per em-ployee in British Virgin Islands, Bermuda, and Barbados and to some extentin Ireland and Switzerland compared to the profits per employee in non taxhaven countries.
We include information onDouble Taxation Conventions (DTCs) and Tax In-formation ExchangeAgreements (TIEAs) between the host country and theU.S.DTCs are mainly used to avoid taxing firms twice. They often include an articleimplementing the sharing of tax information between the two signatories (seeArticle 26 of the OECD Tax Convention Model). TIEAs guarantee the exchangeof information to prevent tax fraud or tax avoidance. However, the majority ofTIEAs did not involve the automatic exchange of information. A request by oneof the two signatories must be supported by well-documented suspicion of
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tax avoidance, which is often difficult to gather (see, Johannesen and Zucman,2014 or Chavagneux, Palan, and Murphy, 2010). The information on worldwidetax treaties is obtained from the Exchange of Information database providedby the OECD (OECD, n.d.(a)). The coverage of the dataset is particularly goodfor the U.S. which had signed agreements with 88 jurisdictions in 2017. BothDTC and TIEA conventions have special clauses on the exchange of informationbetween the host countries and the U.S. The exchange of information is partic-ularly relevant when characterizing the degree of compliance of each partnercountry with the U.S. tax authorities. We therefore construct a measure of ex-change of information from both DTC and TIEA conventions. In our empiricalexercises, we include information on the exchange of information as well ason double taxation conventions.
Multinational firms use indirect investment routes through countries withfavorable tax treaties (see Hong, 2018 and ‘t Riet and Lejour, 2018). They cantherefore return profits to their home countries through tax-minimizing indi-rect routes. The OECD, 2015 highlights that this so-called treaty shopping isone of the most important sources of concern regarding the Base Erosion andProfit Shifting (BEPS) project. We proxy the centrality of a country’s tax treatynetwork through the number of Double Tax conventions (DTCs) the countryhas signed. This is not a direct measure of actual treaty shopping, but it mayaccurately describe the opportunities of treaty shopping when controlling forGDP and foreign market access, as we do in all regressions.

3.1.3 . Other variables

The activities of U.S. foreign affiliates do not only depend on the tax en-vironment of their host country. They also reflect local and foreign demand(Redding and Venables, 2004; Head and Mayer, 2004; and Head and Mayer,2011). In the framework of Head and Mayer, 2004, foreign affiliates sell to do-mestic and foreign countries, with foreign sales discounted by bilateral tradecosts. We compute the foreign market access of each country in our samplefollowing methodology described by Head and Mayer, 2011. The computationdetails are described in Appendix B. Finally, the series on real GDP were ob-tained from the Penn World tables (Feenstra, Inklaar, and Timmer, 2015).

3.2 . Illustrative Framework

In this section, we present a framework that illustrates sales shifting. Wefollow the approach pioneered by Hines and Rice, 1994 and extended morerecently by Clausing (2016) and Torslov, Wier, and Zucman (2022) which rely onthe direct observation of pre-tax profit. The premise of their methodology isthat the observed pretax profits of a firm represents the sum of normal profitsand shifted profits. In our framework, we assume that firms shift sales made inhigh-tax countries and the profits stemming from these sales to a tax haven.The model helps to predict how the ratios of foreign to total sales are affectedby sales shifting. The model is informative on the level of reported profit thatwould have been declared by the firm without corporate tax avoidance.
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3.2.1 . The tax environment of multinational firms.
Multinationals can invest in a range of countries i = 1, · · · , n including a taxhaven, indicated by the superscript th. We decompose the observed pre-taxprofits of a firm as the sum of normal and shifted profits. We denote ρi thenormal level of pre-tax profits earned in country i by the U.S. foreign affiliate.We denote Fi the fixed cost of operating foreign affiliates. The reported profitsare taxed at rate Ti in country i. The tax haven is assumed to have a corporatetax rate of zero, T0 = 0.As in Hines and Rice (1994) and Gumpert, Hines, and Schnitzer (2016), firmscan reallocate an amount Ψi of their actual income stemming from their salesmade in country i to the tax haven. By shifting profit, the firm incurs a realloca-tion cost that becomes increasingly expensive as the amount shifted increasesrelative to the amount earned in country i (Huizinga and Laeven, 2008 also usea similar approach). These costs are incurred in the country from which the

income is shifted and are assumed to be (a1/γi/2
)

(Ψ2
i /ρi).8 The parameter

a ∈ (0,∞) captures how much the cost of income reallocation increases withthe amount reallocated. In contrast to Hines and Rice (1994) and Gumpert,Hines, and Schnitzer (2016), we assume that this cost depends on a parameter
γi ∈ (1,∞) which decreases with the degree of transparency of a country i’stax environment. Empirically, this degree depends on exchange of informa-tion between the U.S. and each host country (OECD, 2001). The reported profitin country i, πi can be written as:

πi = ρi −Ψi −
a1/γi

2
Ψ2
i

ρi
. (3.1)

As in Gumpert, Hines, and Schnitzer (2016), and assuming that the firm has atax haven affiliate, we derive the optimal amount of income, Ψ∗i , to be reallo-cated.
Ψ∗i = 1

a1/γi
tiρi , (3.2)

with ti = Ti
(1−Ti) . Proof: See Appendix D.

3.2.2 . Profits and sales of foreign affiliates
We now turn to the formal definition of the normal pre-tax profit, ρi. As-sume that households love variety and that firms generally engage inmonopo-listic competition. As in Head andMayer (2004), we derive the expected profitsof a foreign affiliate in each location.9 Each monopolistic firm faces a demand

curve qij = σ−1
σ

(ciτij)−σ
Gj

Ej with constant elasticity σ where ci is the marginal
cost in country i, τij , the iceberg trade costs between the pair of countries i
and j, and Gj the price index. The level of normal profit is ρi = c1−σ

i

σ
Mi where

Mi = ∑
j τ

1−σ
ij

Ej
Gj

is the market access of country i. The market access can be
8Our illustrative framework does not consider fixed costs due to profit shifting (Bilicka, 2019,Davies, Martin, Parenti, and Toubal, 2018 and Reynolds and Wier, 2016).9Since themodel determines the aggregate foreign sales ratio and not its distribution acrossfirms, our illustrative framework does account for firm-specific mark-up (for a model of cor-porate tax avoidance with firm specific markup, see Martin, Parenti, and Toubal, 2020).
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decomposed into the country real GDP, Md
i = Ei

Gi
(assuming τii = 1), and the

foreign market access, M f
i = ∑

j τ
1−σ
ij

Ej
Gj
for i 6= j. The expression of normal

profit suggests that firms face a trade-off between low production costs andhigh market potential.
Given equation (3.2) and assuming a tax rate equal to zero in the tax haven,the reported profit of the tax haven affiliate (indexed th) can be written as10

Πth
i = ρi + Sj − Fi , (3.3)

with Sj = ∑
j

1
a1/γj

c1−σ
j Mj

σ
tj .The first term on the right-hand side of equation (3.3) is the normal profitof the firm earned in the tax haven. The second term, Sj , is the amount ofprofit shifted to the tax haven. It depends positively on the corporate tax ratesin non-tax havens, but decreases the more transparent the country is, in par-ticular regarding the exchange of tax information with the U.S.

The reported profit of a foreign affiliate that is not located in a tax haven isgiven by
Πnth
i = ρi

(
1− ti

a1/γi

(
1 + ti

2

))
− Fi . (3.4)

The reported profit is decreasing with the tax rate and the degree of trans-parency of the non-tax haven country. Interestingly, equation (3.4) shows thatthe reported profit is lower than the normal profit that the firm would havedeclared without corporate taxation.
Given Equations (3.3) and (3.4), and recalling that profits are given by salesdiscounted by the relative markup, we can compute the foreign sales ratiosin tax havens and in non-tax haven countries. The difference between theseratios allows us to determine the value of sales that is shifted to tax havens.

FSnthi = M f
i

(M f
i +Md

i )
, (3.5)

FSthi = c1−σ
i M f

i + Sj

c1−σ
i (M f

i +Md
i ) + Sj

. (3.6)
Proposition 1. Assuming sales shifting to tax havens, the foreign sales ratioof tax havens is larger than the foreign sales ratio of non-tax havens all elsebeing equals.
It is straightforward to show that FSthi > FSnthi . This inequality holds be-causeMi is positive and always larger thanM f

i . We can moreover show thatthe market access effect on the foreign sales ratio decreases with the amountof profit shifted to tax havens.
Proposition 2. Assuming positive profit shifting through sales shifting im-plies that foreign market access has a weaker impact on the foreign sales ratioin tax havens than in non-tax havens.

10For ease of exposition, wedrop the index th and nth from themarket access andproductioncost variables.
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Proof. Let ξnth = ∂FSnth
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3.3 . Econometric Analysis

According to the theoretical predictions, the market access and the tax en-vironment have different effects on the foreign sales ratio in tax havens andin other countries. We conduct an empirical analysis that allows us to identifythe average effects of taxes andmarket access on the foreign sales ratio withineach group of countries. We also propose a methodology to quantify the con-tribution of sales shifting to the amount of profits shifted byU.S.multinationalsto tax haven countries.
3.3.1 . The determinants of sales shifting

We followPapke andWooldridge, 1996 and estimate a fractional logitmodelto account for the bounded nature of our fractional dependent variable as86% of the observations of foreign sales ratio fall between zero and one (ex-cluded).11 This is an improved methodological approach given the fractionaldependent variable. We also report in the baseline table the results of theOLS regressions for comparison. The fractional logit model assumes that theexpected value of the foreign sales ratio FSikt, conditional on a vector of time-variant country specific variable Xit, the tax haven dummy variable, Haveniand the sector-specific shocks that vary over time, νkt is given by
E (FSikt|Haveni, Xit, νkt) = G (αHaveni +Xitβ + νkt) . (3.7)

where G (αHaveni +Xitβ + νkt) = exp(αHaveni+Xitβ+νkt)
[1+exp(αHaveni+Xitβ+νkt)]

is the cumulative
distribution function of the logistic distribution. Xit includes the logarithms ofthe foreign and domestic market access, the statutory tax rate, the tax treatiesbetween the host countries and the U.S. and the number of signed DoubleTax conventions (DTCs). The use of sector-time fixed effects accounts for abroad set of unobserved attributes of the activities at the sector level thatmight also account for the share of foreign sales. Sectors may for instancediffer in the average costs of income reallocation a, reflecting differences in

11As mentioned by Papke and Wooldridge, 1996; Papke and Wooldridge, 2008 the fractionallogit model is well suited to examine our question for three reasons. First, it accounts for theboundedness of the dependent variables. Second, it predicts response values within the unitinterval. Third, it captures the nonlinearity of the data, thereby yielding a higher fit comparedto linear models.
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the importance of intangible assets and other business features that facilitatesales shifting (Gumpert, Hines, and Schnitzer, 2016).Throughout our empirical investigation, we display the marginal effectsevaluated at the mean values of the explanatory variables. Standard errorsare clustered at the country level.12
3.3.2 . Sales and profits shifting to tax havens

Wequantify the contribution of sales shifting to the amount of foreign prof-its shifted by U.S. multinationals. To quantify the amount of excessive profits,we rely on the observation that pre-tax profits reported by a firm representthe sum of normal profits and shifted profits. The firms generate income fromthe sales of goods and services and by using inputs. Thus, measures of mar-ket access and of capital and labor inputs (fixed tangible assets and number ofemployees) are included in the empirical analysis, to predict the counterfactualnormal level of profit. Shifted income is determined by the tax environmentand the ability to shift sales in tax havens. Our methodology borrows featuresfrom both Clausing (2016) and Torslov, Wier, and Zucman (2022). From Torslov,Wier, and Zucman (2022), we account for tax havens andmore generally for thetax environment of the host countries. From Clausing (2016), we regress thepre-tax profits on observable and unobservable characteristics to determinethe profit (semi-)elasticities to the tax environment variables. Importantly, weadd the possibility for firms to use sales platforms to shift profits to tax havens.To do so, we consider the interaction between the foreign sales ratio and thetax haven dummy variable, FSikt × Haveni. Contrary to many studies be-fore, we use data disaggregated at the sectoral level. This allows us to add
sector×year fixed effects. This implies that we compare similar sectors and ac-count for any common sector-level shock. This constitutes another innovationcompared with Clausing (2016) and Torslov, Wier, and Zucman (2022), as theydo not consider sectoral heterogeneity. The empirical strategy involves esti-mating the effects of tax havens and the foreign sales ratio on profits for eachsector k of country i conditional on other factors that have proved to be im-portant determinants in the literature (see Hines and Rice, 1994; Huizinga andLaeven, 2008; Clausing, 2016; Dowd, Landefeld, and Moore, 2017; or Torslov,Wier, and Zucman, 2022). We propose estimating the following equation:

Πikt = α0 + α1FMAit + α2FSikt + α3Haveni + α4 (FSikt ×Haveni)
+ α5Taxit + Treatiesitα +Xiktγ + α8DMAit + νkt + ξikt , (3.8)

with Πikt the logarithm of the pre-tax profits.13 We provide alternative estima-tors besides the standard OLS log-linear specification which uses positive prof-its only. We use a generalized linear model with gamma distribution (Gamma
12In unreported regressions, we also show that our results are not sensitive to the choice ofthe levels of clustering regarding standard errors. The results are available upon request.13As seen from the illustrative framework in Equation (3.4), the reported operating pre-tax profits may not be used as a benchmark without applying a correction coefficient C =(

1− ti
a1/γi

(
1 + ti

2
)). C can be calibrated by using different assumptions regarding the distri-

bution of the shifting cost parameter a1/γi or by using a proxy for this cost. In unreportedregressions, we show the main results remain using different alternative calibrations for thebenchmark profits.
120



GLM) as an alternative estimator to account for zero profits. The Gamma GLMestimator does not allow for negative values of profits. We use a modifiedcubic-root transformation (CubeR) of the profit series that allows us to accountfor zeros and negative profits (Cox, 2011). The control variables are defined asbefore. Xikt is a vector of sector- and country-specific controls that vary overtime and γ a vector of coefficients. It includes total employment and the to-tal productive assets of foreign affiliates. These variables allow us to scale thesize of the activity.14 νkt is a set of sector × year fixed effects and ξikt is thedisturbance term.
The coefficient of interest, which will allow us to compute the counterfac-tual profits, is α4. We use our data and the estimated coefficients of Equation3.8 to predict the amount of profits that would have been observed in the ab-sence of sales shifting to tax havens. We therefore set the interaction term tozero and allow the tax havens to have excessive profits that are not explainedby the foreign sales ratio. Notice that α4 is likely to remain unaffected by thecorrection of the benchmark profit. Indeed, we are interested in the differen-tiated impact of foreign sales on profits in tax havens and in other countries.As long as the coefficient of correction is not correlated with the foreign salesratio in non-tax havens, our profit shifting estimates will not be affected by thecorrection.
One concern may be a potential selection bias that would affect the mea-surement of α4. The interaction coefficient could be over-estimated if themostproductive firms locate their sales platforms in tax havens to shift their profits.Our identification strategy uses within-industry variations across countries tocompare the profitability of the average firm in similar industries across differ-ent countries. The estimation equation includes the interaction term and thedirect tax haven effect. Contrary to standard profit equations, we use the in-teraction coefficient to capture the excess profits of firms that are due to largerforeign sales ratios in tax havens. The tax haven dummy variable captures theexcess profitability of firms in tax havens that may be due to selection, condi-tional on other important factors.
Another concern relates to the endogeneity of the foreign sales ratio. Thekey variable is constructed by interacting the exogenous tax haven dummyvariable and the endogenous foreign sales ratio, and the interacted termsare endogenous in the regression in the profit equation. Two recent papers,Bun and Harrison (2019) and Nizalova and Murtazashvili, 2016 provide analyti-cal proofs that the interaction of an endogenous variable (foreign sales ratio)with an exogenous one (tax haven dummy) can be interpreted as being ex-ogenous. As shown by Angrist and Krueger (1999), the interaction terms canbe interpreted as exogenous, once themain effect of the endogenous variableis directly controlled for as in our case. The identifying assumption is that theendogenous variable and the outcome variable are jointly independent of theexogenous variable.

14The plant, property, and equipment assets of the affiliates are less likely to be distortedby the tax-planning strategies of an MNE (Schwarz, 2009).
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Table 3.4.1: Foreign Sales Ratio - GLM and OLS estimates
Dep. Variable Foreign To Total Sales Ratio

(1) (2) (3) (4) (5) (6) (7) (8)
ln(Foreign Market Acc.) 0.056 0.055 0.049 0.033 0.039 -0.021 0.040 -0.031(0.010) (0.009) (0.013) (0.013) (0.009) (0.034) (0.010) (0.034)Tax rate -0.570 -0.490 -0.277 0.039 -1.089 0.029 -1.035(0.233) (0.211) (0.194) (0.178) (0.270) (0.174) (0.289)Tax Haven 0.126(0.047)Treaty of info. exchange -0.065 -0.038 -0.044 -0.143 -0.038 -0.126(0.030) (0.029) (0.031) (0.112) (0.031) (0.123)Double tax. agreement -0.024 -0.015 0.025 0.004 0.017 0.023(0.044) (0.034) (0.031) (0.063) (0.030) (0.072)#DTC / 100 0.110 0.143 0.117 0.421 0.125 0.468(0.095) (0.079) (0.059) (0.200) (0.060) (0.233)ln(GDP) 0.007 0.023 0.007 0.014 -0.008 0.036 -0.008 0.032(0.008) (0.009) (0.013) (0.012) (0.011) (0.024) (0.011) (0.027)
Estimator GLM GLM GLM GLM GLM GLM OLS OLSSector × Year FE Yes Yes Yes Yes Yes Yes Yes YesSample Full Full Full Full Non tax Tax Non tax Taxhaven haven haven haven
Observations 5,905 5,905 5,905 5,905 4,955 950 4,955 950R2 0.229 0.251 0.272 0.290 0.323 0.487 0.300 0.487Countries 56 56 56 56 46 10 46 10Sectors 11 11 11 11 11 11 11 11
The dependent variable, FSikt, is the foreign to total sales ratio in sector k of country i in year
t. Panel data (yearly) 1999–2013. GLM estimates in columns 1 to 6, OLS estimates in columns7 and 8. Robust standard errors adjusted for clustering by country. Marginal effects at thesample mean are displayed.

3.4 . Results

We start by reporting the results regarding the drivers of the foreign salesratio and quantify thereafter the contribution of sales shifting to profit shifting.
3.4.1 . Baseline results

Columns (1) to (6) of Table 3.4.1 show the results of fractional logit regres-sions. We report the marginal effects that are evaluated at sample means.Columns (7) and (8) report the results of the linear regressions. We show thatour major findings remain when using the OLS approach. The estimated coef-ficients are of the same order of magnitude. This is due to the fact that a largefraction of the data on foreign sales ratios lies between 0 and 1. All specifica-tions include a full set of sector-year specific effects to control for unobservedcharacteristics. The effects are therefore identified within sector and year andacross countries.The results in column (1) show that the host country’s foreign market ac-cess has a strong effect on the foreign sales ratio of U.S. multinationals’ for-eign affiliates. This result is in line with Hanson, Mataloni, and Slaughter (2001)and Tintelnot (2017), who show that U.S. multinational companies set up for-eign affiliates to sell to nearby countries and beyond. The host country size asmeasured by GDP does not significantly affect the foreign sales ratio.Column (2) includes the level of corporate taxes as an additional variable.
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The foreign sales ratio is significantly smaller in countries with high corporatetaxes. This result suggests that U.S. multinational corporations reduce theamount of sales that are registered in countries with higher corporate taxes.In particular, increasing the tax rate by 1 percent decreases the foreign to to-tal sales ratio by about 0.57 percentage point on average. The marginal effectis significant at the 95% confidence level. The introduction of the corporatetax rate variable increases the marginal effects of the GDP variable which be-comes significant at the 99% confidence level. This suggests that U.S. firms se-lect larger host country markets to operate their foreign sales activities whencorporate tax rates are higher.In column (3), the marginal effect of the corporate tax rate variable issmaller when we include the variables that control for the information ontax agreements between the affiliate’s country and the U.S. In line with thepredictions of the model, we find that the exchange of information betweenthe host country and the U.S. reduces the foreign sales ratio of U.S. foreignaffiliates. As expected, the estimated effect of double taxation agreementson the foreign sales ratio is small and non significantly different from 0 atthe conventional levels.15 The number of double taxation agreements, whichcontrols for the opportunities of treaty shopping is positive but impreciselyestimated. The negative effect of corporate taxes and of the exchange ofinformation on the foreign sales ratio is much less important when we controlfor the tax haven dummy variable in column (4). The marginal effect of the taxhaven dummy variable is positive and significant at the 99% confidence level.As tax havens often provide optimization mechanisms other than low taxrates, such as confidentiality with respect to the tax authorities, this suggeststhat the results in column (3) are biased because the tax haven status was notcontrolled for. The correlation between the tax haven and the double taxationtreaty dummy variables is about -0.11, and the correlation between the taxhaven and the treaty of information exchange dummy variables is around-0.05. As mentioned above, half of the tax havens in our estimation samplehad not signed or enforced a TIEA with the U.S. at the end of our estimationperiod in 2013.16 The effect of the tax treaty network is larger and becomes sig-nificant at the 95% confidence level suggesting that the opportunity of treatyshopping becomes important given the tax haven status of some countriesin our sample. In line with the predictions of our model, column (4) showsthat the foreign sales ratio of U.S. foreign affiliates is strongly influenced bythe host country’s tax environment.17 The detailed characterization of thehost country’s tax environment reduces the importance of the foreign marketaccess variable. The marginal effect of the foreign market access variable isprecisely estimated but falls in magnitude.In columns (5) and (6), we estimate the specification in both samples of non-tax havens and tax havens to test Proposition 2. As predicted by our theoretical
15This last finding supports the results of Blonigen and Davies, 2004 who find no robustimpacts of double taxation agreements on Foreign Direct Investments.16Bermuda, the Bahamas, Panama, and the British Virgin Islands are the tax havens that hadalready enforced the exchange of tax information with the U.S. during the period analyzed.17An investigation of the type of transactions that are concerned by sales shifting revealsexcess foreign sales ratios stemming from both sales of goods and services (see Appendix E).
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framework, foreign market access is a strong predictor of the foreign salesratio in non-tax havens, while it has no influence in tax havens. In line withour model, these results suggest that large amounts of profits are shifted totax havens through sales shifting. There are several other major differencesbetween the determinants of the foreign sales ratios in both samples. The levelof corporate tax rates does not significantly affect the ratio of foreign sales innon-tax havens, while its effect is strong and negative in tax havens. One canargue that the statutory tax rates are meaningless in the sample of tax haven.In Appendix E, we show that our results remain by substituting the statutorytax rates for the average effective tax rates.18Wealso find that the number of DTCprove to be important in both samples.The effect is yet stronger in tax havens. These findings are in line with theresults of Hong, 2018 and ‘t Riet and Lejour, 2018 who show the use of treatyshopping by multinational firms.Anecdotal evidence suggests that the tax avoidance strategies of U.S.multi-national companies depend on the location of tax havens. Our sample in-cludes ten tax havens that differ markedly in terms of their economic weightand populations, as noted by Hines and Rice (1994), but also in terms of theirdegree of transparency. We classify these tax havens into two groups, namelythe small havens—Barbados, Bermuda, the British Virgin Islands, and Panama— and the large havens —Hong Kong, Ireland, Luxembourg, Netherlands, Sin-gapore, and Switzerland. As in Hines and Rice (1994), this dichotomization ispartially based on the tax havens’ population levels. We also take into accounttheir geography and technological factors. Regarding technology, in our sam-ple, U.S. foreign affiliates in the large tax havens employ about 36 times morepeople than those in the small havens, and use about 9 timesmore productiveequipment.To ease comparisons across specifications, the results reported in column(1) of Table 3.4.2 reproduce the estimates in column (4) of Table 3.4.1 above.In columns (2) and (3), we split the sample into broadly defined industries andstudy the effects of foreign market access and the tax environment on themanufacturing and service industries.19 In these columns, we do not distin-guish between large and small tax havens. Compared to the aggregate analy-sis, considering industries separately highlights the specific effects of foreignmarket access and the tax environment on the foreign sales ratio of U.S. for-eign affiliates in different industries. Foreign market access has a positive andsignificant impact on the foreign sales ratio in the manufacturing industries.The significant positive effect of the tax haven dummy in the service sampleshows however that the tax environment is an important consideration in thiscontext. Overall, this industry-specific analysis suggests that the tax haven ef-fects described above are driven by the service sector, while foreign marketaccess remains a strong determinant of manufacturing activities.In columns (4) to (6), we use a finer decomposition of the tax haven dummy
18The average tax rate is the percentage of a firm’s overall taxable income that is paid intaxes. It is therefore endogenous to the foreign sales ratio as sales shifting increases incomein tax havens.19Table E2 in the Appendix reports the estimated marginal effects of the tax haven dummyvariable sector by sector using a finer decomposition of sectors.
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Table 3.4.2: Foreign Sales Ratio in Large or Small TaxHavens - (GLM–Aggregateand Sector Results)
Dep. Variable Foreign To Total Sales Ratio

(1) (2) (3) (4) (5) (6)
ln(Foreign Market Acc.) 0.033 0.043 0.012 0.024 0.028 0.014(0.013) (0.018) (0.014) (0.012) (0.016) (0.013)Tax rate -0.277 -0.328 -0.128 -0.343 -0.478 -0.117(0.194) (0.276) (0.182) (0.179) (0.249) (0.187)Tax Haven 0.126 0.048 0.236(0.047) (0.067) (0.034)Large havens 0.159 0.104 0.228(0.043) (0.057) (0.032)Caribbean havens -0.057 -0.434 0.276(0.056) (0.109) (0.077)Treaty of info. exchange -0.038 -0.064 0.004 -0.010 -0.015 -0.004(0.029) (0.041) (0.024) (0.030) (0.039) (0.024)Double tax. agreement -0.015 -0.024 0.009 -0.010 -0.015 0.007(0.034) (0.048) (0.033) (0.031) (0.040) (0.032)#DTC / 100 0.143 0.177 0.069 0.159 0.203 0.066(0.079) (0.116) (0.060) (0.065) (0.093) (0.059)ln(GDP) 0.014 0.022 -0.011 0.002 0.003 -0.007(0.012) (0.016) (0.011) (0.013) (0.017) (0.012)
Sector × Year FE Yes Yes Yes Yes Yes YesSample Full Manuf. Services Full Manuf. ServicesCountries 56 56 55 56 56 55Sectors 11 8 3 11 8 3
Observations 5,905 4,064 1,841 5,905 4,064 1,841R2 0.290 0.278 0.482 0.312 0.324 0.481

The dependent variable, FSikt, is the foreign to total sales ratio in sector k of country iin year t. Panel data (yearly) 1999–2013. GLM estimates with robust standard errors ad-justed for clustering at the country level. Standard errors are displayed in parenthesesMarginal effects at the sample mean are displayed. Manufacturing: (1) Mining, (2) Food,(3) Chemicals, (4) Primary and Fabricated Metals, (5) Machinery & Equipment, (6) Com-puter and Electronic products, (7) Electrical Equipment, Appliances, and Components,(8) Transportation Equipment. Services: (9) Wholesale trade, (10) Information, (11) Pro-fessional, Scientific, and Technical Services. Large havens: Hong Kong, Ireland, Luxem-bourg, Netherlands, Singapore, and Switzerland. Small havens: Barbados, Bermuda,Panama, and the British Virgin Islands.
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variable by distinguishing between large and small tax havens. The results us-ing the full sample in column (4) suggest that the effect of tax havens describedabove is mostly driven by the group of large tax havens. In columns (5) and (6),we examine whether the determinants of the foreign sales ratios differ be-tween industries across large and small tax havens. Interestingly, the marketaccess variable has a smaller impact on the foreign sales ratio oncewe accountfor a finer decomposition of the effects of tax havens. In the manufacturingsector, the foreign sales ratio is larger in large havens, while it is lower in thesmall havens. Both groups of tax havens attract U.S. foreign sales platformsin the service industries. This finding supports previous results about the het-erogeneity in the use of tax havens (Desai, Foley, and Hines, 2006 and Garcia-Bernardo, Fichtner, Takes, and Heemskerk, 2017). Small tax havens, which arecloser to the U.S., drive the profit-shifting strategies of U.S. firms in the serviceindustry, while the larger and relatively more distant tax havens help to shiftprofits in both sectors.
3.4.2 . Quantification of sales and profit shifting

Table 3.4.3 reports the results of the profits equation which is estimatedusing OLS and alternative estimators that take into account zero and negativeprofits.
We find a positive and statistically significant impact of the interaction coef-ficients on profits irrespective of the estimator used. These coefficients allowus to quantify the contribution of sales shifting to the amount of foreign prof-its shifted by U.S. multinationals. Table 3.4.4 reports the estimated amountsof profits shifted by the means of sales shifting in 2013. The estimated profitscorrespond to the overall sum of profits across tax havens i and sectors k.
The profit shifted through sales shifting in 2013 is estimated to be between$66bn and $85bn. Our lowest estimate shows that it corresponds to 68% ofall the profits in tax havens and to 24% of all U.S. affiliates’ profits.
In Figure 3.4.1, we report the shares of profits across tax havens that areexplained by sales shifting. Sales shifting is the main driver of profit in smalltax havens: 88% in Bermuda, 85% in Barbados or to 74% in British CaribbeanIslands. Sales shifting also explains a large share of the profits observed inlarge tax havens. In particular, 72% of Ireland’s profits or 71% of Luxembourg’sprofits are explained by sales shifting.
In the Online Appendix, we propose two robustness exercises regardingthe specification of the profit equation. In Table E5 we substitute the statutorytax rate by the average tax rate which is measured as the ratio of taxes paidto profits in the country of location of the U.S. foreign affiliate. In the baselinespecification, we use the statutory tax rate as it is exogenous and widely usedin the literature. However, it may not capture the true tax cost of reportingincome in a jurisdiction as firms may benefits from special tax rules or nego-tiated tax rates and shift profits to low-tax jurisdictions. It is also important tonote that we can only observe taxes paid and profits aggregated at the sectorlevel. In particular it means that the average tax rate measuremay suffer froma composition bias. In Table E6, we test a non-linear specification of the profitequation by adding squared tax rates to the equation. This allows to differen-
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Table 3.4.3: Profit Equation
(1) (2) (3)OLS Gamma CubeR

Dep. Variable ln(Profit) Profit ≥ 0 All Profits
ln(Foreign Market Acc.) -0.024 0.046 -0.016(0.041) (0.053) (0.113)FS × haven 1.708 2.485 4.706(0.501) (0.550) (1.523)Tax Haven -0.036 -0.952 0.030(0.256) (0.324) (0.561)Foreign sales ratio 0.240 0.325 -0.348(0.163) (0.231) (0.591)Tax rate 0.061 -1.171 -0.769(0.889) (1.569) (2.084)Treaty of info. exchange 0.100 -0.154 0.130(0.115) (0.137) (0.291)Double tax. agreement 0.075 0.157 0.153(0.097) (0.113) (0.293)#DTC / 100 0.267 -0.205 -0.129(0.205) (0.312) (0.749)ln(GDP) -0.007 -0.024 -0.058(0.050) (0.086) (0.133)ln(1+ Employment) 0.392 0.199 1.241(0.072) (0.087) (0.178)ln(1 + Productive Assets) 0.574 0.638 0.545(0.043) (0.055) (0.109)
Sector × Year FE Yes Yes YesSample Full Full FullCountries 56 56 56Sectors 11 11 11
Observations 4,691 5,284 5,905R2 0.787 0.667 0.488

Robust standard errors adjusted for clustering at the country levelin parentheses.

Table 3.4.4: Contribution of sales shifting to profit shifting in tax havens.
Estimation Method OLS Gamma CubeRSample (Year 2013) Profit > 0 Profit ≥ 0 All Profits

Profit Shifted (in billion $) 66.2 84.9 82.2% of haven profits ($98,081bn) 68% 87% 84%% of total profits ($273,360bn) 24% 31% 30%
This table shows the estimated profits shifted using sales shifting with 3 differ-ent estimations methods for the year 2013.
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Figure 3.4.1: Share of profits explained by sales shifting.
Note: OLS estimates.

tiate the impact of taxes when taxes are high or low (see for instance Dowd,Landefeld, and Moore, 2017 or Fuest, Hugger, and Neumeier, 2021). In bothexercises, we find a large contribution of sales shifting to the amount of profitshifted to tax havens.

3.5 . Conclusion and Discussion

In this paper, we document the extent of sales shifting and we propose aquantification of its contribution to the overall profits shifted to tax havens. Weshed light on the concentration of U.S. foreign sales revenue from goods andservices in tax havens, and highlight their relative specialization for servicesor manufacturing activities. Our empirical exercise is rationalized by a sim-ple model of the location of affiliates that includes profit-shifting incentives.The econometric analysis confirms that the tax environment has a predomi-nant impact on the distribution of U.S. foreign sales ratios. Market access, thefactor conventionally considered as the most important in this context, is lessimportant for tax havens.
We quantify the amount of profit shifted using sales shifting. Our estimateis that $66bn to $85bn of profits were shifted using sales shifting in 2013, asubstantial proportion of the total amount shifted by U.S. firms. Our resultssupport the evidence that a large share of profit shifting to tax haven coun-tries occurs through sales shifting. This result supports the previous evidencethat tax avoidance affects trade patterns and alters the design of global valuechains at the firm level. In our view, the use of complex strategies to shift salesto tax haven is one of the reasons why estimates of profit shifting vary from
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large when usingmacro-level datasets at the country level to small when usingmostly bilateral micro-level information.Our results have several policy implications. They suggest that any interna-tional tax reform that aims at givingmore taxing rights to destination countriesshould be implemented with care for at least two reasons. Firstly, availabledatasets and in particular the recent country-by-country reportings promotedby the OECD record sales by jurisdiction, not final destination. As a conse-quence, such data do not help to assess the final destination of a sale; as wehave shown,MNEs largelymanipulate the locationswhere sales are registered.This calls for a redefinition and harmonization of the CbC-R guidelines tomakethem more effective and useful (see for instance Fuest, Parenti, and Toubal,2019 and Delpeuch, Laffitte, Parenti, Paris, Souillard, and Toubal, 2019). Us-ing such data without corrections would lead to a wrongful assessment of theworld distribution of final consumption across countries. Secondly, by show-ing that the locations of sales are manipulated by U.S. MNEs, our results sug-gest that the sales apportionment factor in any tax system (formulary appor-tionment or residual profit split for instance) may be manipulated. Many re-cent propositions of reforms of the international tax system recommend giv-ing taxing rights to destination countries. Under formulary apportionment forinstance, the total profits of a multinational are apportioned to its differentcountries of activity according to a formula based on factors. These are easyto measure and supposed to be hard to manipulate. Generally, the formulacontains three equally weighted factors: capital, wages, and sales.20 The fac-tors that enter the apportionment formula are therefore crucial to limit firms’aggressive tax planning. Avi-Yonah, Clausing, and Durst (2009) and Zucman(2014) propose using sales as a single factor to allocate profits. They argue thatsales are less subject tomanipulation if it excludes intra-firm transactions. Thelegal analysis of Fleming, Peroni, and Shay (2014) yet underlines that sales ma-nipulation is still possible under destination-based taxation by the mean ofthird-party distributors. Beer, Mooij, Hebous, Keen, and Liu (2020) who stud-ies residual profit allocation also recognizes this possibility. We do not arguethat sales-based policies should be discarded for the future of internationaltaxation, but that the law should include targeted anti-abuse dispositions toavoid sales shifting. In particular, efficient look-through rules may help to limittax avoidance in such a system (Avi-Yonah and Clausing, 2019). However, theiradministrative cost may be very high (see Fleming, Peroni, and Shay, 2014).

20In the case of the CCCTB, the tax bill of firm f in country i would be calculated as follows:
TaxBillfi = tfi ×π
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with ti the tax rate in country i,Kf , the level

of capital, Lf , the number of employees, and Sf , the firm’s total sales. SubscriptW refers tothe worldwide value of the variable for firm f .
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Appendix

3.A . Sales shifting in anecdotal evidences: case studies

To illustrate the novelty of our contributions, we sum up in this sectionsome cases that our framework captures contrary to previous studies. In ad-dition of these less documented methods, it is worth noting that sales shiftingalso encompass traditional profit shifting methods based on the real (as op-posed to the financial) activity of the firm: transfer mispricing of goods andservices, location of intangibles in tax havens, etc.
3.A.1 . Apple

The case of Apple is a good example of how an actual foreign sales platformworks. The declarations of Apple’s representative to the Permanent Subcom-mittee on Investigations of the U.S. Senate reveal how Apple Inc. organizes itsactivities to register 64% of its profits in Ireland despite having only 3% of itsemployees there and 1% of its consumers (in 2011). According to the represen-tative’s declarations, this scheme allowed the firm to avoid $12.5bn of taxes in2011 and 2012.Figure 3.A.1 shows a simplified version of the structure used by Apple in Ire-land. Apple Operations International (AOI) is owned (100%) by Apple Inc. andis the ultimate owner of most of the offshore affiliates of Apple. It has no em-ployees. Despite being incorporated in Ireland, it has no tax residence. Appleuses loopholes in the Irish and U.S. tax laws that lead to both countries con-sidering Apple resident in the other.21 Because of the different definitions ofresidency, AOI is a stateless entity (Kleinbard, 2011). AOI owns Apple OperationsEurope (AOE) that owns Apple Sales International (ASI). While the first two en-tities are holding companies, ASI is the affiliate that acts as a sales platform.Just like AOI, it has no tax residency. ASI and AOE have a cost-sharing agree-ment with Apple Inc. According to the Senate report, Apple applies two mainstrategies to shift its profits to Ireland. The first is the cost-sharing agreementbetween ASI and Apple Inc. This agreement, according to which Apple Inc. andASI share the development of Apple products, helps to locate a large share ofApple’s intangible assets in Ireland. The Senate report insists on the fact thatthis agreement is not economically justified and is only motivated by aggres-sive tax optimization. Most importantly, ASI acts as a foreign sales platform byconcentrating the worldwide sales of the whole group.The structure chosen by Apple is at the heart of its profit shifting strategy.ASI, the foreign sales platform, engages in contract manufacturing. In practice,it contracts with a manufacturing affiliate in China to outsource production.The goods are produced by the manufacturing affiliate but are always ownedby ASI. In terms of trade statistics, these transactions are registered as an im-port of services by ASI. When a customer buys an Apple product in a store
21Irish tax residency is based on where management and control is performed. For ASI thisis the U.S. On the contrary, residency in U.S. tax law is the place of incorporation, in this case,Ireland.
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Figure 3.A.1: Simplified structure of Apple in Ireland
or over the internet, the product is directly sent from China to the customer.Thus, although the owner of these products is ASI in Ireland, the goods gen-erally never cross the Irish border. However, the financial transaction occursbetween the owner of the goods and the final customer, in this case, betweenthe retailer and Ireland. Note the discrepancy between the physical transac-tion and the financial transaction. Usually, it is almost impossible to identifythe two types of transactions. However the BEA data allow us to do this for cer-tain transactions. In terms of trade statistics, customs will register an export ofgoods from China to the retailer’s country, while the balance of payments willregister an export from Ireland to the retailer’s country.22 Finally, the revenuesfrom the sales are sent through dividends to the upper-tier subsidiaries AOEand AOI.To avoid this transfer of revenue to tax havens, the U.S. enacted a law (theSubpart F rules) in 1962 to ensure that passive income (income that resultsfrom a passive activity e.g. dividends, interest, royalties, etc.) is always taxed.The objective of this law is to prevent income being relocated and conservedin tax havens to avoid paying taxes. Passive income is a common componentof firms’ tax avoidance strategies. The transactions between the retail affiliateand ASI and the transactions between ASI and the upper-tier affiliates shouldhave been taxed under Subpart F. The first transaction is a Foreign Base Com-pany Sale (FBCS, sales of products that have been produced by an affiliate inan other country) and in the second corresponds to Foreign Personal HoldingCompany income (FPHC, which includes dividends, interest, rents and royal-ties).However, the check-the-box regulations enacted in 1997 can be used to cir-cumvent the Subpart F rules. These regulations allow Apple to make the IRS

22The customs register trade based on the crossing of national borders while the balance ofpayments measures trade based on change of ownership.
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disregard the lower-tier affiliates (AOE, ASI and the distribution and retail af-filiates) for tax purposes. The three entities in dashed boxes in the figure arethus considered a single firm by the IRS. Because the IRS does not look at whathappens within a firm, it cannot tax the transactions of passive income.
This tax avoidance scheme may be one of the most tax-saving scheme ex-isting. It helped Apple to save around $9 billions in taxes in according to Ap-ple’s officials declarations. However, it is most likely that this scheme cannotbe identified in micro studies using a bilateral identification of transfer pricing.

3.A.2 . Caterpillar
According to Levin (2014), Caterpillar’s Swiss affiliate, called Caterpillar SARL(CSARL), plays a major role in the strategy of tax avoidance of the companysince it reports more than 85% of non-US profits of the firm whereas no man-ufacturing facility is present in Switzerland and only 400 employees (among118500) are working there. In 1999, Caterpillar negotiated a reduced corpo-rate tax rate between 4 and 6 % with the Swiss authorities. To maximize thebenefits from this advantageous tax rate, Caterpillar decided to route (follow-ing the strategy imagined by PwC) all its non-US sales through its Swiss affili-ate’s CSARL. CSARL is designated as the global purchaser of replacement parts:CSARL buy to third-party manufacturers the replacement parts. All sales ofthese replacement parts in the world (except in the US) are then registeredin Switzerland (it does not enter in the Subpart F regulation because replace-ment parts are directly bought to third-party manufacturers). This paper op-eration does not imply that the goods physically transit through Switzerland.The goods are directly shipped from the US to the buyer. On top of this strat-egy, Caterpillar has also lowered its tax bill by enabling cost-sharing and tollingagreements that allow to shift more profits to the Swiss affiliate. This strategyallowed Caterpillar to avoid about $2.4 billions between 2000 and 2012 accord-ing to the report of the US Senate.

3.A.3 . Google
Google uses several loopholes in the international definition of permanentestablishments to shift its taxes to tax havens. We briefly describe here thecase of Google France. Google Ireland Limited is a Google affiliate located inIreland and SARL Google France is Google’s French affiliate. The sales of theGoogle’s "Adwords" service to French firms are recorded in the Irish affiliate.These firms either establish directly a contract with Google Ireland Limited orindirectly through SARL Google France. The Paris Administrative Court recog-nized in 2019 that Google Ireland Limited does not own a French establish-ment in France (and then its profits from French customers cannot be taxedby France). This decision is based on the fact that the service of "sale assis-tance" provided by SARL Google France to Google Ireland Limited does notallow SARL Google France to sign contracts in the name of Google Ireland Lim-ited. More specifically SARL Google France cannot negociate contracts or ac-cept commands to Google Ireland Limited.23

23This service provision is linked to the "Marketing and Services Agreement signed in2002 between Google Inc. and SARL Google France and transferred from Google Inc. to
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By avoiding the stable establishment status on this activity, Google is ableto register its French sales in Ireland and then to shift its tax duty from theFrench authorities to the Irish authorities (that negociated a preferential taxrate with Google in Ireland). As this tax avoidance scheme
3.A.4 . Kering

In the general case of contract manufacturing, an affiliate of a MNE locatedin a tax haven contracts with a manufacturer (either inside or outside of theboundaries of the firm) to produce some goods. This contract takes the formof an import of service from the haven affiliate. The cost of the service cor-responds to the cost of inputs plus an underpriced margin (as in the Applecase). Using these types of contracts allows the tax haven entity to hold theproperty on the goods produced at a price lower than the arm’s length price.The good is then directly sent to the distributors at a cost that limits the mar-gin of the distributor. This way, the tax haven affiliate concentrate most of thesales (in value) of the company. The goods do not necessarily physically transitto the tax haven. They are generally exported directly from the manufacturerto the consumption market. Consequently, there is an important distinctionbetween the foreign sale (financial transaction) and the export (physical trans-action). Our dataset allows us to distinguish between both flows.The case of Kering (Philippin, Malagutti, and Rosenberg (2018)), a Frenchgroup that produces and sell luxury goods, is a variation of this scheme. Here,the goods transit physically to warehouses located in a tax haven. Some goodsare produced in Italy, then transit through LGI, the sales platform located inSwitzerland, and are finally exported to the rest of Europe.
3.A.5 . The tobacco Industry

In a report on the tobacco industry Vermeulen, Dillen, Branston, Nieto Solis,and el Khannoussi, 2020 discuss alleged cases of tax avoidance strategies usedby some tobacco firms. In particular, they point at different strategies that aimat shifting sales from production countries to tax havens. For instance, theydescribe a sales shifting strategy used by British American Tobacco (BAT): "Wefound several examples of profit shifting via intra-firm transactions. One isthe sale - on paper - of all BAT cigarettes produced by BAT Korea Manufactur-ing Ltd. (South Korea) to Rothmans Far East BV in the Netherlands. They areimmediately re-sold to another South-Korean company, BAT Korea Ltd, at amuch higher price. This way, on average each year 98 million in Korean profitsare shifted to the Netherlands.". They also describe a strategy used by PhillipMorris (PM) "The Swiss branch of PMI also uses a ‘cash pooling system’ and a‘tolling system’ with subsidiaries in other countries [...]. Under the tolling sys-tem, Dutch manufacturing company PM Holland BV buys raw materials fromPhilip Morris Brands sarl on paper, while revenue from sold products seemsto be directed to Switzerland immediately. If the price the Dutch entity paysfor these materials to their Swiss counterpart is artificially high, profits in theNetherlands are lowered, resulting in tax avoidance in the Netherlands. The
Google Ireland Limited in 2004. See the decision N.17PA03065 of the Paris AdministrativeCourt accessible here https://www.legifrance.gouv.fr/affichJuriAdmin.do?idTexte=
CETATEXT000038420177
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exact importance of this route needs further investigation." These strategies,despite not being proved as tax avoidance practices, underline the role playedby the shifting of the origin of sales. In particular they highlight the fact thatthe transaction only happen "on paper". Besides, it is important to underlinethat these strategies necessitate the using of contract manufacturing througha tolling system.
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3.B . Data Description

The change in the sectoral definition in 1999 and the inclusion of all (ratherthan just non-bank) foreign affiliates from 2008 onwards led us to define asample from 1999 to 2013 that excludes the foreign affiliates of banks from theempirical analysis. Our estimation sample covers 56 countries including 9 taxhavens, and 11 industries over the period 1999-2013. The list of countries andindustries is reported below.
• Manufacturing: (1) Mining, (2) Food, (3) Chemicals, (4) Primary and Fabri-cated Metals, (5) Machinery & Equipment, (6) Computer and Electronicproducts, (7) Electrical Equipment, Appliance and Components (8) Trans-portation Equipment. Services: (9) Wholesale trade, (10) Information, (11)Professional, Scientific and technical Services.
• Country list (tax havens in bold): Argentina, Australia, Austria, Barbados,Belgium, Bermuda, Brazil, Canada, Chile, China, Colombia, Costa Rica,the Czech Republic, Denmark, the Dominican Republic, Ecuador, Egypt,Finland, France, Germany, Greece, Honduras, Hong Kong, Hungary,India, Indonesia, Ireland, Israel, Italy, Japan, the Republic of Korea, Lux-
embourg, Malaysia, Mexico, the Netherlands, New Zealand, Norway,
Panama, Peru, the Philippines, Poland, Portugal, Russia, Singapore,South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand, Turkey, theUnited Arab Emirates, the United Kingdom, British Islands, Caribbean,Venezuela. British Islands, Caribbean includes the British VirginIslands, the Cayman Islands, Montserrat and the Turks and CaicosIslands.

Wedonot use the information from theUtilities sector in this study. Theutil-ities industry consists of firms operating in “electric power generation, trans-mission and distribution," “natural gas distribution," or “water, sewage andother systems." This industry operates locally and represents 0.03% of the to-tal U.S. export share, accounting for 0.75% of the total number of U.S. foreignaffiliates. We also exclude the Other industries sector since the coverage ofour database in terms of foreign sales ratio is relatively low for this sector. The
Other industries sector includes 3,558 affiliates in 1999 (corresponding to 17% ofthe MOFAs). It accounts for 18% of total assets, 7% of sales, 31% of net income,and 21% of employees. Inside this composite sector, the "Management of non-bank companies and enterprises" including holding companies accounts for alarge share of affiliates (43%), of total assets (74%), and of net income (89%).On the other hand, this sub-sector only accounts for 3% of net property plantsand equipment, 1% of sales, and 1% of employees of theOther industries sector.This should represent 9,240 observations. However, some of the observationsin the dataset are missing either because of insufficient precision in assess-ing the value of the activity or because the data are subject to disclosure. Inthe first case, the BEA indicates that they do not have the exact value of salesand number of employees. This occurs for sales of between −$500,000 and
+$500,000, and for a number of employees below 50. Data subject to disclo-sure are erased. Our sample is reduced to 5,905 observations. It howevercovers 72.5% of the total sales of foreign U.S. MNE affiliates in 2013.
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3.B.1 . Empirical Definition(s) of Tax Havens
There is no commonly accepted definition of what constitutes a tax haven.According to Geoffrey Colin Powell (former economic adviser to Jersey cited in

The Economist, 2002): "What identifies an area as a tax haven is the existence ofa composite tax structure established deliberately to take advantage of, andexploit, a worldwide demand for opportunities to engage in tax avoidance."Chavagneux and Palan (2012) propose a list of criteria that encompass manydefinitions of tax havens: low or zero taxes, reinforced bank secrecy, extendedprofessional secrecy, easy and fast registration procedure for firms, total freemovement of capital, political and economic stability, and a network of bilat-eral agreements with other countries. We add to this definition the centralidea that a tax haven is used as a fictive location for the individuals and firmsthat use it. An important point is that tax havens are not just low-tax and/oropaque countries.TheOECD (OECD, 2000) also outlines some of the features that characterizea tax haven. It is a country with no or only nominal taxes, no effective exchangeof information24 and no substantial activities (meaning that investment andtransactions are mainly driven by tax incentives). Ireland, Luxembourg, Hong-Kong and Singapore do not appear in the OECD’s list of tax havens.In the academic literature, the definition of Hines and Rice, 1994, based theU.S Internal Revenue Service’s (IRS), is close to the OECD’s definition: low taxrate, business and banking secrecy, a good communication network and self-promotion as a tax haven. In this paper we use the list compiled by Dharma-pala andHines, 2009, which fills in the gaps in theOECD’s by including countriesconsidered tax havens by Hines and Rice, 1994. This list corresponds to a de
jure classification and may suffer from a construction bias.A first argument to justify our list is that the countries included appear inmany other lists of tax havens. According to Chavagneux, Palan, and Murphy,2010, our tax havens appear in at least 8 other lists (among eleven): Bermuda(11), Panama (11), Barbados (10), the British Virgin Islands (10), Hong-Kong (9),Singapore (9), Switzerland (9), Ireland (8), Luxembourg (8).We can also justify this list empirically by simply looking at the tax bills of USaffiliates in foreign countries. As noted by Kleinbard (2011), the ability to gen-erate stateless income affects the US tax bill as well as the local tax bill. Thisexplains why Google only paid 2.9% of its 2009 profits in taxes, which is muchlower than the average statutory tax rate that should have applied. In figure3.B.1, we plot the effective tax rate paid by US MNEs in tax havens and non taxhavens and we compare it to the (weighted) statutory tax rate. In countriesthat are not tax havens, the average effective tax rate is almost equal to theweighted statutory tax rate. There is nonetheless a large dispersion aroundthis average. In tax havens, the effective foreign tax rate line is almost flatand substantially lower than the statutory line, suggesting specific legislativearrangements that allow firms to lower their tax bills. The points are less dis-persed and more cluster around the effective tax rate line.

24There is a growing body of evidence in the literature showing that tax agreements areineffective at hindering harmful tax practices, see Bilicka and Fuest, 2014 or Johannesen andZucman, 2014.
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Figure 3.B.1: Statutory and effective tax rate.
3.B.2 . Foreign Market Access computation

Our methodology is based on Head and Mayer (2004) and Head andMayer (2011) approaches. We first calculate the predicted bilateral transportcosts between countries using a bilateral gravity equation. These predic-tions come from a regression analysis of bilateral trade against bilateraldistance (Distanceij), contiguity (Contigij), former colonial status (Colonyij),common language (ComLangijt), regional trade agreements (RTAijt) andexporter×year (µit) and importer×year (µjt) fixed effects for the period1999-2013.25

ln(Tradeijt) = α + β1ln(Distanceij) + β2Contigij + β3Colonyij

+ β4ComLangijt + β5RTAijt

+ µit + µjt + εijt

where εijt is the error term. We compute the ease of access to market j forexporters in i at year t:
φ̂ijt = Distβ̂1

ij × exp(β̂2Contigij + β̂3Colonyij + β̂4ComLangijt + β̂5RTAijt)

The foreign market access variable can be defined as FMAit =∑
j(exp(µ̂jt) × φ̂ijt), which does not include the country’s internal demand.The FMA is high for countries close to large foreign export markets and lowfor remote countries.
25This corresponds to a theoretically-founded gravity equation, with exporter×year (µit)and importer×year (µjt) fixed effects accounting for multilateral resistance terms (Head andMayer, 2011).
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The foreign market access variable is computed using data for all bilateralpairs of countries in the world. The series on bilateral trade were taken fromthe BACI database, constructed by the CEPII (Gaulier and Zignago, 2010) usingthe UN COMTRADE data on trade flows. The gravity variables are from theCEPII gravity database (Head,Mayer, and Ries, 2010) and the common languagedata from Melitz and Toubal (2014).
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3.C . Descriptive statistics

The descriptive statistics of the estimation sample is given in Table 3.C.1below .
Table 3.C.1: Descriptive Statistics

Whole(56 countries, 5,905 obs.)
Mean Std. Dev.

Foreign sales ratio 0.280 0.264Profit 457.9 1,385ln(Foreign Market Acc.) 16.34 1.418Tax rate 0.285 0.0807Tax Haven 0.161 0.367Treaty of info. exchange 0.235 0.424Double tax. agreement 0.698 0.459ln(GDP) 13.08 1.534ln(1+ Employment) 1.724 1.243ln(1 + Productive Assets) 4.946 2.446

We report some statistics on employment, sales, and profit in tax havensand non-tax havens in Table 3.C.2. We show that U.S. foreign affiliates in taxhavens report larger average sales per employee and larger profits per em-ployee than foreign affiliates in other countries. Importantly, this table alsoshows that despite representing 7.2% of the total employment of foreign U.S.affiliates in 2013, total sales and total profits registered in tax havens amountto 30.8% and 35.8%, respectively. It is noteworthy that all these statistics arecalculated using the regression sample, i.e. excluding financial affiliates andthe Utilities sector.
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Table 3.C.2: Descriptive Statistics (56 countries)
Tax Havens Other countries

Employees:
Total employees in 2013 400500 5183700Share employees in 2013 (%) 7.2 92.8Average yearly number of employees 5412 14001
Sales (millions of $):
Total sales in 2013 1155752 2602569.Share sales in 2013 (%) 30.8 69.2Average yearly sales 15618 7034Average sales per 1000 employees 3523 549
Profits (millions of $):
Total profits in 2013 98081 175960Share profits in 2013 (%) 35.8 64.2Average yearly profit 1325 476Profits per 1000 employees 227 46
Average values are given at the country level. All years and sectors inthe sample are pooled. Profits are shown pre-tax and excluding financialitems.
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3.D . Optimal profit shifting

This proof is based on Gumpert, Hines, and Schnitzer (2016). The maximi-sation problem at the firm level, given that it has a tax-haven affiliate is

max
di,Ψi

n∑
i=1

di
[
Ψi + (1− Ti)

(
ρi −Ψi −

a1/γi

2
Ψ2
i

ρi

)]
with di ∈ {0, 1}, s.t

ρi −Ψi −
a1/γi

2
Ψ2
i

ρi
≥ 0, ∀i = 1, . . . , n

Following Gumpert, Hines, and Schnitzer (2016) and assuming that the con-straint is fulfilled, the first-order condition for Ψi is

1− (1− Ti)− (1− Ti)
a1/γiΨi

ρi
= 0

It implies

Ψ∗i = Ti
1− Ti

ρi
a1/γi

We insert Ψ∗i into our constraint in order to produce a condition underwhich the constraint holds

ρi −
Ti

1− Ti
ρi
a1/γi

− T 2
i

(1− Ti)2
ρi

2a1/γi
≥ 0 (3.9)

⇔ Ti ≤ 1−
√

1
2a1/γi + 1 (3.10)

146



3.E . Additional Tables

This section contains additional tables. A first subsection is dedicated toextensions and a second one to robustness tests.
3.E.1 . Extensions

In Table 3.E.1, we examine the foreign sales ratio computed from goods andservices transaction data separately. This information is yet only available atthe country level. The table reveals that tax havens have a disproportionatelylarge foreign sales ratio for both sales of goods and services.
Table 3.E.1: Foreign Sales Ratio - GLM (Country-Level)

Dep. Variable FS Goods FS Services
ln(FMA) 0.040 -0.000(0.013) (0.014)Tax Rate -0.435 -0.104(0.207) (0.174)Tax haven 0.177 0.243(0.043) (0.037)Treaty of info. exchange 0.047 0.019(0.038) (0.030)Double tax. agreement -0.041 0.043(0.041) (0.037)# DTC 0.079 0.098(0.083) (0.064)ln(GDP) -0.047 -0.017(0.015) (0.011)
Year FE Yes YesCountries 55 56
Observations 618 648R2 0.615 0.641

The dependent variable, is the foreign to total sales ratioof goods of country i in year t in column (1), and the for-eign to total sales ratio of services in column (2). Panel data(yearly) 1999–2013. GLM estimates with robust standard er-rors adjusted for clustering by country. Marginal effectsat the sample mean are displayed. Standard errors are inparentheses.

Contrary to the conventional wisdom that multinational firms only recordthe sales of services in tax havens, our findings suggest that both service andgoods transactions are concerned. An investigation of the BEA benchmark sur-vey dataset on royalty payments and licence fees shows that both account for asmall tomoderate share of the total profits reported in European tax havens.26We find that royalty payments and licence fees account for a heterogeneousshare of the total profit of large tax havens – from 0.1% in the primary andfabricated metals industry to 34% in professional, scientific, and technical ser-vices.
26The BEA benchmark survey reports data on intra-firm receipts of royalties and licencefees at the sector level for many countries. The available dataset allows us to get informationon intra-firm payments or licence fees for some sectors in European countries. For instance,intra-firm payments in the chemical sector are not disclosed for tax havens. These paymentsare observed for Europe as a whole and for different European countries. In these cases, weallocate the difference between the intra-firm payments in the chemical sector in Europe andin other non-European tax havens to large tax havens.
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In Table 3.E.2, we run sector-level regressions in order to study the sec-toral heterogeneity of foreign sales platforms. We also dichotomize our mainvariable between large and small tax havens as defined in the paper. Eachregression contains year fixed effects. The table reveals both sectoral and ge-ographical heterogeneities both in manufacturing and in services sectors. In-terestingly, we find a positive and (slightly) significant coefficient for small taxhavens in the mining sector. It suggests that small tax havens may be usedto shift sales in the mining sector, more than large tax havens, for which thepoint estimate is smaller and non-significantly different from zero. Small taxhavens are also specialized in the wholesale sector and in the information sec-tor. We obtain large positive and significant estimates for large tax havensin the "Chemicals", "Primary and fabricated metals", "Electrical Equipment","Wholesale" , "Information" and "Professional, scientific and technical services"sectors.
Table 3.E.2: Sectoral and Geographic heterogeneity - GLM

Type of haven Large Small Obs. R2

Manufacturing sectors:Mining 0.104 0.363 394 0.0968(0.128) (0.188)Food 0.087 -2.157 503 0.189(0.095) (0.268)Chemicals 0.285 -0.120 657 0.672(0.040) (0.131)Primary Fabricated Met. 0.139 -0.886 466 0.367(0.052) (0.223)Machinery 0.042 -2.950 554 0.484(0.065) (0.220)Computer 0.020 -3.785 528 0.203(0.108) (0.291)Electricat Eqp. 0.142 -2.818 463 0.489(0.082) (0.283)Transportation eqp. -0.018 -3.013 499 0.421(0.154) (0.293)
Service sectors:Wholesale 0.286 0.356 693 0.707(0.039) (0.110)Information 0.200 0.175 543 0.475(0.050) (0.100)Prof., Science, and Techn. Serv. 0.164 0.128 605 0.277(0.062) (0.135)
The dependent variable, FSikt, is the foreign to total sales ratio in sector k of coun-try i in year t. Panel data (yearly) 1999–2013. GLM estimates with robust standarderrors adjusted for clustering by country. Marginal effects at the sample meanare displayed. All regressions include standard control variables and a time fixedeffect. Regressions with aggregates includes sector × year fixed effects. Eachline corresponds to a sector-level regression. Large havens: Hong Kong, Ireland,Luxembourg, Netherlands, Singapore, and Switzerland. Small havens: Barbados,Bermuda, Panama, and the British Virgin Islands. Standard errors are in parenthe-ses.

3.E.2 . Robustness tests
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The robustness tests are described in the paper. We provide here moreprecisions on the placebo tests.
Placebo tests We construct a tax haven dummy variable which takes thevalue one for 9 randomly selected countries among the set of non-havens andzero otherwise.27 We estimate specification (4) of Table 3.4.1 using the placebotax haven variable and repeat the exercise 3,000 times in total. This placeboexperiment allows us to confirm the specific impact of tax havens on the shareof the foreign sales of U.S. foreign affiliates. We expect the average coefficientof the placebo tax haven variable to be insignificant.Figure 3.E.1 displays the distribution of the estimated coefficients and theconfidence intervals. The marginal effect is β̄4 = −0.016 and is insignificantat conventional levels of significance. The effect is slightly negative when thetax havens are kept in the control group. The second placebo experiment con-cerns the validity of Proposition 2. We again permute the tax havens and 9randomly chosen countries among the set of non-tax havens. We estimatespecification (6) of Table 3.4.1 using the placebo tax havens and repeat the ex-ercise 3,000 times in total. We expect the average coefficient of the foreignmarket access variable to be significant contrary to our earlier finding.Figure 3.E.2 displays the results. The marginal effect is positive and sta-tistically significant (β̄1 = 0.046). This finding suggests that the absence of asignificant effect of the market access variable is due to specific characteristicsin tax havens.
Other tests We propose other tests: we run an exercise with an alternativeforeign sales ratio in Table 3.E.3, we replicate columns 5 to 8 of table 3.4.1 usingthe average tax rate in table 3.E.4 and we reproduce the profit regression withdifferent specifications of the tax rate. In table 3.E.5 we replace the statutorytax rate by the average observed tax rate. In table 3.E.6, we allow for a non-linear response to taxes by adding a square term for the statutory tax rate(columns 1 to 3) and the average tax rate (columns 4 and 5).

27The (real) tax havens are therefore kept in the control group
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Figure 3.E.1: Tax haven dummy estimated coefficients with 9 randomly se-lected countries (3,000 permutations)
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Figure 3.E.2: Market access coefficients in the sample of permuted tax havens(3,000 permutations)
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Table 3.E.3: Foreign Sales Ratio - Alternative dependent variable
Dep. Variable FSNo USikt

(1) (2) (3)
ln(Foreign Market Acc.) 0.033 0.037 -0.023(0.013) (0.014) (0.035)Tax rate -0.277 -0.025 -0.858(0.177) (0.146) (0.292)Tax Haven 0.088(0.034)Treaty of info. exchange -0.061 -0.068 -0.174(0.032) (0.028) (0.112)Double tax. agreement -0.028 0.011 0.003(0.024) (0.023) (0.068)#DTC 0.193 0.171(0.067) (0.064)ln(GDP) 0.006 -0.014 0.030(0.012) (0.011) (0.020)
Sector × Year FE Yes Yes YesSample Full Non haven Tax haven
Observations 4,862 4,046 816R2 0.372 0.415 0.567Countries 56 46 10Sectors 11 11 11

Dependent variable, FSNo USikt , is a the foreign to total sales ra-tio that excludes sales to the U.S. from foreign sales in sector
k of country i in year t. Panel data at yearly frequencies. GLMestimates with robust standard errors adjusted for clustering bycountry × industry. Marginal effects at the sample mean are dis-played.
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Table 3.E.4: Foreign Sales Ratio - GLM and OLS estimates
Dep. Variable Foreign To Total Sales Ratio

(1) (2) (3) (4)
ln(Foreign Market Acc.) 0.031 0.019 0.032 0.020(0.009) (0.031) (0.010) (0.036)Average Tax rate -0.008 -0.072 -0.006 -0.067(0.005) (0.039) (0.005) (0.040)Treaty of info. exchange 0.041 -0.006 0.036 -0.008(0.038) (0.094) (0.037) (0.112)Double tax. agreement -0.021 -0.000 -0.023 -0.002(0.023) (0.080) (0.024) (0.093)#DTC 0.114 0.179 0.117 0.181(0.053) (0.160) (0.053) (0.189)ln(GDP) -0.027 -0.048 -0.027 -0.047(0.009) (0.011) (0.009) (0.013)
Estimator GLM GLM OLS OLSSector × Year FE Yes Yes Yes YesSample Non tax Tax Non tax Taxhaven haven haven haven# Countries 46 10 46 10# Sectors 11 11 11 11
Observations 3,690 613 3,690 613R2 0.378 0.453 0.368 0.448

The dependent variable, FSikt, is the foreign to total sales ratio insector k of country i in year t. Panel data (yearly) 1999–2013. GLM es-timates in columns 1 and 2, OLS estimates in columns 3 and 4. Robuststandard errors adjusted for clustering by country. Marginal effectsat the sample mean are displayed. e Standard errors are in paren-theses.
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Table 3.E.5: Profit Equation - Average Tax Rate as a Determinants
(1) (2)OLS Gamma

Dep. Variable ln(Profit) Profits
ln(Foreign Market Acc.) 0.010 0.086(0.039) (0.044)Foreign sales ratio 0.207 0.039(0.181) (0.144)Average Tax rate -0.206 -1.384(0.371) (0.623)Tax Haven 0.154 -0.500(0.350) (0.282)FS times haven 1.298 2.290(0.577) (0.379)Treaty of info. exchange 0.039 -0.046(0.099) (0.129)Double tax. agreement -0.055 0.132(0.079) (0.109)#DTC 0.239 -0.648(0.224) (0.261)ln(GDP) 0.049 0.038(0.045) (0.049)ln(1+ Employment) 0.401 0.306(0.066) (0.083)ln(1 + Productive Assets) 0.544 0.576(0.043) (0.052)
Sector x Year FE Yes YesCountries 54 54Sectors 11 11
Observations 2,761 2,761R-squared 0.860 0.818
Robust standard errors adjusted for clusteringby country level. Standard errors are in paren-theses. The sample corresponds to observationswith positive profits as the average tax rate iscomputed on positive profits only.
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Table 3.E.6: Profit Equation: Non-linear tax specification
(1) (2) (3) (4) (5)OLS Gamma CubeR OLS Gamma

Dep. Variable ln(Profit) Profit ≥ 0 All profits ln(Profit) Profit ≥ 0
ln(Foreign Market Acc.) -0.027 0.041 -0.024 0.006 0.079(0.037) (0.048) (0.113) (0.038) (0.044)FS times haven 1.493 1.986 5.076 1.273 2.230(0.455) (0.469) (1.562) (0.574) (0.384)Tax Haven -0.034 -0.704 -0.343 0.173 -0.441(0.241) (0.305) (0.604) (0.348) (0.280)Foreign sales ratio 0.225 0.516 -0.344 0.194 0.016(0.162) (0.204) (0.585) (0.181) (0.149)Tax rate -10.040 -10.031 -15.218(1.887) (3.200) (3.886)Tax 2 18.231 16.636 27.936(3.012) (4.776) (7.405)Average Tax rate -2.389 -5.780(1.107) (1.571)Average Tax2 6.184 12.417(2.741) (3.313)Treaty of info. exchange 0.062 -0.230 0.055 0.036 -0.062(0.092) (0.121) (0.280) (0.097) (0.125)Double tax. agreement 0.110 0.196 0.173 -0.049 0.172(0.086) (0.101) (0.291) (0.080) (0.117)#DTC 0.353 -0.062 0.039 0.280 -0.554(0.175) (0.268) (0.739) (0.217) (0.251)ln(GDP) 0.000 0.030 -0.041 0.043 0.043(0.048) (0.091) (0.135) (0.043) (0.049)ln(1+ Employment) 0.409 0.191 1.238 0.406 0.330(0.062) (0.094) (0.171) (0.065) (0.079)ln(1 + Productive Assets) 0.564 0.637 0.536 0.539 0.551(0.041) (0.056) (0.109) (0.043) (0.052)
Semi-elasticity at t=0 -10.04 -10.03 -10.30 -2.389 -5.780Semi-elasticity at t=0.5 8.191 6.605 8.609 3.796 6.637
Sector x Year FE Yes Yes Yes Yes YesCountries 56 56 56 54 54Sectors 11 11 11 11 11
Observations 4,691 5,284 5,905 2,761 2,761R-squared 0.795 0.731 0.492 0.861 0.831
Robust standard errors adjusted for clustering by country level. Standard errors arein parentheses.
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4 - Profit Shifting Frictions and the Geography of
Multinational Activity 1

The current tax system has inherited the broad principles set out by theLeague of Nations in 1928. It treatsmultinational corporations (MNCs) as if theywere a loose collection of legal entities across different host countries usingseparate accounting. Mounting empirical evidence shows that MNCs exploitthe inadequacies of the international tax rules to shift profits to low or no-taxjurisdictions and avoid taxes.2International taxation is undergoing an important reform supported by theOECD/G20 Inclusive Framework on Base Erosion and Profit Shifting (OECD,2021). While this reform is meant to reduce the erosion of government taxrevenues, its impact is hard to evaluate without considering the responses ofmultinationals, both in terms of the location of their real activities and profit-shifting. Estimating the outcomes of such reforms requires weighting poten-tial tax revenue gains or losses against changes in countries’ attractiveness forfirms to locate their activity. Key to understanding these international real-location effects at stake in global reforms is the estimation of bilateral profitshifting frictions - the cost at which firms move profits from a country wherethey operate to a low-tax jurisdiction; but also, the extent to which these prof-its are elastic to effective changes in corporate taxation. Current models ofmultinational production ignore the role of profit-shifting frictions altogetherand are therefore inadequate to study how firms’ location choices optimallyrespond to changes in the international tax system.In this paper, we propose a general equilibrium model of multinationalproduction to study the consequences of changes in corporate tax rates andtaxing rights allocation for the location and amounts of real resources andreported incomes of multinational corporations. In addition to (endogenous)country characteristics (market potential, production costs) and determinantsto trade and investment, our model features profit-shifting frictions thatimpact the location choices of MNCs.3 We discipline the model through a new,theory-consistent methodology to calibrate bilateral profit-shifting frictionsbased on accounting identities. Our framework is tractable and readily
1This chapter has been jointly written with Alessandro Ferrari, Mathieu Parenti and FaridToubal.2A large literature has documented the use of low-tax jurisdictions and in particular taxhavens by multinational firms. See for instance Hines and Rice (1994), Desai, Foley, and Hines(2006), Gumpert, Hines, and Schnitzer (2016), Bilicka (2019) or Torslov, Wier, and Zucman (2022).Many papers have also discussedmore precisely how these tax havens are used for tax avoid-ance purposes. See for instance Gravelle (2015) for a general perspective, Beer, Mooij, andLiu (2020) for a meta-study, Dyreng and Lindsey (2009), Clausing (2016), Dowd, Landefeld, andMoore (2017), Wright and Zucman (2018), Laffitte and Toubal (2021), Blouin and Robinson (2021)on U.S. multinational firms.3Examples of these determinants include but are not limited to bilateral trade and invest-ment frictions (Arkolakis, Ramondo, Rodrguez-Clare, and Yeaple, 2018, Head and Mayer, 2019)and corporate taxes (Grubert andMutti, 1991, Grubert andMutti, 2000, Altshuler, Grubert, andNewlon, 2000, Mutti and Ohrn, 2019).
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applies to a broad range of taxation scenarios using widely available data.Importantly, it allows us to evaluate the effect of international and domestictax reforms on real activity, accounting for the general equilibrium relocationof firms.
Theoretically, we develop a model in which the location of multinationals’real activity also depends on the ability of firms to shift their profits to taxhavens. Relative to the existing literature we allow firms to jointly chooseproduction, investment and income shifting worldwide (Egger, Merlo, andWamser, 2014, Grubert, 2003, Grubert and Slemrod, 1998). In particular, firmschoose their production location based on real forces (productivity of theproduction country, proximity to demand, wages) and profit-shifting forces(e.g., proximity to tax havens). Profit-shifting frictions are bilateral and reflectdifferent profit shifting abilities linked to many factors, including profit shiftingtechnologies, bilateral communication costs, and compatibility between taxand legal systems of the source and tax haven countries. Our model deliverssimple gravity equations of multinational production, bilateral profit shifting,and trade flows used to calibrate the model’s key tax elasticities. Changesin the local or international tax system affect firms’ profitability in a givenlocation and therefore reshape the geography of international production.Importantly, the reallocation of profits and production across countriesaffects income in multiple ways. First, it directly impacts households’ laborincome. Second, it induces a reallocation of tax revenues across countries,which have both efficiency and distributional effects. At a macro-level, ourmodel determines the winners and losers of corporate tax reforms.
The quantification of our model requires estimates of shifted profits flows.To this end, we provide a new, model-consistent methodology to estimate bi-lateral profit-shifting frictions based on accounting identities. In particular, aninnovation of our methodology is to consider the ability of multinational firmsheadquartered in a country to shift profits to tax havens from each sourcecountry. We recover the distribution of profits shifted across pairs of sourcecountries and tax havens and highlight the role of geography. We do so in twosteps. First, we estimate a gravity model for direct investment income flowsacross countries, including the existence of tax havens as a predictor. We thenuse the estimated model to compute the direct investment income flows inabsence of tax havens. The differences between predictions and data corre-spond to the profits shifted from residence countries to tax havens. In thesecond step, we use the model structural relationships to allocate these ex-cessive profits between residence, source and haven triplets. The allocationof bilateral profit shifting depends on paper profits and tax base elasticities.A higher elasticity of paper profit compared to real profit implies that sourcecountries with moremultinational production attract disproportionately moretax avoiders.
The bilateral profit shifting equation improves on the reduced-form set-up à la Hines and Rice, 1994, standard in the literature, in which profit shift-ing is modeled as a quadratic cost and abstracts from other tax havens’ at-tributes. It also improves on existing literature which provides estimates ofprofit shifting using unilateral data on pre-tax profits of U.S. MNEs or at the
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global level. Torslov, Wier, and Zucman (2022) (TWZ, hereafter) is the first pa-per to propose a measure of bilateral profit shifting across pairs of productioncountries and tax havens. It uses the global amounts of shifted profits andan allocation key based on trade in services and interest payments to deter-mine profit shifting betweenproduction countries and tax havens. While trans-fer mispricing of services might contribute to profit shifting (Dischinger andRiedel, 2011, Karkinsky and Riedel, 2012, Hebous and Johannesen, 2021), severalworks also suggest the importance of transfermispricing of goods (Cristea andNguyen, 2016, Davies, Martin, Parenti, and Toubal, 2018, Laffitte and Toubal,2021 andWier, 2020). We complement the TWZmethodology by developing anapproach that relies on widely available data on foreign investment bilateralincome and multinational production.
As predicted by our model, we find profit shifting to be subject to impor-tant costs. On average, shifting profits from a residence country to a tax haventhrough a source country generates an increase in the production cost of 23%,all else equal. We can decompose the profit shifting costs into two compo-nents. First, it is linked to the ability of residence countries to reduce theirfirms’ profit-shifting costs. We show that U.S. and some European countrieshave better abilities than other residence countries. This finding echoes therecent literature that shows U.S., European (Torslov, Wier, and Zucman, 2022,TWZ hereafter) or Chinese firms (Garcia-Bernardo, Jansky, and Torslov, 2021)are more “aggressive" than firms from other countries. Second, the costs ofshifting profits have a bilateral component. These bilateral frictions explain26% of the variation of profit-shifting costs. We show that they are well ex-plained by gravitational forces and correlate strongly and negatively withmea-sures of tax avoidance technology.
Another key novelty of our approach is to allow for the distinction betweenprofits generated by production activities and shifted incomes. Our structural(gravity) framework allows the estimation of two elasticities: one for tax baseand one for income shifting. Recent empirical corporate taxation literatureemphasizes the importance of considering the non-linear responses ofincomes to corporate tax rates (e.g., Dowd, Landefeld, and Moore, 2017,Bratta, Santomartino, and Acciari, 2021, Fuest, Hugger, and Neumeier, 2021,Garcia-Bernardo and Jansky, 2021). These papers suggest that income taxsensitivity varies across high and low-tax jurisdictions. They use a method-ology based on country-level data on profits that pool together tax havens –where observed profits include profits shifting, and high-tax countries – whereprofits only correspond to real activity. While the model cannot generate thisnon-linearity, we use our structural framework to disentangle both aspects ofprofits. We find the elasticity of profit shifting to be larger than the elasticity ofreal production. Since profits in tax havens result to a large extent in inwardprofit shifting, our finding thus rationalizes the observed non-linearity.
We use recent data on bilateral trade of goods and services, multinationalsales, and profits for 40 countries to carefully calibrate the model. The quan-tification of profit shifting requires data on bilateral FDI income, multinationalproduction, gravitational data, and country characteristics. Our sample in-cludes seven major tax havens that differ markedly in terms of their economic
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weight and populations, as noted by Hines and Rice, 1994, and their degreeof transparency. We use the list proposed by Hines and Rice (1994) and laterused by Dharmapala andHines (2009). We followDowd, Landefeld, andMoore(2017), Clausing, 2020, and Torslov, Wier, and Zucman, 2022 add the Nether-lands given the low amount of taxes paid by multinationals when operatingthere. The list of tax havens includesHong Kong, Ireland, Luxembourg, Nether-lands, Singapore, Switzerland, andOffshore Financial Centers (OFC, hereafter),an aggregate of small European, Caribbean, and Pacific islands.
We use the model as a laboratory for counterfactual policy experiments.To highlight the basic mechanisms of our framework, we start by studying thegeneral equilibrium effects of a unilateral cut in the corporate tax rate in theUS. This policy change brings about three main forces: i) a mechanical effecton tax revenues, which, for a given tax base, shrink; ii) a significant changein the tax base driven by firms relocating their production to the U.S. and byfirms decreasing profit shifting to tax havens, therefore increasing the taxableprofits; iii) as firms relocate, they demand more labor to both produce andpotentially headquarter in the US, thereby increasing the equilibrium wageand households’ income. These forces highlight the importance of consideringthe firm location problem in general equilibrium when assessing the effects ofchanges in international tax policy. In this sense, our analysis improves on thesimulation exercises in static models (OECD, 2020a, Baraké, Neef, Chouc, andZucman, 2021). In supplementary extensions of the model, we further explorethe effect on other macroeconomic variables such as production efficiency orincome inequalities.
In a second counterfactual, we simulate the impact of ending profit shiftingmultilaterally. This has a negative impact on production in the U.S., highlight-ing that profit shifting opportunities participate to firms’ location decisions.This result confirms earlier work by Altshuler and Grubert, 2005, Hong andSmart, 2010 and Dharmapala, 2020 who show that non-haven countries mightuse lax enforcement of anti-abuse laws in order to attract mobile firms. Third,we predict the consequences of closing a tax haven. We examine the conse-quences of closing Singapore on the reallocation of production across non-haven countries and paper profits across tax havens. Our simulation showsthat closing Singapore has negative consequences on the production of non-tax-haven countries, a result consistent with Suárez Serrato (2018). The effectsare larger for countries that shifted more profits to Singapore. We also finda reallocation of paper profits in other tax havens, particularly in Hong Kong.Overall, our results underline the importance of bilateral profit shifting fric-tions and gravitational forces in explaining the reallocation of real and profitshifting activities.
Next, we focus on the consequences of the implementation of a globalmin-imum tax of 15%. The effects of minimum taxation depend on whether the re-form is implemented unilaterally or globally and on which country, source orresidence, has the taxing rights. It also hinges on whether the real activity isfully deductible. We assume a full substance-based carve-out so that our simu-lations deliver lower bounds of the impacts. A common objection to introduc-ing a minimum effective tax rate is the possibility of inversion. Corporations
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might move their headquarters to a country that does not apply an effectiveminimum tax rate. Our model addresses the effects of inversion by consid-ering a set of short-run scenarios – assuming the number of firms headquar-tered in each country to be fixed – and long-run scenarios – where the numberof firms adjusts endogenously. The short-run scenario is akin to a situationwhere headquarters cannot exit residence countries with more stringent anti-avoidance tax policies and enter low-tax jurisdictions. While focusing on theU.S. for brevity, the mechanisms described are easily extendable to any non-tax-haven country. Overall, implementing minimum taxation, whether in theshort- or long-run, increases tax revenues and decreases profit shifting. Ourmodel allows us to dissect the sources of tax revenue gains under alternativescenarios. Firms might continue to shift profits and be taxed at the minimumrate or stop their avoidance activities and be taxed at the U.S. statutory taxrate. This second effect is generally not taken into account in static simulationsof minimum taxation. Foreign firms might also relocate away from the U.S.All these effects contribute to assessing the importance of tax revenue gainsand profit-shifting losses. In the short-run, implementing a scenario compara-ble to the OECD/G20 global minimum tax generates, for instance, gains in taxrevenues in the U.S. by 4.33% and reduces profit shifting by almost 29%. Weobserve a reduction in the dispersion of corporate tax rates and an increasein corporate taxes everywhere. The implementation of the global minimumtax reduces the firms’ incentives to produce in source countries only becauseof their tax advantages. After the reform, the location of production acrosssource countries is more likely to reflect their real activity fundamentals. Theglobal minimum tax generates thus efficiency gains and positive welfare ef-fects. It is worth stressing that these effects are particularly strong when firmscannot change their residence country.
Perhaps the more striking results concerns the negative effects of mini-mum taxation on production andwelfare in the long-run scenarios. Comparedto the short-run cases, we now consider endogenous entry and exit. Changesin the tax environment affects now the firms’ location across residence coun-tries and also change the number of available varieties. We show that theOECD/G20 global minimum tax induces not only the reallocation of productionacross countries but also changes the likelihood of entry and exit of corpora-tions whose presence is sensitive to the tax environment. The loss of produc-tion decreases the demand for labor, leading to a fall in workers’ wages. In thelong-run, the negative impact of a higher effective tax rate on firms’ profits ismagnified by the exit of firms which decreases the set of available products,contributing to a reduction of welfare. Minimum corporate taxation affectsa country’s efficiency by reshaping the geography of multinational productionand changing the importance of real versus tax-related considerations in firms’location choices. Overall, our results show that the effects of the internationalrelocation of firms across countries are of comparablemagnitude as the directgains in taxable income.
While the global tax deal has generally been assessed as an important stepforward (OECD, 2021), it has also received some criticism - from some signato-ries that find it unfair or unambitious but also from academics who underline
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that the global tax deal avoids the long-run challenges. Instead of reformingdeeply the international tax system, the current agreementmaintains the con-cepts of source taxation and fiscal residence that are no longer adapted tomodern multinational production (Auerbach, 2021).4 In ongoing work, we alsoexamine how alternative tax systems perform compared to the global tax deal.We focus on the implementation of a destination-based taxation regime andanalyze its effects on tax revenues, production, welfare and efficiency.
Related Literature. We contribute to the literature that estimates profitshifting of multinational firms using macro-level data (focusing on U.S. multi-nationals, Blouin and Robinson, 2021, Wright and Zucman, 2018, Clausing,2020; Clausing, 2016, Guvenen, Mataloni, Rassier, and Ruhl, 2022, or at a globalscale, Jansky and Palansky, 2019, Garcia-Bernardo, Jansky, and Torslov, 2021and Torslov, Wier, and Zucman, 2022). The recent and important study byTorslov, Wier, and Zucman (2022) proposes an estimation of bilateral "missingprofits" from production countries to tax havens. Their new methodologyinfers profit shifting from the comparison of the profitability of domesticand multinational firms in tax havens. While having many advantages, thisapproach provides estimates of unilateral profit shifting, which are allocatedto bilateral pairs using an allocation factor based mainly on excess trade inservices. Gravitational forces are therefore at play since trade in services iswell predicted by gravity. Our quantitative model provides useful guidance asit delivers a gravity equation of bilateral profit shifting. We rely on bilateral FDIincome data to compute excessive profits for each pair of residence and taxhaven countries. We then use a set of accounting equations to allocate thisestimated profit shifting to production countries. The model also rationalizesempirical evidence that income shifting depends on the nationality of theheadquarter. In TWZ, for instance, U.S. MNEs conduct more aggressive taxplanning than European firms.Many empirical studies have found significant real effects of internationaltaxation. Grubert and Slemrod (1998) show that tax-free investment in PuertoRico strongly impacts U.S. tax revenues because it incentivizes U.S. multina-tionals to invest and shift incomes. The income-shifting activity is itself affectedby the pattern of real activity. In a recent paper, Suárez Serrato (2018) showsthat the repeal of section 936 of the Internal Revenue Code, which preventsU.S. MNEs from shifting profits to affiliates in Puerto Rico, has substantial realeffects on the U.S. economy. Exposed MNEs responded to the repeal by low-ering domestic investment and employment, with persistent effects on localemployment. Using data on UK MNEs Bilicka, Qi, and Xing (2021) show that in-troducing a worldwide debt cap in the U.K. in 2010 reduced total assets, fixedassets, and employment in the U.K. Other studies have investigated the im-pact of changes in regulations onMNEs’ foreign investments. de Mooij and Liu(2020) find a strong negative effect of the introduction of transfer pricing reg-ulations on investment of MNEs compared to observationally equivalent do-

4We can note however some improvements coming from the Pillar I that aims at allocatingsome taxing rights to destination countries. Besides, the concept of digital permanent estab-lishment could help to deal with the taxation of the digital economy.
162



mestic firms. The introduction of regulations does not affect total investmentsuggesting a reallocation of investment within MNEs and across affiliates’ lo-cations. de Mooij and Liu (2021) also find a strong negative impact on foreigninvestments following the introduction of thin capitalization rules. The effectis particularly relevant in countries with high corporate tax rates. Egger andWamser (2015) examines whether limitations to foreign income exemptions inGermany affect foreign affiliates’ investments. It shows that the German CFCrules decreased foreign subsidiaries’ real investments. We contribute to thisliterature by introducing profit-shifting frictions into a quantitative model thatallows us to calibrate the elasticities that govern real impacts that go beyondtax revenues. We discuss how the reallocation of activities following a tax re-form affects the measured outcomes.
There is a scarce but burgeoning literature on the evaluation of the inter-national tax reform (Hanappi and Cabral, 2020). Detailed discussions of thereforms of international taxation and potential impacts are discussed in Fuest,Parenti, and Toubal (2019), International Monetary Fund (2019) and Devereux,Auerbach, Keen, Oosterhuis, Schön, and Vella (2021). Most of the literatureevaluates Pillar II, the effects of minimum taxation. OECD (2020a) and Baraké,Neef, Chouc, and Zucman (2021) propose estimations of the expected tax rev-enue gains from the implementation of Pillar II. None of these contributionsallow for real and profit shifting responses of multinational firms. They more-over focus on tax revenues. We show the importance of variations in corporatetaxation and the redistribution of taxing rights in countries’ welfare. On thetheoretical side, Johannesen (2022) provides an interesting contribution high-lighting the importance of the minimum tax rate on welfare. When the mini-mum tax rate is sufficiently high to eliminate profit shifting, global minimumtaxation leads to positive welfare gains for non-tax-haven countries. However,this tax competition model does not consider the real responses of multina-tional firms which might affect the welfare results.
Last, our quantitative analysis builds on recent advances from the quanti-tative trade and economic geography literature. We build our model from amulti-country Krugman-type model à la Head and Mayer (2004) that we aug-ment with multinational firms and profit shifting. While the patterns of tradeand multinational production have received a lot of attention (Arkolakis, Ra-mondo, Rodrguez-Clare, and Yeaple, 2018, Head and Mayer, 2019) with ap-plications to corporate taxation (Suárez Serrato and Zidar, 2016, Fajgelbaum,Morales, Serrato, and Zidar, 2019, Wang, 2020), we focus instead on the geog-raphy of profit shifting frictions and how they affect the location of real activ-ities. Contrary to trade flows or multinational production sales, the allocationof profit shifting across tax havens is unobserved. Therefore, the main inputrequired for the calibration of our model needs to be estimated. Furthermore,by explicitly modeling profit shifting, we can separate the elasticity of profitsto taxes that result from aggressive tax planning from those that result fromthe mobility of multinational production. These two elasticities are key to de-termining the impact of a global corporate tax reform on real outcomes. Im-portantly, we find that the elasticity of profits shifted to tax havens is twice aslarge as the elasticity of multinational production. Calibrating our model with
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both these elasticities, we are thus able to disentangle the impact of globalcorporate tax reforms on profit shifting from its impact on multinationals’ realactivity.We organize the paper as follows. In Section 4.1, we present themodel usedfor the counterfactual analysis. The model guides the estimation of bilateralprofit shifting and the tax base and profit shifting elasticities. In Section 4.2, wepresent the data, estimate bilateral profit shifting and calibrate the elasticity ofsubstitution and the two corporate tax elasticities that govern the location ofreal activities and profit shifting. In Section 4.4, we present the counterfactualresults.

4.1 . Model

In this section we describe the model that we use for our counterfactualanalysis. Importantly, the model introduces tax havens and the ability of firmsto shift profits. The model guides the empirical estimation of the two key elas-ticities that determine the responses of multinational corporations to corpo-rate tax reforms.
4.1.1 . Set-up

Structure of the Model. The world economy is composed of k = 1, . . . , Ncountries, among which h = 1, . . . , H are labeled “tax havens”. Each countryis endowed with labor, the unique factor of production. The Lk workers areimmobile across countries. They inelastically offer one unit of labor paid wk.An endogenous number of corporations operate under monopolistic compe-tition. Each corporate designs and produces a single variety which can be soldin any country. The set of varieties supplied in country n is Ωn.
Demand. The demand for any variety in Ωn at price pn is given by dn(pn) =
Yn

p−σn
P 1−σ
n

. The price-elasticity of demand is σ > 1; Yn denotes total expenditures;
Pn is the price-index given by

Pn =
(∫

Ωn
pn(ω)1−σdω

) 1
1−σ

We use the term “welfare" to denote real expenditure Un = Yn/Pn (see alsofootnote 9).
Pricing-rule. A firm with productivity ϕ sets its headquarter in a residencecountry i, sources its production in one source country l, and serves all desti-nation markets n through local sales or exports. Under CES preferences andmonopolistic competition, the profit-maximizing mark-up equals σ

σ−1 and isindependent of the destination market. The elasticity σ governs the sales-to-profit ratio in each production country and the price elasticity of demand.Anticipating the calibration of the model, we separate them by introducing aproduction-country specific wedge ιl ≤ σ between sales and profits. We returnto the (exact) calibration of ιl and σ in Section 4.2.
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Labor costs in l and a set of frictions described below determine the firmproduction costs and its profitability.

Frictions and taxation. When the source country l and the residence coun-try i differ, the cost to produce abroad involves a friction γil > 1, which re-flects a technology transfer from the headquarter. Serving foreign destinationmarkets n 6= l comes with trade frictions τln ≥ 1 for iceberg transport costs.Neither producing nor serving destination market n require the payment of afixed cost. Therefore, firms serve all markets and Ωn ≡ Ω.5 The geography ofa source country l - its economic size and that of its trade partners adjusted bytrade frictions - are summarized by the endogenous market potential of coun-try l, Ξ1−σ
l = ∑

n Ξ1−σ
ln = ∑

n τ
1−σ
ln YnP

σ−1
n .6 In the absence of tax optimization,all taxes are levied where production takes place, country l, at the rate tll, andthe tax base’s location mirrors the actual economic activities’ location.

In our model, MNCs producing in non-haven countries have the opportu-nity to transfer their profits to a tax haven h. Compared to a low-tax jurisdic-tion, a tax haven h can also host and tax profits of foreign firms at the rate
tlh < tll without requiring their physical presence, i.e., a production site. Whenshifting their profits, firms incur a bilateral cost αlh. There are various reasonsto expect these costs to be heterogeneous across production countries or tax-havens. Indeed, the type and intensity of profit shifting itself are expected tovary across sectors, thereby reflecting countries’ specialization. Tax havens,on the other hand, differ in the characteristics that may facilitate profit shift-ing, like communications infrastructures or the legal technologies they offer toforeign firms (e.g., reduced incorporation time and costs, opacity and secrecy,accounting rules, treaty network). Our reduced-form friction αlh goes furtherby allowing these determinants to be bilateral, so the cost of shifting profits toa tax haven differ whether they stem from production that is sourced in theU.S. or in France.7

Profits We denote global post-tax profits as

πilh(ϕ) = (1− tilh)
ιl
σ

(
σ

σ − 1
γilαlh
ϕ

wlΞl

)1−σ

We allow the tax rate tilh to be trilateral, acknowledging that even countries op-erating under a territorial regimemay also partially levy taxes at the residence.Taxing rights at the origin also matter when discussing ongoing reforms e.g.the global minimum tax reform which gives taxing rights to residence coun-tries.
5We discuss alternative hypothesis in section 4.1.5.6Head and Mayer (2004) call it the “Krugman market potential” in reference to Krugman(1992).7This is consistent with recent evidence about the sectoral and geographical specializa-tion of tax havens discussed for instance in Garcia-Bernardo, Fichtner, Takes, and Heemskerk(2017), Bilicka, Qi, and Xing (2020) or Laffitte and Toubal (2021).
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4.1.2 . Frommicro to macro
Firm heterogeneity. In this section, we parametrize the distribution of ϕand tax avoidance abilities to relate our model to bilateral macroeconomicflows, e.g., trade shares, multinational production shares, and profit shifting.We write the model with the understanding that further micro heterogene-ity at the firm level would be subsumed in sufficient statistics as in Arkolakis,Costinot, and Rodriguez-Clare, 2012; Arkolakis, Ramondo, Rodrguez-Clare, andYeaple, 2018 and therefore specify the minimal structure to provide us withtrade, multinational production and profit-shifting shares.We introduce firm heterogeneity as follows: in each residence country,firms decide whether to enter or not, i.e., to set-up a headquarter in i uponthe payment of a sunk costwifE .8 Entrants find out howproductive theywouldbe when locating their production facility in any country l and recording theirprofits in any country h (where h is equal to l when the firm does not shift prof-its abroad). We assume that each productivity draw has two components. Thefirst component, Ti is deterministic, inherited from the residence country. Thesecond component ϕlh is idiosyncratic, specific to both the source country andthe location of profits. A resident firm from imakes post-tax profits πilh(Tiϕlh)if it chooses to source its production in l and book its profits in h.
Parametrization. The ϕlh draws by country i are distributed as follows:

(ϕlh)l,h∈N×Hl ∼ F
(
θi; (Alh)l,h∈N×Hl

)
F is a multivariate Frechet distribution. Building on Lind and Ramondo, 2018,we consider a multivariate υ1-Frechet distribution of productivities with scaleparameters Alh and a homogenous correlation function Gi(.) so that:
P (Z11 ≤ z11; . . . ;Zlh ≤ zlh; . . . ;ZNH ≤ zNH) = e−Gi(A11z

−υ1
11 ...,Alhz

−υ1
lh

,...,ANHz
−υ1
NH )

When h = l, the Alh = All parameters reflect the production technology of thesource country. Instead when l 6= h, Alh captures both the production tech-nology of country l and the ease of tax planning in h for firms producing in
l. Together with the αlh frictions, the Alh parameters determine the intensityof profit shifting between l and h. Since we cannot disentangle Alh from αlh,we set Alh = All, forallh and therefore assume the bilateral variation in profitshifting to be captured by αlh. This means that for a given country l, αlh mea-sures the net profit-shifing friction from l to h, adjusted for potential synergiesbetween the production in l and tax avoidance in h. The function Gi gives thesubstitutability across lh pairs and, therefore, the mobility of the productionand the tax base. In the baseline model, we parameterize Gi so that the im-plied elasticities governing the tax base are allowed to differ for tax-avoiding(h 6= l) and non-avoiding firms (h = l). Specifically, we assume for now that:

Gi(x) =
N∑
l=1

xll + θ−υ1
i

(
N∑
l=1

H∑
h=1

x
υ2
υ1
lh

)υ1
υ2 (4.1)

8Sunk entry costs fE could be country-specific. As they are irrelevant to predicting relativechanges, we stick to the simple case fEi = fE for all i.
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where υ2 ≥ υ1. We discuss alternative nesting structures in the Online Ap-pendix. As will become clear below, this assumption comes down to assumingthat profits from tax-avoiding firms are more elastic to corporate taxes. Thatcorrelation functions are i-specific allows for different residence countries ito have different profit-shifting intensities. A lower θi raises the likelihood ofa firm with residence-country i to engage in profit shifting. It can thus be in-terpreted as an inverse measure of a residence country’s "aggressiveness" inprofit shifting.9

Sourcing and profit shifting decisions. After observing the ϕlh draws, firmsfrom i select a uniquepair lh thatmaximizes their profits. A firm from i choosesits profit-maximizing production site tax haven pair lh∗:

lh∗(i) = argmaxlh

(1− tilh) ιl
(
γilαlh
ϕlh

wlΞl

)1−σ
 (4.2)

Formally, this choice depends on i) each firm’s idiosyncratic profitability,which reflects firms’ production and tax-dodging technologies when operatingthrough a source-haven pair lh, ii) bilateral frictions between the residence,source, destination and tax havens, and iii) country-specific variables such aslabor costs, market potentials, and tax rates.
Structure of the theoretical framework. In Figure 4.1.1, we propose aschematic representation of the model in which we distinguish between real(in blue) and profit shifting parameters (in red). Parameters that are notdiscriminating for tax havens and non-tax-haven countries are left in black.For non tax avoiders, all taxes are levied where production takes place,country l, and the location of the tax base mirrors the location of actual eco-nomic activities. The location choice depends on corporate tax rates tll, marketsize and geography embedded in Ξl, and wages, wl. Multinationals producingin non-haven countries can transfer their profits to a tax haven upon paying amarginal bilateral cost αlh. The tax “aggressiveness" parameter, θi, reflects dif-ferent abilities of headquarters i to reduce the costs of shifting profits. In thebaseline model, we allow the tax base’s elasticity to differ for tax-avoiding andnon-avoiding firms. The tax base elasticity υ1 recovers how substitutable thedifferent source countries are. The "profit shifting" elasticity υ2 informs howsubstitutable are the different tax havens.At the macro-level, the model determines the share of production in l un-dertaken by different countries i, the allocation of the production in l to dif-ferent consumption markets n through trade, and the distribution of profitsrealized in l across tax jurisdictions h. A corporate tax reform will reallocatethese three shares across countries that together determine the winners andlosers of these reforms. Importantly, these changes are not zero-sum. The

9Our theoretical definition of aggressiveness echoes the empirical strategy of Garcia-Bernardo and Jansky (2021) who test whether "MNCs differ in the aggressiveness of their taxplanning depending on the country of their headquarters" (p.8).
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Figure 4.1.1: Structure of the theoretical framework
model also generates variations in overall profits and the number of firms op-erating in each country. These features allow us to discuss the efficiency ofthese reforms beyond their distributional impact.

4.1.3 . Equilibrium
The probability for a firm from country i to locate its production in l andbook its profits in h is:

Pilh = ÃilhGi,lh(Ãi, ti)
Gi(Ãi, ti)

(1− tilh)
υ1
σ−1 (4.3)

where ti = (tilh)1≤l≤N,1≤h≤H encompasses corporate income tax rates; all theother determinants of firms’ location decisions are contained in Ãilh, with
Ãilh = All

(
γilαlhι

1
1−σ
l wlΞl

)−υ1 .
We denote by Gi,lh the partial derivative of Gi with respect to the lh termand, with a slight abuse of notations, we denote by Gi(Ãi, ti) the correlationfunction evaluated at (Ãilh(1− tilh) υ1

σ−1
)
l≤N,h≤H

.
Expression (4.3) results directly from McFadden (1978)’s discrete choiceframework using GEV.10 In the long-run monopolistically competitive equi-

librium, the free-entry condition holds E
[
πi{lh}∗

]
= wifE so that aggregate

profits cover the sunk entry cost. Using again the properties of the GEV, weget:
1

σT 1−σ
i

(
σ

σ − 1

)1−σ
Gi(Ãi, ti)

σ−1
υ1 Γ

(
1− σ − 1

υ1

)
= wifE (4.4)

10To obtain the above formula, note that using (4.1), profits πilh from a residence country i
follow a multivariate υ1

σ−1 -Frechet distribution with scale parameters Ãilh(1− tlh)
υ1
σ−1 and thesame correlation function Gi(.).
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Given profits we can build a government’s tax revenue flow. Using the free-entry condition above, aggregate pre-tax profits of firms from i producing in lwhich book their profits in h are given byNiPilh wifE
(1−tilh) . Under a territorial taxa-tion regimeand in the absence of profit shifting, the subscript i canbe removedand the relevant tax rate for country l’s tax revenues is tl if l = h and zero oth-erwise. Hence tax revenues of country l are given by Bl = ∑

i tlNiPill wifE1−till
.Consider instead a minimum tax regime that allows country k to tax world-wide profits (i) generated by firms from k, (ii) shifted to tax havens, and (iii)taxed at a rate inferior to tmink , we would have that the tax rate is equal to the“normal” statutory tax rate in k if l = h = k, equal to max{tmink − tlh, 0} if

i = k and l 6= h, and zero otherwise. In this case the tax revenue is given by
Bk = ∑

i tkNiPikk wifE
1−tikk

+ ∑
l 6=h,h max{tmink − tlh, 0}NkPklh wkfE

1−tklh
, where the firstterm describes the tax revenues generated by firms headquartered in k andthe second termby firms located elsewherewhenever themintax binds. To en-compass all these cases we write compactly that tax revenues are describedby

Bk =
∑
i,l,h

tgkilhNiPilh
wifE

1− tilh
, (4.5)

where tgkilh is the tax rate which is relevant for the tax authorities of country k.The production in the country l aggregates multinational production fromall origin countries. Under CES preferences, production Q is proportional toprofits with a factor σ/ιl. Using the free-entry condition, we get:
Ql = σ

∑
i,h

Ni
PilhwifE

(1− tilh)ιl
(4.6)

Wages clear the labor market in each country, hence:
wiLi = NiwifE + σ − 1

σ
Qi (4.7)

The first term corresponds to wages paid to labor used for firm entry, while thesecond reflects wages paid to workers in the production process. Summing-up across all origin-source country pairs that sell in n, we can show that thecountry n price index verifies:
Pn =

(∑
l

τ 1−σ
ln Ql

Ξ1−σ
l

) 1
1−σ (4.8)

The price index can be low thanks to large and close trade partners. Finally,aggregate expenditures in country i result from labor income and corporateincome tax revenues:11
Yl = wlLl +Bl + ∆l (4.9)

11There are several rationales for collecting corporate tax revenues that may differ acrosscountries. We avoid taking a stand on country’s heterogeneous preferences over the provisionof a public good by assuming that tax revenues are redistributed in a lump-sump fashion. Ourmeasure of welfare is thus better interpreted as an index of production efficiency rather thansocial welfare.
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where the imbalances ∆l.12 The system of equations (4.4)-(4.9) solves Ql, Yn,
wi, Ni, Pn with a numeraire condition such that P1 = 1.

4.1.4 . Tax-base and profit-shifting elasticities
As shown by Lind and Ramondo, 2018, the max-stable property of theFrechet distribution implies that Pilh corresponds to the share of profitsrealized by firms from i in lh.13 Denote Xilh the overall sales of firms from iselecting the pair lh. The probability for a firm from i to select the pair lh is:

Pilh = Xilhιl (1− tilh)∑
lhXilhιl (1− tilh)

(4.10)
Denote Xi = ∑

l,hXilh the worldwide sales of firms from i. Equation (4.10)implies:
Xilh

Xi

= Pilh/ (ιl (1− tilh))∑
l,h Pilh/ (ιl (1− tilh))

(4.11)
Equation (4.11) means that tax rates influence firms’ location choices, but theydo not affect their sales conditional on the location of their production site.After combining equations (4.1), (4.3), and (4.11), we obtain:

Xilh

Xi

= Ãilh(1− tilh)
υ1
σ−1−1Glh(Ãi, t)∑

l,h Ãilh(1− tilh)
υ1
σ−1−1Glh(Ãi, t)

(4.12)
This yields a gravity-type equation formultinational production sales. In partic-ular, the fraction of the taxable base that remains in each production locationis given by:

Xill

Xi

= Ãill(1− till)
υ1
σ−1−1∑

l,h Ãilh(1− tilh)
υ1
σ−1−1Glh(Ãi, t)

(4.13)
Note that the (partial) elasticity of the tax base in l to 1 − till is then υ1

σ−1 − 1.Moreover, the allocation of sales generated in l and moved toward tax havensis given by:
Xilh∑

l,h,h6=lXilh

= Ã
υ2
υ1
ilh(1− tilh)

υ2
σ−1−1

∑
l,h,h6=l Ã

υ2
υ1
ilh(1− tilh)

υ2
σ−1−1

(4.14)

This time, the (partial) elasticity of profits shifted from l to 1 − tilh is equalto υ2
σ−1 − 1. We thus allow for two distinct elasticities. In addition, the aboveequation delivers a gravity equation for bilateral profit shifting. The multilat-eral resistance terms in the denominator show that beyond the characteristicsof tax haven h, those of the other tax havens also matter for bilateral profitshifting. The model captures tax competition across tax havens. To see this,

12Whether imbalances are considered to remain constant in absolute terms instead of rela-tive terms does not make a difference for our quantification exercises.13See Lind and Ramondo, 2018, Lemma A.5. in the Online Appendix.
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note that a decrease in a tax haven’s tax rate tilh triggers two main effects.First, it increases the total share of profits shifted from l toward tax havens(see Equation 4.12). Second, it reshuffles these profits among tax havens (seeEquation 4.14). Some non-avoiding firms in l start shifting their profits to h andsome firms producing in l′ 6= l move their production site to l and engage inprofit shifting. Moreover, some firms that were previously shifting their prof-its to h′ 6= h now switch for tax haven h instead of h′. This gravity-based profitshifting enriches the reduced-form set-up à la Hines and Rice, 1994, standardin the corporate tax avoidance literature, in which bilateral profit shifting ab-stracts from other tax havens’ attributes and reallocation mechanisms acrosstax havens.14
4.1.5 . Discussion and extensions

As in Hines and Rice, 1994 or Huizinga and Laeven, 2008, we may also as-sume that for a bilateral pair, the marginal cost of shifting profits increases lin-early with the ratio of shifted profits to true profits. This functional formwouldlead to a variable elasticity of shifted profits to tax rates, and would predict ex-actly zero shifted profit when tax rates are aligned across the pair. Instead,our framework implies that some residual profits would be located in h evenwithout a lower tax rate, implying that tax havens would still get a profit "pre-mium". This distinction makes little difference when exploring small changesin corporate tax policy. However, they could turn out to be important when in-vestigating the impact ofmore ambitious reforms. In section 4.4, we explore indetail this question when turning to counterfactuals of implementing a globalminimum tax rate with a redistribution of taxing rights to the residence coun-try. Specifically, we extend our model to a non-constant elasticity of profits toeffective tax rates that we estimate and use for our counterfactuals.

4.2 . Estimating profit shifting

A preliminary step to calibration is the estimation of profit shifting, whichis not directly observable. This section describes the estimation procedure.The calibration of the model parameters, including elasticities, is addressed insection 4.3.Our baseline model assumes a territorial tax system in which firms aretaxed where production takes place. Its calibration requires quantifying theprofits shifted from source countries to tax havens. Ourmodel also shows thatthe probability and amounts of income shifting vary across residence coun-tries. Some residence countries might have better abilities to reduce the costsof shifting profits. Their firms are thus more aggressive in profit shifting thanin other countries. Consequently, we need to estimate the probability for firmsheadquartered in i to shift profits in tax haven h from source country l, andthe distribution of profits shifted for all i− l − h triplets.This section proposes a structural quantification of profit shifting, consis-tent with our model. The probability and amounts of profits shifted from the
14In these models, bilateral profit shifting between l and h is proportional to the differencein tax rates between l and h.
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source country to the tax haven depends on other tax havens’ tax rate oppor-tunities and factors in other production locations. The structural approach em-phasizes the importance of disentangling real from paper-profit elasticities. Italso rationalizes the variation of profit shifting across residence countries (e.g.European and U.S. firms in TWZ and Chinese firms in Garcia-Bernardo, Jansky,and Torslov, 2021).
4.2.1 . The structural approach

Our methodology. Equation (4.3) describes the probability for a firm from ito select the pair lh to locate its production and book its post-tax profits. Thefirm can either report its profit in the source country (h = l) or shift profitsfrom the source country to a tax haven (h 6= l). We denote by Πill and PSilhrespectively the absolute value of post-tax profits declared in l and shifted to
h by i−firms sourcing in l. Total profits - shifted or not - by firms from i are de-noted Πi, while PSi represent total shifted profits by firms from i. We use theseparability of Pilh across country pairs to derive a set of accounting equationsthat determine bilateral profit shifting. For h 6= l equation (4.3) boils down to

Pilh = si × sil × slh for h 6= l

where si = PSi
Πi is the probability that firms headquartered in i shift profits;

sil =
∑
h,h6=l Ã

υ2
υ1
ilh (1− tlh)

υ2
σ−1∑

l,h,h6=l Ã
υ2
υ1
ilh (1− tlh)

υ2
σ−1

and slh =
A

υ2
υ1
ll

(
αlh ((1− tlh) ιl)

1
1−σ
)−υ2

∑
l,h,h6=lA

υ2
υ1
ll

(
αlh ((1− tlh) ιl)

1
1−σ
)−υ2

.

Noneof these probabilities are observed in the data. In the next subsection,we show that conditional upon the overall profits shifted by firms from i to acountry h, i.e. PSih = ∑
l PSilh, as well as PSl, the overall amount of profitsshifted from source country l, the model structure can be used to back-out all

sil and slh. Subsection 3.3 addresses the estimation of PSih and PSl.As common in the literature, we assume that there is no profit shifted outof tax havens (αlh →∞, when h = l). Therefore, we back out the profit-shiftingshares for i and l being non-tax-haven countries.
4.2.2 . Bilateral profit shifting shares sil and slhWe proceed in 3 steps.

1. In a first step, we compute the probability sih = PSih/PSi that a firmheadquartered in i shifts its profits to country h conditional on being atax avoider. We note that:
sih =

∑
l

sil × slh. (4.15)
Compared to sil or slh, the share sih can be more easily estimated be-cause databases aboutMNCs’ profits inform in general on ownership link(who owns profits) rather than on value-added links (who generates thevalue embedded in the profits). The system shown in (4.15) gives a set of
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N ×H equations, withN the number of non-haven countries andH thenumber of tax havens. In steps 2 and 3, we show how to derive sil, whichwill leave us with a perfectly-identified linear system in slh.
2. In step 2, we further use the model’s structure to determine sil. We de-

note by Γil =
(

γil/γil0
γi0l/γi0l0

)υ2
υ1 the attractiveness of country l when i shifts its

profits to a tax haven (relative to a reference country denoted by i0). It iseasily verified that
sil = Γilsi0l∑

l Γilsi0l
. (4.16)

To interpret the equation above, first, note that the share of profits gen-erated in l should be positive to observe a positive share of profits shiftedfrom l. The share of profits that can be shifted from country l dependson the amounts of multinational production located in the country l andon the ability to shift part of the profits stemming from this productionto tax havens. The attractiveness of source country l for tax avoidersis therefore intrinsically linked to the tax base and profit-shifting elastici-ties. A higher elasticity of paper profits relative to real profits implies thatdifferences in attractiveness for multinational production - governed by
γil - are magnified when it comes to attracting tax avoiders, as shown by
Γil. In other words, source countries with more multinational produc-tion activity tend to attract disproportionately more tax avoiders, all elsebeing equal.
Instead, whenever υ2 = υ1, the share of profits shifted from l is pro-portional to the share of profits reported in l. While simple heuristicsmight assume that doubling profits doubles profit-shifting, our modelshows the importance of correcting for the differential in tax elasticitiesbetween real activity and paper profits.
From Equation (4.16), we can recover all sil from the reference country
si0l and the frictions γil.

3. In a third step, we use an accounting identity to back out si0l. Profitsshifted by multinational firms from source country l to tax havens areequal to the sum of the amounts of profits shifted from headquarterscountries PSi × sil.

PSl =
∑
i

PSi

sil︷ ︸︸ ︷
Γilsi0l∑
l Γilsi0l

. (4.17)

There are N equations and N unknowns (si0l). Consequently, the (non-linear) system in (4.17) is perfectly identified. We show below how weestimate PSi and PSl.
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To summarize, we use equation (4.17) to back-out si0l. Equation (4.16) isused to recover sil. Given sil and sih, the set of equations (4.15) is a linear systemwhich solves for slh.Our methodology can be summed up by figure 4.2.1. It proposes aschematic representation of profit shifting in our model: firms with residencein i make profits in source countries l. These firms may shift some profits totax havens h. Profit shifting in h can finally be attributed to their owners fromcountry i (they are either kept undistributed in the tax haven or distributedthrough dividends). Our goal is to triangulate profit shifting. By observing PSiand PSl, we can recover all production links between i and l. Using these linksand sih, we are able to find profit shifting shares slh.

i l

h

MP activity sil

Profit Shifting shares slhExcess income sih

Figure 4.2.1: A schematic representation of profit shifting
It is also important to note that the calibration of profit shifting requiresobserving the parameters υ1 and υ2. The latter can only be calibrated usingthe information on profit shifting. We will thus use an iterative procedure toquantify bilateral profit shifting. The next section will describe the calibrationof these two elasticities at length.

4.2.3 . Estimation of PSih and PSlWe start with evaluating the amount of profits shifted from each headquar-ter country to each tax haven, PSih which will determine sih and PSi.
Data: FDI and multinational production

Weuse data from a sample of 40 countries from 2010-2014. These countries ac-count for 84% of the world GDP in 2014. The sample includes seven major taxhavens (Hong Kong, Ireland, Luxembourg, Netherlands, Singapore, Switzer-land, and Offshore Financial Centers, an aggregate of 29 small Caribbean andPacific islands). As building blocks, we use the information on bilateralmultina-tional production and FDI income from the OECD’s direct investment statisticsand Eurostat’s balance of payment data. The construction of both datasetsand all the related data sources are described in the Online Appendix. The FDIincome dataset is the core statistical source from which we can observe theflows of reinvested earnings in tax havens and dividends from tax havens.15
15The literature which focuses on U.S. multinational firms shows large estimates of perma-nently reinvested earnings in tax havens. These funds are often held in U.S. financial institu-
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The FDI income data also contain information on interest payments. As notedby Wright and Zucman, 2018, these differ from the two other income compo-nents. In a tax avoidance scheme, they would be paid from the parent com-pany to the tax haven foreign affiliates. FDI income flows are presented on a
direct ownership basis rather than on an ultimate ownership basis. The formerdefinition gives more weight to conduit tax havens in the estimation of prof-its shifting. Damgaard, Elkjaer, and Johannesen (2019), present an interestingcontribution that we use later on to account for the use of tax havens as con-duits. Moreover, we need to evaluate the excessive amount of income bookedin tax havens as only a fraction of FDI income is associated with profit-shifting.The quantification of excess income requires defining a benchmark (normal)income that we present below.We follow the methodology of Ramondo, Rodriguez-Clare, and Tintelnot,2015 to construct data on bilateralmultinational production (MP). Thismethod-ology is now common in the literature related tomultinational production. Weconstruct Xill, the sales resulting from the production in country l by firmsheadquartered in the country i. More details and comparisons with similar ex-isting datasets are presented in Appendix 4.A.2. From multinational produc-tion, we can deduct bilateral multinational production shares and thus bilat-eral multinational production frictions γil (see Appendix 4.F). Last, we computeproduction by domestic firms (Xiii) for which we use data on country-level pro-duction (see Appendix 4.A).
Bilateral profit shifting as excess profits

The quantification of PSih requires the definition of a benchmark level of nor-
mal profit. We construct several benchmark levels, whose specifications aredetailed in Table 4.2.1 and then predict the level of profits that would be ob-served if there were no tax haven among the sending countries k. The dif-ference between the “benchmark” predicted profits and the predicted profitswithout tax havens is our measure of profit shifting from any country i to anytax haven h, PSih. We evaluate total profit shifting to range from $379bn to$411bn depending on the benchmark level.Controlled Foreign Corporation (CFC) rules, employed to counteract the al-location of passive income to low-tax jurisdictions, are unlikely to be a concernfor evaluating the amount of profit shifting. According to Clifford, 2019, firmsreact to CFC rules by reducing the revenues they locate in locations that enterthe scope of CFC rules. Moreover, within the European Union, CFC rules areonly applied to wholly artificial structures following the Cadbury-Schweppesjudgment (see Schenkelberg, 2020). This limits the potential bias for pairs of iand h in E.U. countries.Our estimation sample includes 33 origin (investing) countries and 52- des-tination countries – 33 non-haven countries, Hong Kong, Ireland, Luxembourg,
tions and are thus available to the U.S. capital market. Consequently, they constitute leveragefor U.S. multinationals. Until the tax reform of 2018, they could not be returned as dividendsto the U.S. parent company without incurring U.S. corporate taxation upon repatriation. SeeKleinbard (2011) and Murphy, 2013, “Indefinitely Reinvested Foreign Earnings on the Rise”, The
Wall Street Journal, 7 May 2013.
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Table 4.2.1: Estimating PSih
Dependent variable: FDI income(1) (2) (3) (4) (5)

EATRk − EATRk′ 0.056*** 0.036* 0.091*** 0.091*** 0.033*(0.019) (0.019) (0.017) (0.016) (0.017)
Havenk′ 1.565*** 2.336*** 2.767*** 2.104*** 2.682***(0.227) (0.238) (0.337) (0.747) (0.326)
ln(GDPk′) 0.497*** 0.574*** -4.472*** -4.392*** -3.395***(0.058) (0.080) (0.737) (0.722) (0.607)
ln(GDPk′)2 0.095*** 0.093*** 0.069***(0.014) (0.014) (0.012)
ln(GDPpck′) 0.355* 0.372** 0.337*** 0.304*** 0.537***(0.191) (0.157) (0.111) (0.109) (0.100)
ln(Distkk′) -0.645*** -0.501*** 2.592*** 2.163* 2.617***(0.089) (0.073) (0.923) (1.167) (0.985)
ln(Distkk′)2 -0.198*** -0.173** -0.188***(0.057) (0.073) (0.060)Contiguity -0.632** -0.358* 0.115 0.279 -0.046(0.246) (0.204) (0.198) (0.212) (0.182)Common Language 1.309*** 1.809*** 1.340*** 1.067*** 1.039**(0.412) (0.520) (0.514) (0.398) (0.499)Colonial Linkage 0.436 0.272 0.088 -0.227 -0.263(0.294) (0.302) (0.248) (0.224) (0.245)Common Colonizer 0.648** 0.822* 0.423 0.090 0.247(0.322) (0.476) (0.594) (0.475) (0.478)Com. Legal Origin 0.507 0.099 0.409 1.045*** 0.578(0.365) (0.458) (0.424) (0.381) (0.413)ln(# employees) 0.393***(0.080)
HQ FE Yes Yes Yes Yes YesRegion FE Yes Yes Yes Yes YesRegion × Haven No Yes Yes Yes YesHQ FE × Haven No No No Yes Yes
Observations 1,444 1,444 1,444 1,444 1,216Pseudo R2 0.819 0.836 0.861 0.884 0.873Number of destination countries 52 52 52 52 52
Implied Aggregate
Profit Shifting 393551 397358 411327 408764 379089
Dependent variable: FDI income that excludes income from interests. Poisson maximum likelihood (PPML)estimator as proposed by Santos Silva and Tenreyro, 2006. The PPML estimator successfully handles theheteroskedasticity in FDI income data and enables us to take advantage of the information contained in thezero FDI income series due to its multiplicative form. Robust standard errors clustered at the destinationcountry level in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Netherlands, Singapore, Switzerland, and 13 tax havens that are later aggre-gated to form a composite country (named “Offshore Financial Centers"). Wealso correct conduit FDI using data on bilateral FDI recorded on an ultimateinvestor basis rather than on a direct investor basis from Damgaard, Elkjaer,and Johannesen, 2019. This correction does not affect the aggregate amountof PSih. Details on the construction of the sample and the methodology aregiven in Appendix 4.B.Results are reported in Table 4.2.1 where each specification is estimatedusing Poisson pseudo-maximum likelihood (PPML) following Santos Silva andTenreyro (2006). The estimated shifted profits are similar across specifications.The specification in column (1) does not include Region × Haven fixed effects.The impact of tax havens on FDI income is assumed to be the same for alltax havens. By using these specific effects from column (2) onward, we followthe recent literature that shows that tax havens are used differently accord-ing to their geographic location (Laffitte and Toubal, 2021). In column (3), weadd quadratic terms for distance and GDP. In this specification, the contiguitydummy now has a positive impact, and the tax haven dummy coefficient ap-pears larger than in column (2). In column (4), we interact each headquartercountry fixed effect with the tax haven dummy. We therefore allow the origincountries to have a different propensity to use tax havens (Desai, Foley, andHines, 2006, Garcia-Bernardo, Fichtner, Takes, and Heemskerk, 2017). In col-umn (5), we add a measure of the number of employees in k working for afirm from i. This control is useful to consider the productive capacity of firmsfrom i to k.16Weuse the specification in column (2) to computePSih, the estimated levelsof bilateral profits that are shifted from residences to tax havens. From this,we can compute sih and PSW the total amount of profits shifting. Total profitshifting is estimated at $397bn.
Quantification of PSl

We quantify the total amounts of profit shifted from production country l tosolve our system. Knowing total profit shifting, we only need to compute theshare of profits shifted from l i.e. sl = PSl/PS
W . Our estimation of the relativeprofit shiftingmade from l relies on the differences between the share of prof-its reported ( Πll∑

l
Πll
) and the share of production reported ( Xlιl∑

l
Xlιl

) in countries
l. To get an idea about sl, we compare both shares. The ratio of production toprofits can be seen as a measure of profit-shifting intensity in country l inde-pendently of the origin of FDI. For instance, usinh this measure, the U.S. as asource country has a profit-shifting intensity of 1.5, while it is equal to one forGermany. It suggests that firms that produce in the U.S. shift more profits thanthose that produce in Germany, all other things being equal. We then weightthe size of each economy by this ratio to obtain sl.Alternatively, TWZ. also provides data on the amounts of profit shifting PSl

16Note that this variable is partially interpolated following the same procedure as for theMP sales and leads to a decrease in the number of observations. See Appendix 4.A for moredetails.
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by source countries. We use these amounts as inputs in our system as a ro-bustness test. As shown in Figure 4.B.3 in Appendix, the level of bilateral profitshifting using both inputs is qualitatively similar for the sample of countriesavailable in both TWZ. and our datasets.
4.2.4 . Results and comparison

Results. The Sankey diagram in Figure 4.2.2 shows the shares of profitsshifted from residence (sih) and source countries (slh) to tax havens. Forvisualization, we display the top 10 countries and aggregate the bilateralshares for others.

Figure 4.2.2: Profit shifting from i to h and l to h.
Note: This figure plots the estimated profit shifting from residence countries i (on the left), totax haven h (in the center) and from source country l (on the right) to tax haven h. Details onthe computation of profit shifting are given in section 4.2.

The figure shows the predominance of residence countries such as the U.S.and, to a lesser extent, Germany, the United Kingdom, and France in shiftingprofits to tax havens. It also shows the importance of European tax havensand, in particular, the Netherlands as a major destination of profit shifting.The Netherlands is also amajor destination of profit shifted from source coun-tries such as the U.S., Japan, and China. Furthermore, Figure 4.2.2 suggestslarger shares of profit shifted from the U.S. as a residence country than as asource. This is also the case for France, Germany, and the United Kingdombut not Japan and China. The pattern displayed in Figure 4.2.2 confirms thatgravitational frictions shape profit shifting. European tax havens prominentlyhost profits from non-haven countries in the E.U. and the U.S., while China andJapan shift most of their profits to Hong Kong and Singapore.
178



Comparisons. Important papers based onmacro-level generally provide es-timates of profit shifting at the production country or tax haven level (Zuc-man, 2014, Clausing, 2016; Clausing, 2020, Jansky and Palansky, 2019, Garcia-Bernardo and Jansky, 2021 and Torslov, Wier, and Zucman, 2022). Torslov, Wier,and Zucman, 2022 is the first paper to propose a methodology to compute bi-lateral profit shifting across pairs of source and tax haven countries that arecomparable to ours. They use the global amounts of shifted profits and anallocation key based on trade in high-risk services to determine profit shiftingbetween source countries and tax havens.17Table 4.2.2 reports the Spearman’s rank correlation of our vector ofestimated profit shifting with different estimates from the literature. Weaggregate our bilateral measure of profit shifting for each production countryand display the correlations of this vector with unilateral profit shiftingmeasures constructed by TWZ., the Tax Justice Network (Cobham, Garcia-Bernardo, Palansky, and Bou Mansour, 2020), and the European Commissionusing the CORTEX model (Alvarez Martinez et al., 2016). We find positive andlarger rank correlations at the unilateral level suggesting a stable relativeposition of each source country in profit shifting irrespective of the method-ology used. In Appendix 4.C, we provide additional materials that compareour profit shifting estimates with other sources found in the literature. Theestimates are rather similar on aggregate and for a vast majority of countries.
Table 4.2.2: Spearman’s rank correlation

Source Correlation Obs.
Unilateral profit shifting:
Torslov, Wier, and Zucman (2022) 0.90 33Cobham, Garcia-Bernardo, Palansky, and Bou Mansour (2020) 0.92 33Alvarez Martinez et al. (2016) 0.95 21
Bilateral profit shifting:
Torslov, Wier, and Zucman (2022) 0.61 111

We also compare our estimations with the bilateral estimates of Torslov,Wier, and Zucman, 2022. We restrict our comparison to bilateral estimatesfor European tax havens as TWZ reports an aggregate for non-European tax-havens. We find a positive and significant rank correlation between our bilat-eral measure and the one of TWZ., slightly above 60%. While the relative rankof source countries using different profit shifting methodologies proves to besimilar, we find the relative position of country pairs regarding profit shifting tobe dissimilar. Indeed, TWZ’s bilateral allocation of profit shifting relies mainlyon bilateral trade in services. As found by Davies, Martin, Parenti, and Toubal(2018) andWier (2020), not all source countries use services trade to shift profitto tax havens. The use of services transactions may also depend on the MNC’ssector of activities (Laffitte and Toubal, 2021).
17Their approach is discussed in appendix 4.B.
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We assess the correlation between our profit shifting allocation and an al-location based on excess trade in services with tax havens only. We use areduced-form methodology to directly approximate PSlh from the observa-tions of bilateral services flows. For each pair of countries l and h, we estimatethe amount of bilateral profit shifting as excessive high-risk services computedfrom a gravity equation. 18
Figure 4.2.3 shows a positive and significant correlation between excessivehigh-risk services and the theoretically consistent measure of bilateral profitshifting. The Spearman rank correlation coefficient of 0.6 indicates a relativelyhigh correlation between both series. This result suggests that services trade isan important driver of profit-shifting between source countries and tax havensbut shall not be considered its unique determinant. In particular, the PSlh es-timated in this paper is generally larger than the excess of services, suggestingthat services cannot explain all profit shifting.
In appendix figure 4.B.4, we explore the role of the parameters υ1 and υ2on the allocation of profit shifting. Only the ratio, and not the level, of theseelasticities matters. This ratio enters the calibration of profit shifting through

Γil. As such, the ratio will mainly affect the determination of sil (see equation4.16). In figure 4.B.4, we plot the baseline estimation of sil and alternative al-locations obtained by i) setting υ1 equal to υ2, and ii) increasing the ratio υ2
υ1
to3.5. In both cases the allocation of sil is similar to the baseline allocation anddisplays a Spearman correlation coefficient larger than 0.95.

4.3 . Elasticities and bilateral frictions

This section describes the rest of the calibration exercise. We first set theelasticity of substitution σ, we then estimate υ1 and υ2 that govern the realand paper profits elasticities. Finally we back-out profit shifting frictions andexplore their determinants.
4.3.1 . Elasticity of substitution and implication for profits

The CES monopolistic competition set-up implies a mark up equal to σ
σ−1 .We use administrative French firm-level data from the FARE administrativedataset and follow the methodology provided by De Loecker and Warzynski,2012 to calculate firm-level mark-ups. The results give amedianmark-up equalto 17% which corresponds to σ = 6.88. This is in line with estimates found in

18We regress the value of trade in services exported from country k to country n for theservice category s at date t on a dummy that is equal to one when a "high-risk" service s isexported by a tax haven k. High-risk services are defined following Torslov, Wier, and Zucman(2022) as insurance and pension services, financial services, charges for the use of intellectualproperty, telecommunications, computer and information services, and other business ser-vices. The methodology to estimate excesses follows the one used to estimate profit shiftingin section 4.2. An advantage in the context of service data is that we can include exportingcountry × year fixed effects. Therefore, the estimation of excesses is based on the excessexports of high-risk services compared to standard services in tax havens compared to thisexcess in non-tax-haven countries. We estimate Serviceknst = β1High-Risks × Havenk +
µnst + µkt + µkn + µs + εknst
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Figure 4.2.3: Comparison between excessive high-risk services and our mea-sure of bilateral profit shifting
Note: This figure compares the estimation of profit shifting between production countries lto tax havens h, as detailed in section 4.2, to the excess of high-risk services exported by taxhavens. High-risk services are defined following Torslov, Wier, and Zucman (2022) as insuranceand pension services, financial services, charges for the use of intellectual property, telecom-munications, computer, and information services and other business services.

the literature, e.g. Tintelnot, 2017.19
However, using a single parameter to map sales to profits in all countriesis problematic. It does not allow for matching multinational production andprofits for all countries and biases the counterfactuals concerning the real im-pact of tax reforms on production or tax revenues. This is why we have intro-duced a country-specific wedge ιl. Recall that ιl = σΠl/

∑
iXil, with Πl beingthe observed profits generated in country l after correcting for profit-shifting.Profits are computed using National Accounts data (see Appendix 4.A for de-tails). Since profits depend on σ/ιl, these parameters indirectly determine thetax-GDP ratio. In this regard, it is worth noting that the average model-basedtax-GDP ratio at the equilibrium is equal to 2.38%, which is similar to what isobserved in our data (2.27% based on OECD Corporate tax revenues data).

By using multinational gross output, a large part of ιl reflects expenditureson intermediate goods. In addition, ιl can also absorb a gap stemming fromfixed costs (or subsidies) that would impact net profits but not sales. We alsoignore heterogeneousmark-ups across firms and, therefore, across countries.
4.3.2 . Real and paper-profit elasticities

19Moreover, De Loecker, Eeckhout, and Unger, 2020 find a median markup around 20 per-cent using Compustat data.
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Tax elasticities are key for our counterfactual exercises. They determinehow changes in the global tax environment affect entry, production, and profit-shifting decisions. A novelty of our approach is to allow for, and calibrate, twotax elasticities: one for real activity (governed by υ1) and one for profit-shifting(governed by υ2). It reflects that corporate tax changes generate different re-sponses from real activities and profit shifting. In addition, the model restric-tions impose υ2 ≥ υ1, meaning that profit shifting is more elastic to taxes thanreal production. This approach speaks to the recent empirical corporate taxa-tion literature, which emphasizes the non-linear responses of profits to corpo-rate tax rates (e.g., Dowd, Landefeld, and Moore, 2017, Bratta, Santomartino,and Acciari, 2021, Fuest, Hugger, and Neumeier, 2021, Garcia-Bernardo and Jan-sky, 2021). These papers, however, do not distinguish between profits gen-erated by production activities and shifted incomes. Rather, the elasticity isestimated using data that pool together tax havens (where a large share ofprofits are shifted) and high-tax countries. Conditional on real activity, theirresults suggest a larger impact of corporate tax rates on profits for countrieswith very low tax rates than for countries with higher tax rates. This findingis consistent with our setting, where the elasticity of profit shifting to taxes islarger than the elasticity of real activity, as shown below.We now express equations (4.13) and (4.14) that identify the corporate taxelasticities in an estimable way in terms of observed variables with associatedcoefficients and fixed effects.
Tax base elasticity. The parameter that governs the elasticity of the tax basein country l, υ1, is obtained by rearranging Equation (4.13) as:

Xill∑
lXill

= Ãill(1− tll)
υ1
σ−1−1∑

l Ãill(1− tll)
υ1
σ−1−1 ∀(i, l) (4.18)

Xill represents sales of firms from i generated and taxed in l. Because Xill =
Xill
Xil

Xil
Xi
Xi, these sales can be recovered using data on PS shares Xill

Xil
= 1 −∑

l,h,h6=h βilh, MP shares Xil
Xi
, and aggregated MP sales Xi – all of which are ob-servable. We transform Equation (4.18) by taking its logarithm:

ln

(
Xill∑
lXill

)
= δ0

0 ln (1− tll) + δ0
1 lnÃill − ln

(∑
l

Ãill(1− tll)
υ1
σ−1−1

)
(4.19)

where δ0
0 = υ1

σ−1 − 1 is our coefficient of interest. Ãill includes bilateral fric-tions between residence and source countries and the production market’swage level and size. The regression analysis includes total and per capita GDP(in logs) and gravity-related control variables such as distance, contiguity, andindicators for colonial relationships. The headquarter country fixed effect is
FEi = ln

(∑
l Ãill(1− tll)

υ1
σ−1−1

). We, therefore, use the variation across pro-
duction countries to identify our coefficients.Table 4.3.1 reports the estimated coefficients and the corresponding pa-rameter elasticities υ1 for two values of σ ∈ {4; 6.88}. We use O.L.S. in column(1). In column (2), we show the validity of the results using the PPML estima-tor. Both estimations lead to similar positive coefficients for the corporate taxrates and thus similar values for υ1.
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Table 4.3.1: Tax base elasticity : υ1

Dependent variable:
ln

(
Xill∑
i
Xill

)
Xill∑
i
Xill

ln(t̃l) 2.639*** 3.047*(0.688) (1.674)
Residence country FE Yes YesTechnology controls Yes YesGravity controls Yes Yes
Observations 1,256 1,600Estimator OLS PPML
Implied υ1 (σ = 4) 10.90 12.10Implied υ1 (σ = 6.88) 21.40 23.80
Notes: Robust standard errors clustered at the i × llevel in parentheses. Gravity controls include bilat-eral distance (in logarithm), a contiguity dummy, colo-nial linkages dummies, common legal origin dum-mies and common language dummies. Technologycontrols include GDP and GDP per capita (both in log-arithm). *** p<0.01, ** p<0.05, * p<0.1.

Our preferred elasticity is the one presented in column (1) that uses thestatutory tax rate as a proxy for corporate tax. We find a parameter υ1 = 21.40using σ = 6.88, thereby suggesting that multinational production is relativelymobile across countries or, equivalently, that foreign and domestic productionare close substitutes. The tax base elasticity would have been 10.9 assuming
σ = 4. It is somewhat larger than the elasticity of multinational production tovariable production costs found in the literature. Head and Mayer, 2019 esti-mate an elasticity of 7.7 exploiting variation in car tariffs. Assuming the sameelasticity of substitution, Wang, 2020 also finds a tax base elasticity of 7.7 usingcross-section variation in corporate tax rates on aggregated MP sales. This im-plies that the impact of multinational firms’ production and profit-shifting fric-tions tend to be downplayed in our quantitative exercises compared to theseestimates. In the event where domestic and foreign production are perfectsubstitutes (large υ1), multinational production frictions would be mostly irrel-evant for our quantitative exercises.
Profit shifting elasticity. We start by taking the logarithm of Equation (4.14):

ln

(
Xilh∑

l,h,h6=lXilh

)
= δ1

0ln(1− tlh) + δ1
1lnÃilh (4.20)

−ln

 ∑
l,h,h6=l

Ã
υ2
υ1
ilh(1− tlh)

υ2
σ−1−1


where δ1

0 = υ2
σ−1 − 1 is our coefficient of interest. tlh is the tax rate applicablein tax haven h to tax-avoiding firms producing in country l. This tax rate is not
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observed as tax havens generally offer legal dispositions that allow effectivetax rates to strongly differ from the observed statutory tax rate (except forthe rare tax havens where the statutory tax rate is 0%). The average effectivetax rates are computed as the ratio of tax paid to pre-tax profits using theOECD’s Country-by-Country reporting (CbC-R) data.20 The OECD collects thisdata as part of theAction 13 of theBEPSProject. It consists of the aggregation offirm-level country-by-country reports for 2016. Firms with over EUR 750millionin turnovers must report their files, including information on taxes paid andprofits.21 An interesting and unique feature of the CbC-R is that the aggregationdistinguishes profit-making from loss-making firms. We keep profit-makingfirms in tax havens to avoid aggregating different types of firms. Unfortunately,the CbC-R data set is available for firms fromonly 25 reporting countries. Thereis not enough bilateral data to compute an effective tax rate, which would bespecific to each pair between the 40 production countries in our sample andeach tax haven. We therefore proxy the effective tax rate tlh by the medianeffective tax rate observed in each tax haven, th. We use alternative proxiesby computing the average effective tax rate or the lower quartile. The firstquartile is representative of the lowest effective tax rates paid in tax havens.It is therefore likely to represent the effective tax rates of large avoiders. We,however, use the median effective tax rate as our main measure to be moreconservative and the alternative rates in robustness exercises.
In Equation 4.20, Ãilh comprises information about technologies Alh, bi-lateral friction between headquarters and production countries γil and be-tween production countries and the tax havens, αlh. It also includes informa-tion on the source country’s wage level and market potential. We add a set ofheadquarter× production country fixed effects, FEil, which absorb the multi-national production costs γil. These fixed effects are perfectly collinear withsource countries’ specific factors such as wages and market potential. Theyalso absorb the production technology and ease of tax planning in l. More-over, the headquarter × production country specific effects confounds with

FEi = −ln
(∑

l,h,h6=l Ã
υ2
υ1
ilh(1− tlh)

υ2
σ−1−1

). We parametrize the frictions and tech-
nological parameters between the production country l and the tax haven hwith gravity covariates. Importantly, we also add an index of the tax havenaggressiveness to proxy for the tax avoidance ’technology’ of tax havens. It istaken from the TJN’s Corporate Tax Haven Index (Jansky, Meinzer, et al., 2020).We construct our index using the information ondifferent regulations and lawsin tax havens that inform on the profit-shifting technology. Different loopholesand legislative gaps are reviewed as well as policies regarding transparency,anti-tax avoidance, tax rulings, and treaties. This index is mainly based on thelegal features of tax havens, which makes it a good proxy for our understand-ing of how profits are booked in tax havens. We select the 13 out of 20 mostrelevant sub-indexes concerning our variable of interest and take their aver-

20This data have been used in other studies evaluating tax avoidance by multinational firms(Garcia-Bernardo, Jansky, and Torslov, 2021 at the macro level, Fuest, Hugger, and Neumeier,2021 or Bratta, Santomartino, and Acciari, 2021 at the micro-level).21The dataset covers, therefore, large firms that are more likely to avoid taxes than smallerfirms.
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age.22 Further discussion on data sources and the details of the data treatmentare provided in Appendix 4.A.4.As noted earlier, υ2 is needed to estimate profit shifting (see section 4.2)while it is also estimated using profit shifting data. To determine its value wefollow an iterative procedure.23Table 4.3.2 reports the estimation results of the last iteration. Our base-line specification uses the median effective tax rate. We find a coefficient of
7.8 which implies an elasticity υ2 = 52.1, when assuming σ = 6.88. The coef-ficient is precisely estimated and is approximately twice as large as upsilon1,the elasticity of the real activity to taxes.

Table 4.3.2: Profit shifting elasticity : υ2

Dependent variable:
ln

(
Xilh∑
i
Xilh

)
Xilh∑
i
Xilh

ln(t̃h) (Med.) 7.869*** 8.625***(0.191) (1.295)
il FE Yes YesGravity controls Yes Yes
Observations 6,561 7,091Estimator OLS PPML
Implied υ2 (σ = 4) 26.60 28.90Implied υ2 (σ = 6.88) 52.10 56.60
Notes: Robust standard errors clustered at the il levelin parentheses. Gravity controls include bilateral dis-tance (in logarithm), a contiguity dummy, colonial link-ages dummies, common legal origin and common lan-guage. *** p<0.01, ** p<0.05, * p<0.1

Profit shifting elasticity and the existing literature. How does the profitshifting elasticity derived here compare with estimates in the current litera-ture? The parameter υ2 governs the elasticity of profit shifting, conditional onshifting profits. It governs the allocation of profits shifted to tax haven h byfirms producing in l. Associated with υ1, that governs the international alloca-tion of the tax base, it informs on how reported profits move with changes intax rates.To get a sense of the elasticities of corporate revenues that υ1 and υ2 imply,we simulate the effect of a unilateral 5%decrease in the statutory corporate taxrate in the U.S. (see below in section 4.4 for details on the implementation of
22We select the following variables: Foreign investment income treatment, Loss utilization,Capital gains taxation, Sectoral exemptions, Tax holidays and Economic zones, Fictional in-terest deduction, Public company accounts, Tax court secrecy, Interest deduction, Royaltiesdeduction, Service payment deduction, CFC. rules, and Tax treaties.23We solve equations 4.15 to 4.17 by setting up an initial value of υ2. We estimate to deter-mine a new value of υ2. We replicate the steps until the same value is obtained in the outputof two following iterations.
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counterfactual scenarios). We find that the profits reported in the U.S. increaseby 1.14%while production increases by 0.31%. Normalized to a 1% change in thetax rate, we obtain an elasticity of profits of 0.22, which can be decomposedbetween real activity responses (0.06) and profit shifting responses (0.16).There is no direct comparison available in the literature. Indeed, the profitshifting literature computes semi-elasticities of reported profits to taxes usingcross-country variations while our exercise highlights a within-country elastic-ity. This literature shows that keeping production constant, a 1-point decreasein the tax rate corresponds to 1%more reported profits (see the meta-study ofBeer, Mooij, and Liu, 2020). At the country level, a few studies have estimatedthe elasticity of reported profits to corporate taxes in the U.S.. Gruber andRauh (2007) report an elasticity of 0.2. A recent study by Coles, Patel, Seegert,and Smith (2022) finds an elasticity of profits of 0.9 which in decomposed be-tween real responses (0.3) and optimization responses (0.6). This last studyuses marginal tax rates and identifies its effects using small firms while thefirms covered by Gruber and Rauh (2007) are larger. Due to their methodolo-gies and coverage, in both cases the optimization responses of firms are likelyto be different from ours.24 The elasticity of taxable income implied by ourestimates appears close to the one estimated by Gruber and Rauh (2007) andlike Coles, Patel, Seegert, and Smith (2022) we find that optimization responsesdrive the larger part of this elasticity.
4.3.3 . Profit shifting frictions

In this subsection, we back out the profit-shifting frictions consistent withthe observed flows of shifted profits by firms in residence i to tax haven h fromsource country l. We first detail the procedure and then explore themagnitudeand determinants of these frictions.
Normalisation. The likelihood that firms shift their profits from l and h isspecific to their residence country i. The country of residence may alleviate ordampen bilateral profit-shifting frictions αlh through θi. In order to interpret
θi, we first need to normalize it. We introduce θ̄ so that θi = θ̃iθ̄ where θ̄ isdefined such that in the absence of profit-shifting frictions, i.e., when θ̃i = αlh =
1, ∀i, l, h ∈ N ×N ×H then

∑
l 6=h

All = θ̄

H∑
l 6=h

A
υ2
υ1
ll


υ1
υ2

or, equivalently
θ̄ =

∑
lAll(

H
∑
lA

υ2
υ1
ll

)υ1
υ2

24Coles, Patel, Seegert, and Smith (2022) uses corporate tax bracket thresholds to identifytheir elasticities. These thresholds generally apply to small firms that are unlikely to shift prof-its in tax havens. The optimization responses correspond to income shifting between the cor-porate and the individual tax bases, or to inter-temporal optimization responses.
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The normalization of θ̄ implies that everything else being equal, in the absenceof frictions between any non-haven country l and any haven h ∈ H, the proba-bility of shifting and not shifting conditional on producing in a non-haven coun-try are equal.
Profit-shifting frictions and interpretation. Backing-out θ̃i and αlh re-quires estimates of All, γil, τln and the endogenous variables w,Ξ in the initialequilibrium – the one that is consistent with the profit-shifting probabilities
Pilh. The procedure is detailed in appendix 4.F.We now turn to mapping these profit-shifting frictions and countries’ taxaggressiveness into a trilateral cost of profit shifting. In the absence of all non-profit-shifting frictions and when endogenous variables are equal across allcountries, the probability that firms from i engage in profit shifting over theprobability that they do not reads as:

∑
l 6=h,h Pilh∑
l 6=h Pill

=
∑
l 6=h,hA

υ2
υ1
ll (θiαlh)−υ2

∑
l,h,h6=lA

υ2
υ1
ll (θiαlh)−υ2

×

(∑
l,h,h6=lA

υ2
υ1
ll (θiαlh)−υ2

)υ1
υ2

∑
All

Setting αl′h′ = αlh and rearranging, the above equation simplifies as∑
l 6=h,h Pilh∑
l 6=h Pill

=
(
θi

θ̄
αlh

)−υ1

This expression shows that θi and αlh can be mapped into a marginalcost equivalent Costilh := θ̃iαlh. It is the marginal cost increment associatedwith profit shifting from any l to any h by i would all profit shifting frictions be
such that αl′h′ = αlh. Note that in contrast with the trade τln or multinationalproduction frictions γil, the interaction of real production and profit-shiftingelasticities implies that bilateral profit-shifting flows do not verify the irrel-evance of independent alternatives. The cost of shifting profits from l to hdepends on the frictions to engage in profit shifting between other l′−h′ pairs.

Determinants of profit shifting costs. In Figure 4.3.1, we represent the dis-tribution of average profit shifting costs between l and h. Conditional on ob-serving profit shifting, the median value of profits shifting costs calculated inour sample is 1.23 – the average value of profits shifting costs is 1.24. A profitshifting cost of 1.23 means that shifting from a residence country i to a taxhaven h through a production affiliate l generates an increase in the cost ofproduction of 23%, all other things being equal.The friction can be compared to the variable friction γil, which representsthe costs of separating the location of production from headquarters. Givenour sample, we find a median value of γil on the same sample is 1.40, slightlymore than the multinational production costs figure of 1.31 provided by Headand Mayer (2019) for the car industry.The profit shifting cost has two components: the tax aggressiveness of theresidence country θ̃i and the bilateral friction αlh. We decompose them usinga simple fixed effects regression. We estimate the following equation:
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Figure 4.3.1: Average cost of profit shifting (costilh)
Note: This figure plot the distribution of the profit shifting cost costilh averaged over i coun-tries.

ln(costilh) = ln(θ̃i) + ln(αlh) + εilh (4.21)
with ln(Costilh), the logarithm of the profit-shifting costs. The residencecountry fixed effects correspond to the log of θi. The source and tax havendyadic fixed effects capture the bilateral profit shifting frictions αlh. Note thatthe different abilities of each residence country to reduce the costs of shiftingprofits should be interpreted as deviations from the tax aggressiveness of onereference country. We choose the U.S.A. About 26% of the variation in theprofit-shifting costs is explained by the (log) bilateral frictions, αlh.In Figure 4.3.2, we display the cross-country distribution of the log of θi.Compared to U.S. MNCs, Turkish firms experience a profit-shifting cost penaltyof 41%. BelgianMNCs benefit from a 14% reduction of profit-shifting costs. Thedifferences in tax aggressiveness across residence countries highlighted by fig-ure 4.3.2 show the key role of headquarters in firms’ profit-shifting behavior.We turn to the examination of bilateral profit-shifting frictions. In Table4.3.3, we show the results of estimations of the log of αlh on gravitational vari-ables, tax rates, and the TJN’s Corporate Tax Haven index (CTHI). The CTHIranks tax havens by combining information on the scope for corporate taxabuse allowed by the jurisdiction’s tax and financial systems and the amountof financial activity from MNCs.Distance and colonial linkages coefficients have the expected signs. Insti-tutional and cultural linkages lower profit-shifting costs while higher bilateraldistances increase them. Moving Switzerland, the closest tax haven to France,
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Figure 4.3.2: Distribution of ln(θi)

Note: This figure plots the residence country fixed effect obtained by estimating equation 4.21.It theoretically corresponds to ln(θi).

to the same location as Singapore, the most remote tax haven from France,would increase the costs of shifting profits fromFrance to Switzerland by about17%– based on the distance elasticity in column (1). Interestingly, the distanceelasticities vary between 0.01 to 0.013 and are comparable to the bottom esti-mate of the distance elasticities of trade costs which generally range between0.01 and 0.07 (Head and Mayer, 2013).
We find a negative correlation between the composite corporate tax havenindex, which we can see as a proxy for the country-specific tax avoidance tech-nology, and the bilateral profit-shifting frictions. We find similar results usingthe information on the extent of transparency or tax loopholes and exemp-tions introduced by tax havens. Moving the CTHI ladder from Luxembourg (62points over 100) to OFCs (92 points over 100) would decrease the costs of profitshifting by 0.03% (estimate in column (3)).
The corporate tax rate difference between the source and the tax havencountries negatively correlateswith the bilateral profit-shifting costs. However,we find a larger difference in inducing lower costs, all other things equal. Thisfinding has important consequences for minimum taxation. Consider a taxhaven with a tax rate of 0% and a non-haven country with a tax rate of 20%.The introduction of a minimum tax of 15% decreases the tax rate differentialby 75%. All other things being equal, this would increase profit-shifting costsby 0.9% (estimate in column (3)).
All other things being equal, we find weak evidence that tax haven size andlevel of development negatively correlate with bilateral profit-shifting frictions.TheGDPandper-capitaGDP variables become insignificant oncewe include an
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Table 4.3.3: Gravitational determinants of profit-shifting frictions
(1) (2) (3) (4) (5)

ln(αlh)
ln(distancelh) 0.0117*** 0.00962*** 0.0114*** 0.00957*** 0.0129***(0.00250) (0.00213) (0.00206) (0.00207) (0.00238)Ever colony lh -0.00989* -0.0157*** -0.0173** -0.0163** -0.0176***(0.00513) (0.00553) (0.00654) (0.00681) (0.00569)Common colonizer lh -0.00951** -0.0178*** -0.0122** -0.0151*** -0.0116**(0.00452) (0.00440) (0.00448) (0.00460) (0.00452)Common legal origin lh -0.00343 -0.000954 -0.00559 -0.00671 -0.00154(0.00499) (0.00554) (0.00537) (0.00563) (0.00522)Contiguity lh -0.00222 -0.00371 0.00133 -0.00239 0.00360(0.00702) (0.00957) (0.00979) (0.00970) (0.00982)
ln(GDPh) -0.00697*** -0.00423** -0.00792*** -0.00221(0.00110) (0.00179) (0.00147) (0.00241)
ln(GDPpch) -0.00191 -0.0108*** -0.00749** -0.00442(0.00212) (0.00310) (0.00312) (0.00335)
ln(tl − tlh) -0.0124** -0.00553** -0.0209*(0.00584) (0.00267) (0.0112)Corporate tax haven index h -0.000979***(0.000154)Loopholes and exemptions h -0.000311***(7.87e-05)Transparency h -0.000796***(0.000138)
Observations 212 212 212 212 212R-squared 0.983 0.963 0.966 0.966 0.967Source Fixed Effects Yes Yes Yes Yes YesHaven Fixed Effects Yes No No No No
Robust standard errors clustered at the l level in parentheses. *** p<0.01, ** p<0.05, * p<0.1

indicator of the level of transparency. This result suggests that less transparenthavens, mostly of larger size and a higher level of development, have lowerbilateral profit-shifting costs.

4.4 . Counterfactual Results

In this section, we use calibrated parameters from the previous sectioncombined with estimates of bilateral profit shifting and other inputs to inves-tigate counterfactual tax policies (see table 4.4.1 for an overview). Beyond taxrevenues, the model allows us to study tax policy changes in each country’sGDP level, profit shifting, and welfare. We start by presenting the effects ofsimple tax policy changes in order to illustrate the model’s key mechanisms.We then discuss the principle of minimum taxation and investigate its impactfor a fixed and endogenous number of corporations. This distinction allows usto discuss both short and long-run effects from tax policies.
In ongoing work, we also consider alternative criteria for welfare – by intro-ducing a public good to finance and disentangle consumer welfare from pro-duction efficiency. We also examine the level of welfare-maximizing minimumtax rates when minimum taxation is implemented multilaterally or unilater-ally. We finally study the impact of the implementation of a Destination-BasedCash Flow Tax (Auerbach, Devereux, Keen, and Vella, 2017) as an alternative
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tax system that we compare to minimum taxation.
We adopt the exact hat algebra (EHA) methodology popularized by Dekle,Eaton, and Kortum (2007) and Costinot and Rodriguez-Clare (2014) to providethe results of our hypothetical scenarios. This technique consists of writing thenew equilibrium in proportional changes to obtain counterfactual predictions.We refer the reader to Appendix 4.G for details on the algorithm.
We focus on the U.S. as an example throughout the discussion for clarityand simplicity. However, the concepts expressed can readily be generalized toall non-haven countries in our sample.

Table 4.4.1: Calibration overview
Variables Definition/Source/Methodology/Reference Section

Endogenous
variables

Xln Trade. Trade in goods from Comtrade, Trade in ser-vices from EBOPS, Own trade from OECD’s TiVA. Appendix4.A.1
Xill Multinational Production Sales. Methodology fromRa-mondo, Rodriguez-Clare, and Tintelnot (2015). Data:OECD’s AMNE, Eurostat’s FATS, BEA’s USDIA, ThomsonReuters’ Merger and Acquisition.

Appendix4.A.2

Xilh Profit shifting. Estimated using accounting models’equations and using data from OECD and Eurostat bi-lateral balance of payments, IMF Balance of paymentsdata, ECFIN’s Financial Flows Dataset.

Section 4.2,Appendix4.A.3

Parameters
tl Statutory tax rate. KPMG Statutory Corporate tax ratetables. Appendix4.A.4
tlh Tax havens’ tax rate. OECD’s Country-by-Country re-porting. Appendix4.A.4
Πl Profits recorded in l. National Accounts, methodologyfrom Torslov, Wier, and Zucman (2022). Appendix4.A.5
ιl Profits-sales gap. Computed using: ιl = σ Πl∑

i
Xill

. Section 4.3.1
σ Elasticity of substitution. Set to 6.88 following a 17%mark-up in French firm level data (De Loecker, Eeck-hout, and Unger, 2020 methodology).

Section 4.3.1

υ1 Elasticity of the tax base. Estimated following equation4.19. Set to 21.4 Section 4.3.2
υ2 Elasticity of profit shifting. Estimated following equa-tion 4.20. Set to 52.1 Section 4.3.2

Frictions
γil Multinational production frictions. Backed-out from

Xill shares.
Appendix 4.F

τln Trade frictions. Backed-out from Xln shares. Appendix 4.F
αlh Profit shifting frictions. Backed-out from Xilh. Section 4.3.3,Appendix 4.F
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4.4.1 . Preliminary counterfactuals: Model mechanisms
Unilateral tax reforms. What are the effects of a 5% unilateral reduction of U.S.
statutory tax rate on tax revenues, profit shifting, production, and consumer wel-
fare? In ourmodel, the cross-country reallocation of production affects tax rev-enues. The hypothetical scenario of reducing the U.S. statutory tax rate woulddirectly impact U.S. GDP, and the amounts of profits shifted to tax havens.Reducing production costs would increase the U.S. tax base by raising its at-tractiveness. Additionally, profit shifting decreases because it would not beprofitable for some firms to continue to shift profits to tax havens at a lowerU.S. tax rate. In Figure 4.D.1 in the appendix, we illustrate the effects of an uni-lateral reduction of the U.S. statutory tax rate by 5%. Tax revenues decrease by3.91%. The static effect of the unilateral tax reduction on tax revenues is com-pensated by the reduction in profit-shifting activities (-9.95%) and by a modestincrease in U.S. GDP (+0.31%). Overall, welfare measured by real expendituresincreases by 0.33%.

The impact of unilateral tax reform on U.S. consumers’ welfare depends onthe effects of the reform on the components of real expenditureUn (aggregateexpenditure deflated by the price index). From equation (4.9), U.S. aggregateexpenditures result from corporate income tax revenues and labor income. Allelse being equal, a 5% unilateral reduction of the U.S. statutory tax rate wouldreduce corporate income tax revenues and thus consumers’ income becauseof lesser lump-sum transfers. The unilateral reduction of the U.S. statutory taxrate would increase U.S. attractiveness, production, and labor demand. Work-ers would therefore enjoy higher wages from this channel. A reduction in theprice index drives a slight positive effect on real trade imbalances. In Figure4.D.2, we illustrate the effects of a 5% unilateral reduction of U.S. statutory taxrate on consumer welfare. A unilateral decrease of the tax rate by 5% gener-ates an increase in welfare by 0.33%. This positive effect stems from a largeand positive response of wages (+0.39%) that is not offset by the effect of theunilateral reform on the redistribution of tax revenues (-0.08%). The impact oftrade imbalances on consumer welfare remains negligible (+0.03%).
Effective anti-abuse laws. What are the effects of implementing multilateral
effective anti-abuse laws in non-haven countries? Implementing multilateral ef-fective anti-abuse laws would eliminate profit shifting to tax havens. The hy-pothetical scenario shows how profit shifting might benefit non-haven coun-tries. For the sake of clarity, we consider that this implementation is costless.Figure 4.D.3 shows the effects on the U.S. economy of the multilateral imple-mentation of effective anti-abuse laws. The policy increases the U.S. effectivetax rate, increasing U.S. tax revenues (+7.64%) at the expense of production (-0.61%). The net effect on consumer welfare depends on whether the potentialloss of production due to the reduction of the level of attractiveness is morethan compensated by the increase in tax revenues due to the elimination ofprofit shifting. We find a net welfare loss of 0.42%. All else equal, firms thatwould have found it beneficial to locate their production in the U.S. and shifttheir profits to a tax haven may relocate their activities elsewhere. In Figure4.D.4, we break down the increase in U.S. tax revenues into the part stemming
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from the reduction in profit shifting and the part coming from the realloca-tion of production. As shown, the reform would lead to higher tax revenues(+8.31%) if production would not reallocate (-0.66%). This finding, which canbe generalized to all non-haven countries, illustrates that high-tax countriesbenefit from tax havens to attract foreign production.25 Lax enforcement ofanti-abuse laws might therefore be used by non-haven countries in order toattractmobile firms (for instance Altshuler andGrubert, 2005, Hong and Smart,2010 or Dharmapala, 2020).
Closing a tax haven. What are the tax revenues and real effects of closing a tax
haven? Equation 4.14 shows that bilateral profit shifting depends on the taxhaven’s characteristics and those of other tax havens. The hypothetical sce-nario of closing a tax haven would have important consequences on reallocat-ing profits, production, and tax revenues. We choose Singapore and continueto illustrate the effects on the U.S.First, some firms would not find it advantageous to shift profits to other taxhavens because of larger bilateral profit shifting frictions αlh. These firms stopshifting profits to tax havens generating more tax revenues in source coun-tries. We illustrate these effects by shutting down profit shifting to Singaporeand examining the changes in U.S. tax revenues, GDP, profit shifting, and con-sumer welfare. Appendix figure 4.D.5 illustrates the results. We find a positiveeffect on tax revenues (+0.21%)mostly due to profit-shifting reduction (-3.30%).The U.S. loses GDP (-0.07%) because its effective tax rate increases relativelyand slightly more than in other countries. Eliminating the possibility of shiftingprofit in Singapore would lead some firms to leave the U.S. – leading to a netwelfare loss. The negative effect on welfare is relatively small (-0.02%).26 Thesefindings are consistent with Suárez Serrato, 2018 who shows that eliminatinga tax haven generates real effects beyond those on tax revenues.Second, a share of profits would be reallocated to other tax havens fol-lowing bilateral profit shifting frictions αlh: more "aggressive" and closer taxhavens would gainmore. We consider the hypothetical scenario of closing Sin-gapore and show in appendix Figure 4.D.6 the changes in tax revenues acrosstax havens. Our findings suggest a substitution of profit shifting across tax-havens. Shutting down Singapore induces a larger reallocation of profits toHong Kong than Luxembourg or Ireland. This result underlines the importanceof bilateral profit shifting frictions and gravitational forces in explaining profitshifting to tax havens.Third, closing a tax haven would increase the effective tax rate in all sourcecountries that previously shifted profits. It would therefore affect their at-tractiveness. Given the gravitational structure of profit shifting, the impact issmaller for source countries that shifted few profits to the closed tax haven.Following this increase in the effective tax rate, some firms may relocate theirproduction and profit shifting activities. In appendix Figure 4.D.7, we show taxrevenues changes across non tax haven countries after closing Singapore.

25Source countries that are relatively more attractive in production because of easier accessto tax havens are also likely to lose more once the reform is implemented.26For comparison, 5% statutory tax rate increase in the U.S. decreases welfare by 0.34%.
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Sensitivity and extensions. In appendix 4.D, we propose two different sce-narios to analyze the sensitivity of our results. In each scenario, wemodify oneor several key calibrated parameters: υ1 and υ2. In the first scenario, the profitshifting elasticity (υ2) is equal to the tax base elasticity (υ1). This scenario re-flects a hypothetical case in which profit shifting is less sensible to changes incorporate taxes. In the second scenario, we keep υ2 constant, and we considera lower value of υ1, that we set to 15. Under this scenario, the tax base elasticitywould be lower and firms’ location more responsive to their costs. Intuitively,the lower υ1, the higher the real effects from tax reforms. These scenarios areimplemented when simulating an unilateral 5% decrease in the corporate taxrate in the U.S. and when ending profit shifting at the world level.
Results for the unilateral decrease on the statutory tax rate are displayed infigure 4.D.8. We observe slightly less tax revenues in both alternative scenar-ios, driven by a lower decrease in profit shifting than in the baseline scenario.When υ2 is lowered, profit shifting is less sensible to taxes, which explainsthis result. In the second scenario, decreasing υ1 while keeping υ2 constantmeans that production is less mobile internationally. Therefore the decreasein shifted profits relative to the tax base is lower for a lower υ1. Production andwelfare are almost unaffected. This is expected given the small shock we areimposing on the equilibrium.
We repeat the same sensitivity exercise in the case where the profit shift-ing is multilaterally stopped (figures 4.D.9 to 4.D.11). In the first alternative sce-nario, where υ1 is fixed and υ2 decreased, there is no effect on any outcome.This is expected since when profit shifting stops, there is no room for υ2. Whenthe elasticity of real profits in lowered to 15, keeping the elasticity of profitshifting constant, we observe systematically (slightly) lower tax revenues fromending profit shifting than in the baseline parametrization. This is explained bythe effect of the reform on production. Production appears more negativelyaffected when υ1 is decreased. Indeed, a lower υ1 means that the costs facedby MNEs becomes more important in their decision. Countries which reliedon profit shifting to attract MNE activity are now hardly affected. This is forinstance the case of Belgium, France or the U.S. This effect also translates inmore negative changes in welfare.

4.4.2 . Minimum taxation

The general principle of minimum taxation implies that no foreign affiliatecan escape a minimum rate of taxation tmin by declaring its operations ina low-tax jurisdiction. Minimum taxation gives the countries which own thetaxing rights the ability to tax foreign profits of corporations that would havebeen taxed at a lower rate than the minimum tax rate. Addressing whichjurisdictions should have the taxing rights is delicate since, in effect, valuecreation stems from the joint location of headquarters, the location of re-search and development, and the place of production of physical output (seeDevereux, Auerbach, Keen, Oosterhuis, Schön, and Vella, 2021). Therefore,the taxing rights could be either allocated to the source or to the residence
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countries.27 Moreover, minimum taxation can be implemented unilaterallyor multilaterally. Notice that the implementation of the minimum rate couldalso include a substance-based carve-out.28 In this case, minimum taxationshould not strongly affect tax competition for real activities but tackle directlyprofit-shifting incentives. It is, however, conceivable to apply minimumtaxation broadly on any activities, meaning that all firms will be taxed at leastat the minimum rate on all their foreign profits. In this case, it impacts taxcompetition directly by moving the tax rate floor from zero to the chosenminimum tax rate.A common objection to introducing aminimumeffective tax rate is the pos-sibility of corporations moving their headquarters to a country that does notapply an effective minimum tax rate.29 Our model allows dissecting the ef-fect of minimum taxation in the short-run (assuming a fixed number of firms)and in the long-run (once the number of firms adjusts endogenously). In bothcases, multinational firms may relocate their production across countries. Inthe longer run, headquarters may also enter or exit markets. The short-runscenarios correspond to situations where headquarters cannot exit or enterfollowing a tax-policy change. In particular, the short-run scenario does notallow for corporate inversions - the relocation of HQ to low-tax jurisdictions.
Model’s implementation. We operationalize the implementation of the re-form by applying minimum taxation either to shifted profits only,∑l,h,l 6=h PSilh(a version with carve-outs), or to total profits ∑l,h PSilh (a version withoutcarve-outs), as long as they are taxed under the minimum tax rate. Here, weimplement a polar version where the real activity is fully deductible for theminimum taxation (full substance-based carve-out). The simulations deliver

27The recent reform of international taxation allocates the residual taxing right on foreignprofits to residence countries (see OECD, 2021). Taxing rights to residence countries ratherthan source countries is still hotly debated. This is discussed for instance in Englisch andBecker (2019).28The initial proposal of the Biden Administration in 2020 specified that the profits of U.S.corporations made even by real activity in low-tax countries would no longer be deductiblefrom their U.S. tax base (as it is the case with the QBAI exemption). The idea was, amongother things, to counteract the decline in tax revenues following the implementation of the"GILTI" (Global Intangible Low-taxed Income) taxation system, which provides an exemptionfor income generated by tangible assets abroad (labeled "QBAI" for Qualified Business AssetInvestment). Whereas this exemption was intended not to penalize productive investment,the U.S. administration notes that it has encouraged U.S. corporations to invest more abroadto reduce their tax base via GILTI. This is a reminder that tangible investment is indeed affectedby the tax policy.29This issue has been a concern of the U.S. administration for many years because of its taxregime. Effective tools such as “BEAT", recently replaced by “SHIELD", have therefore been putin place, limiting the legal possibilities of this type of arrangement. The BEAT (Base ErosionAnti-Abuse Tax) clause is an anti-abuse clause introduced to stem the erosion of the tax basedue to so-called “erosive” payments made to a group’s foreign entities. The SHIELD (StoppingHarmful Inversions and Ending Low-tax Developments) clause, proposed by the Biden Admin-istration, concerns payments leaving the U.S. to countries where the effective rate is less thanthe U.S. effective rate. It provides for the elimination of deductions on such payments. Asnoted by Fuest, Parenti, and Toubal (2019), the implementation of minimum taxation relies ontwo legal instruments, the income inclusion rule (IIR) and the tax on the base erosion payment.These two rules make it possible to reduce the occurrence of inversion significantly.
195



lower bounds of the impacts.The profit shifting response varies according to tax rate differentials be-tween the source and the tax haven countries. We expect larger responses ofprofit shifting when the tax differential is small. It has implications for imple-menting the minimum tax rate as a higher rate would reduce profit shiftingmore than proportionally.The calibration of υ2 rests on the assumption that the share of profitsshifted to tax havens is a constant elasticity function of the corporate taxrate. While this assumption is reasonable for small changes in corporate taxrates, a minimum taxation reform could generate large variations in effectivetax rates and tax rate differentials. We refine our parametrization of theprofit-shifting elasticity and allow for an additional variable profit-shiftingelasticity. We augment our profit shifting friction αlh with (tl − tlh)k where kis a shape parameter. The partial elasticity of profit shifting then becomes(
υ2
σ−1 − 1

)
+ kυ2

υ1

(1−tlh)
(tl−tlh) . We recover the shape parameter k from the data.This

alternative calibration yields a profit shifting elasticity υ2 = 43.6 (estimatedparameter of 6.41 with a standard error of 0.23) and k = 0.23 (estimatedparameter of 0.23 with a standard error of 0.01).Figure 4.4.1 below visualizes the implied elasticities of profit shifting whenthe elasticity of profit shifting to corporate tax rate differentials is constant andwhen it is allowed to vary with tax rate differentials. The figure shows that theconstant elasticity is above the non-linear elasticity for large tax differentials.It is largely below when the tax differential gets closer to zero.
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Figure 4.4.1: Implied elasticities of profit shifting at equilibrium
This result has implications for the implementation of the minimum taxrate. A higher rate would reduce profit shifting more than proportionally. Weobserve large elasticities for tax differentials that are smaller than 10%. Thisresult suggests larger responses of profit shifting when the tax differential is
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small. We implement this non-linear specification of the profit-shifting elastic-ity throughout this section.
Results. The effects of minimum taxation depend on whether the reform isimplemented unilaterally or globally. They also rest on which source or resi-dence country has the taxing rights. We assume a full substance-based carve-out and variable-elasticity υ2. We summarize the results in Table 4.4.2 whichdistinguishes two panels. In panel A, we present the results of short-run sce-narios where the number of firms (and therefore Ωn) is fixed. Minimum taxa-tion induces a cross-country reallocation of production. In panel B, we presentthe results of long-run scenarios when we allow the model to endogenouslyadjust the number of firms. These latter scenarios consider entry and exit inaddition to real reallocation effects.
Table 4.4.2: Impact of minimum taxation for the U.S. (Minimum taxation rate:15%)

Percent change in ...
Minimum Taxation Tax Profit Production Consumerrevenues Shifting Welfare

A. Short Run Effects

Unilateral
– Residence 4.18 -28.37 0.05 0.04– Source 4.45 -38.68 -0.01 -0.03
Multilateral
– Residence 4.33 -29.37 0.09 0.13– Source 3.98 -29.37 0.09 0.07

B. Long Run EffectsUnilateral
– Residence 3.85 -27.77 -0.18 -0.17– Source 4.31 -38.60 -0.14 -0.12
Multilateral
– Residence 3.95 -28.94 -0.19 -0.12– Source 3.64 -28.95 -0.20 -0.13
– Tax havens’ adjustment 2.18 -28.95 -0.22 -0.16

The U.S. implements unilaterally residence-based minimum taxation. The re-form raises the effective tax rate of U.S. firms which increases corporate taxrevenues in the U.S. (+4.18%). The increase in tax revenues is due to two ef-fects. The “profit shifting" effect is an increase in the U.S. tax base because ofthe reduction of profit-shifting activities. Each dollar of profit not shifted any-more generates tl additional dollars of tax revenues. Profit shifting decreases
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by -28.37%. The “minimum taxation effect" corresponds to a gain in tax rev-enues on the activities of U.S. multinationals, which continue to shift profits totax havens. The U.S. (their residence country) can now tax them at a rate thatequals the difference between the minimum rate and their effective tax rate.Each dollar of profit taxed at the minimum rate adds tmin − tilh dollar of taxrevenues. Note that the marginal gains of tax revenues of the “profit shiftingeffect" are larger than those of the “minimum taxation effect." The effect onproduction is ambiguous. U.S. foreign affiliates which do not find it profitableto shift taxes from their foreign location after the introduction of minimumtaxation might reallocate production in the U.S. This reallocation has a posi-tive effect on production. The effective tax rate of firms increases leading to apotential drop in production. Overall, we find a positive effect on production(+0.05%). The demand for labor increases, leading to larger workers’ wages.We find a positive welfare effect (+0.04%).
The results of a scenario where the U.S. implements a unilateral source-

based minimum tax are different. Minimum taxation does not apply to theprofits of U.S. MNEs that produce in foreign countries. Compared to the previ-ous scenario, the U.S. now applies minimum taxation to the profits from firmsproducing in the U.S. These firms might continue to shift profits and be taxedat the minimum rate or stop their avoidance activities and be taxed at the U.S.statutory tax rate. Moreover, foreign firms might relocate their production toforeign countries. This scenario unambiguously increases the effective tax rateof firms shifting profits out of the U.S. by decreasing their profit-shifting incen-tives. Overall, the impact on production is negative (-0.01%). Despite the taxrevenues increase, the overall welfare effect is negative (-0.03%).
The multilateral implementation of minimum taxation reduces the disper-sion of corporate tax rates and increases corporate taxes everywhere. There-fore, the corporate-tax determinants of location are less binding, and the lo-cation of firm production increasingly reflects countries’ fundamentals, e.g.,source countries’ technologyAll. The distribution of corporate tax rates acrosscountries is the same in both residence and source scenarios. The effects onprofit shifting and production are therefore the same. The allocation of tax-ing rights is, however, different. Minimum taxation reduces firms’ incentivesto choose a source country only because it offers tax advantages. Therefore,its implementation generates efficiency gains. This effect should be particu-larly important in the short-run scenario because firms cannot exit the res-idence country – as they might in the long run. The multilateral residence-based implementation of minimum taxation generates more revenues thanthe source-based implementation because foreign-owned firms might reallo-cate their production to other countries. Welfare effects are smaller in thesource-based scenario because labor demanddecreasesmore. Notice that theeffects of minimum taxationmight differ across countries because of differentnon-tax frictions. For instance, in themultilateral implementation of minimumtaxation, production in Bulgaria, Greece, Turkey, or Portugal decreases com-pared to the U.S., Germany or Denmark where production increases.
Compared to the short-run cases, we nowallow endogenous entry and exit.Corporate taxes might affect firms’ location across residence country and can
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also change the number of varieties. Panel B of Table 4.4.2 presents the results.Compared to the short-run results, we add a case in which tax havens adjusttheir corporate tax rates to the minimum tax rate in the long run.
Implementing the long-run scenario generates similar effects on tax rev-enues and profit shifting than in the short-run scenarios. Tax revenues arelower due to more firms exiting the market following the increase in effectivetax rates. As previously mentioned, the reforms reduce profit shifting. No-tice that the unilateral source-based scenario raises 8% more revenues thanthe unilateral residence-based scenario. Profit shifting by the U.S. and foreignmultinationals in the U.S. reduces by 36.11%, almost 30%more than in the pre-vious scenario. The source-based scenario applies minimum taxation to allfirms producing in the U.S., while the residence-based scenario only appliesto U.S.-headquartered firms producing in the U.S. and does not affect theiramounts of profit-shifting. In long-run scenarios, implementing a minimumtax induces not only the reallocation of production across countries but alsochanges the likelihood of entry and exit of corporationswhose presence is sen-sitive to the tax environment. The loss of production decreases the demandfor labor, leading to a fall in workers’ wages and firms’ profits. The decrease inproduct variety magnifies the negative impact of the reform on profits in theshort-run, contribution to reducing welfare.
The quantification of the implementation of minimum taxation also has toconsider the tax havens’ incentive to adjust their corporate tax rates to theminimum tax rate (Johannesen, 2022). Under residence-based minimum tax-ation, the residence country taxes under-taxed profits of tax haven affiliatesso that their effective tax rates reach the minimum. If tax havens maintaintheir corporate tax rate tlh, the headquarter country applies a tax rate equalto the difference tmin − tlh. This mechanism might incentivize tax havens toset their tax rate at the minimum tax rate: tlh = tmin. As a first-order effect,compared to the situation where tax havens do not change their rates, suchadjustment would only affect the distribution of tax revenues without affect-ing the effective tax rate of firms. In both cases, firms make decisions basedon the minimum tax rate and the corporate tax rates of tax havens. Conse-quently, when tax havens adjust, no minimum tax is levied, and it does notmatter if taxing rights are allocated to source or residence countries. Becauseno minimum tax is levied, the “minimum taxation effect" disappears reduc-ing revenue gains in non-haven countries compared to the scenario where taxhavens do not adjust.

4.5 . Conclusion

We develop a quantitative general equilibriummodel of multinational pro-duction to analyze reforms of international corporate taxation. In addition tobilateral trade and investment frictions, our model incorporates profit-shiftingfrictions. These frictions determine the intensity of profit shifting, shapingthereby the impact of international taxation reforms across countries. Weshow that profit-shifting frictions are sizeable: their magnitude is comparableto other frictions that determine the geography of multinational production.
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We provide a new, model-consistent methodology to calibrate profit-shifting between source and tax haven country pairs. We highlight the roleof gravitational forces in determining profit shifting from residence andsource countries to tax havens. For instance, we shed light on the importanceof European tax havens for the U.S. and European source countries, andSingapore and Hong Kong for China and Japan. Examining profit-shifting,we show the predominance of some residence countries – such as the U.S.,France, Germany, and the U.K. Firms from these countries benefit from a costadvantage when it comes to shifting their profits to offshore havens.Our approach allows to disentangle real from profit-shifting activities sepa-rately. Profit shifting estimates depend on the interaction between elastictiesthat govern the mobility of multinational production and paper profits respec-tively. These elasticities are also key determinants of how changes in the taxenvironment affect entry, production, and profit-shifting decisions. A higherelasticity of paper profits relative to real profits implies that source countrieswith more production attract disproportionately more tax avoiders.We simulate various tax reforms aimed at curbing the tax-dodging prac-tices of multinationals and their impact on a range of outcomes, including taxrevenues, profit-shifting, production, and consumer welfare. We estimate theimpact of minimum taxation, the Pillar II of the tax reform promoted by theOECD (OECD, 2020b). Our approach takes into account two mechanisms thathave been overlooked so far by the empirical literature estimating the effectsof minimum taxation. First, firms react to minimum taxation by adapting theirprofit shifting behavior. After the implementation of the reform, profit shift-ing decreases, which generates additional tax revenues. Second, firms reactto minimum taxation by reallocating their activity across residence and sourcecountries. We show that these channels are quantitatively relevant to assessthe macroeconomic impact of international tax reforms. Minimum corporatetaxation affects a country’s efficiency by reshaping the geography of multina-tional production and changing the importance of real versus tax-related con-siderations in firms’ location choices.The effect of minimum taxation on consumer’s welfare depends mostly onwhich from the tax revenues or labor income dominate for a given minimumtax rate. In ongoing work, we simulate the optimal level of minimum taxa-tion. We also analyze alternative reforms such as the Destination-Based CashFlow Taxation (see Auerbach, Devereux, Keen, and Vella, 2017). Under a DBCFTregime, corporate income taxes would be paid in the place of final consump-tion. This is in contrast with the current international system that aims at tax-ing profits where corporate activity generates value. A consequence of thedestination-based tax system is that exports are not taxed by the country ofproduction, while imports are. This proposition has the advantage of curbingprofit shifting incentives when implemented multilaterally. DBCFT can be im-plemented in our current setting through a broad-base VAT combined with alabor subsidy. Our model allows to simulate the quantitative impact of sucha reform taking into account its effect on real activity and profit shifting. Fu-ture work will compare the efficiency and welfare gains of DBCFT to those ofminimum taxation.
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Appendix

4.A . Data

4.A.1 . Trade
Our trade data covers both trade in goods and trade in services. Trade ingoods comes from the UN Comtrade database. Trade in services comes fromthe EBOPS database. Own trade is constructed using OECD’s TiVA database asa difference between the total production of a country and its total exports.Production data is missing for "Offshore Financial Centers", our compositetax haven. Consequently we simply impute it by regressing production on GDP(GDP is observed for all countries). The R2 of the regression is equal to 0.98,confirming the precision of the imputation.

4.A.2 . Multinational Production Sales
Multinational production sales (MP sales) correspond to the sales made inthe production country l by firms headquartered in country i and reported in l(country lmay identical to country i). It corresponds toXill. We build a 40× 40matrix of MP sales that are averaged over the period between 2010 and 2014.We follow recent methodologies and sources used to create similar databases(Ramondo, Rodriguez-Clare, and Tintelnot, 2015; Alviarez, 2019).Our dataset is constructed using various sources of Foreign Affiliate TradeStatistics (FATS) including Eurostat FATS (inward andoutward), OECDAMNE (in-ward and outward) statistics and the BEA USDIA statistics on majority-ownedU.S. foreign affiliates as well as information on Merger and Acquisition (M&A)using the Thomson Reuters dataset. The FATS datasets provide information atthe country level on the affiliates sales of multinational firms by nationality ofthe ultimate controlling owner. We use Turnover as the variable to constructour MP sales matrix.These different datasets may overlap. When the information on bilateralmultinational production is available in different datasets, we choose the high-est value. When all MP sales are recorded as zero or missing, we rely on thenumber of M&A during the period 2001-2014 to differentiate between true ze-ros and missing values. We follow Ramondo, Rodriguez-Clare, and Tintelnot,2015 by assigning value of zero to the cell when we observe zero or missingMP sales and zero M&A transactions. We impute the observations when weobserve a strictly positive number of M&A and no MP data. As in Ramondo,Rodriguez-Clare, and Tintelnot, 2015, our main extrapolation is based on theconditional correlation between MP sales and mergers and acquisitions. Asargued by Ramondo, Rodriguez-Clare, and Tintelnot, 2015 there is a "tight cor-relation between the number of cross-M&A deals and [...] affiliate sales" (Datadocumentation of Ramondo et al., 2015, p.4). Following their strategy, we runthe following regression:

ln(MPij) = βln(#M&A) + µi + µj + εij (4.22)
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We estimate β = 0.508 (standard error of 0.0710, R2 = 0.75). Out of 1560,178 values are extrapolated using this procedure and 148 are true zeros. Wefollow the same procedure to interpolate the missing values for the numberof employees in country l by firms headquartered in country i.In Figure 4.A.1, we compare our MP sales matrix with the data from Ra-mondo, Rodriguez-Clare, and Tintelnot, 2015, Alviarez, 2019, from the Country-by-country reports (CbCR) data released by the OECD in 2020 for the year 2016and from the Analytical AMNE dataset developped by the OECD (Cadestin etal., 2018). The Figure visualizes a large correlation between MP sales found indifferent datasets. We show, moreover, that the average MP sales for the pe-riod 2010-2014 appear, as expected, larger than the average MP sales between1996 and 2001 (top-left panel) and than the averageMP sales between 2003 and2012 (top-right panel). They appear to be lower than the MP sales computedfrom revenue data from the CbCR of 2016 (bottom-left panel). In this later casethe correlation is somewhat lower than with previous dataset. This may bedue to the different variable definitions and threshold of the CbCR data.30 OurMP sales appear lower than those from analytical AMNE dataset for the sameperiod as ours. This difference may come from different sources: differentindustry coverages, different imputation procedures.31We then compute intra-national MP sales. It corresponds to the domesticsales made by domestic firms. We use a key accounting equation, that is thattotal production in a country must equal total exports (included intra-nationalexports). Intra-national MP sales correspond to the part of trade, includingintra-national trade, that is not explained by the MP sales made by foreigncountries. Therefore, we obtain intra-national MP sales made by country l incountry l by summing the exports of country l and its intra-national trade andsubtracting the MP sales made in l by other countries i, with i 6= l.
4.A.3 . Tax rates

Statutory tax rates The calibration of the model requires data on statutorycorporate tax rates. We use the KPMG Corporate Tax Rate Table.32
4.A.4 . FDI Income

We collect informaton on bilateral FDI incomes from 2010 to 2014 using bi-lateral balance of payments data from Eurostat and the OECD. As we showlater on, we impute values of FDI incomes for countries that are poorly cov-ered by the Eurostat and the OECD datasets. FDI income has three compo-nents: reinvested earnings, dividends and interest payments. As noted byWright and Zucman, 2018, interest payments differ from the two other incomecomponents as in a tax avoidance scheme they would be paid from the parentcompany to the foreign affiliates in the tax haven. Therefore, we focus on FDI
30In a disclaimer released with the data, the OECD describes the limita-tions of the 2020 release of CbCR: https://www.oecd.org/tax/tax-policy/

anonymised-and-aggregated-cbcr-statistics-disclaimer.pdf.31In particular, the Analytical AMNE dataset is constructed at the industry level, with a largeshare of values being imputed from a gravity-like equation.32https://home.kpmg/xx/en/home/services/tax/tax-tools-and-resources/
tax-rates-online/corporate-tax-rates-table.html
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Figure 4.A.1: Comparison of MP sales with other datasets.
Note: This figure compares the MP sales used in this paper with other measures in the lit-erature: Ramondo, Rodriguez-Clare, and Tintelnot (2015) (top-left corner), Alviarez (2019) (top-right corner), OECD’s Country-by-Country reporting (bottom-left corner) and OECD’s AnalyticalAMNE, Cadestin, Backer, Desnoyers-James, Miroudot, Rigo, and Ye (2018) (bottom-right cor-ner).

income coming from reinvested earnings and dividends.
We assume that tax havens do not shift profit.33 The information is av-eraged to get a single cross-section. The dataset includes 33 investing (non-haven) countries and 68 destination countries – 33 non-haven countries, Hong-Kong, Ireland, Luxembourg, Netherlands, Singapore, Switzerland and 29 coun-tries that are latter aggregated to form the OFC a composite tax haven.
The information from Eurostat and OECD does not cover the full sample.For small countries, usually tax havens, we develop a two-stepmethodology toimpute the data. First, we use the unilateral balance of payment from the IMF,which informs on inward FDI income, inward FDI stock, outward FDI incomeand outward FDI stock. This datasets help us to compute the unilateral ratesof return of inward and outward investments. Second, we apply the unilateralrates of returns of bilateral FDI stock data from the Financial Flows Dataset pro-duced by the ECFIN and JRC (see Nardo, Ndacyayisenga, Pagano, and Zeugner,2017).34 We use the outward rate of return only in the case of missing infor-mation on the inward rate. This strategy allows us to recover 31% of our esti-mation sample. The correlation between imputed bilateral rates of return andobserved rates of return in our dataset is 0.79.

33This further allows us to reduce any noise created by cross-border investment positionsbetween tax havens34https://finflows.jrc.ec.europa.eu/.
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Finally, it happens for a very few cases that we have information on totalincome but no information on FDI income excluding debt instruments. In thiscase, we apply a conservative imputation by assuming that the value of FDIincome excluding debts instrument is equal to 75% of the total flow.
Tax havens tax rates An essential parameter of the model is the tax rateavailable to tax-avoiding firms in tax havens, tlh. This parameter is not ob-served as tax havens generally offer legal dispositions that allow the effectivetax rate of a firm to differ strongly from the observed statutory tax rate (exceptfor the rare tax havens where the statutory tax rate is 0%). The ideal measurewould be the effective tax rate paid by tax-avoiding firms. It can be proxied byvarious effective tax rate measures.

The forward-looking effective tax rate corresponds to the average tax ratethat will apply to a hypothetical investment considering available tax credits.It is generally viewed in the literature as the rate that determines incentivesto invest because it represents the actual tax cost a firm will incur. It is notadapted to our setting as we are interested in the profit-shifting behavior offirms in tax havens, which is generally not covered by available measures offorward-looking effective tax rates.
Backward-looking effective tax rates aremore adapted to our needs. It cor-responds to ex-post measures of tax rates over pre-tax profits. In particular,Torslov,Wier, and Zucman (2022) compute the effective tax rate formany coun-tries based on national accounts data. However, in our perspective, this wouldmeasure tlh with a bias induced by firms having a real activity in tax havens andthen paying a different tax rate than tax-avoiding firms. This is especially thecase in large tax havens.
Alternatively, the OECD CbC-R provides data closer to our ideal one. TheOECD has collected this data as part of the Action 13 of the BEPS Project. Itconsists in the aggregation of firm-level country-by-country reports at the (ori-gin country × destination country) level. These reports are available for 2016and filled by firms from 25 different headquarter countries.
Importantly, these reports contain information on taxes paid and profits.Only large firms, with turnover larger than EUR750million, are required to sub-mit CbC-R. This feature prevents the data from being contaminated by smallerfirms that are likely to be non-avoiding firms. This data have been used in otherstudies evaluating the tax avoidance of multinational firms (Garcia-Bernardoand Jansky, 2021 at the macro level, Fuest, Hugger, and Neumeier, 2021, Fuest,Hugger, and Neumeier, 2021 or Delpeuch and Laffitte, 2019 at the micro-level).Another interesting and unique feature of the CbC-R is that the aggregationdistinguishes profit-making from loss-making firms. We concentrate on profit-making firms in tax havens to avoid an aggregation bias and exclude firmsrealizing negative profits in tax havens.
We apply a minimal treatment to the raw data. We compute effective taxrates as the ratio of tax paid to pre-tax profits. We then delete observationswith negative effective tax rates and with effective tax rates larger than thestatutory tax rate, thus eliminating outliers probably caused by unprecise re-porting. At this stage, we observe for each tax haven in our sample, the ef-
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fective tax rate paid by firms from each headquarter country reporting activityin the tax haven. We observe the effective tax rate from 12 origin countriesfor Switzerland, 14 for Hong Kong, 8 for Ireland, 10 for Luxembourg, 15 for theNetherlands, 14 for OFCs, and 11 for Singapore. We define tlh as the medianeffective tax rate observed in each tax haven.
4.A.5 . Profits

For each country of the sample, we need to compute its profits. For thiswe follow the methodology of Torslov, Wier, and Zucman (2022) presented inthe appendix of their paper. We use national accounts data. Profit correspondto gross operating surplus minus depreciation minus net interest paid. Themain data source is the UN National Accounts (United Nations, n.d.). The datais complemented with data gathered from Australian’s official statistics. Theinformation on one of the component may be missing for a limited number ofcountries. In this case, we impute it using the ratio of the component to theGross Operating Surplus of other countries in the sample. This allows us toconstruct a complete database of the components of profits for themajority ofcountries. The data on profits in Singapore is directly taken from Singapore’sNational Accounts. At this stage, information is missing for Honk-Kong andOFCs. We impute their profits by predicting their value based on a regressionof profits on GNI (adjusted R2 of 0.88).
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4.B . Estimation of profit shifting

4.B.1 . Bilateral profit shifting: State of the art

A large amount of information on various cases and techniques of taxavoidance has been released in the press, leading to a number of paperson different aspects of corporate tax avoidance (see for instance Clausing,2020; Clausing, 2003; Clausing, 2006, Cristea and Nguyen, 2016 and Davies,Martin, Parenti, and Toubal, 2018 for transfer mispricing of goods, Hebous andJohannesen, 2015 for transfer mispricing of services, Laffitte and Toubal, 2021for sales shifting). In essence, the basic strategy multinational corporationsuse to shift profit is to shift sales from high-tax to low-tax jurisdictions, whilemoving expenses in the opposite direction. The measurement of profit shift-ing is challenging because it is not directly observable. Most of the literaturefollows the approach pioneered by Hines and Rice, 1994, which deliversestimated amounts of profit shifting that are unilateral. The premise of theirmethodology is that the observed pre-tax profits of a firm correspond to thesum of normal profits and shifted profits. Normal profits are determined bythe combination of inputs and technology in production countries. Shiftedprofits are generated thanks to the fiscal environment and the incentives toshift profits out of production countries. Profit shifting is then estimated asthe difference between total profits and estimated normal profits (excessprofits). When the countries of interest are tax havens these are "excessprofits" and when the countries of interest are non-haven these are "missingprofits". Important papers based on macro-level data estimate the amount ofprofit shifted to tax havens for the U.S. or at the global level (Zucman, 2014,Clausing, 2016; Clausing, 2020, Torslov, Wier, and Zucman, 2022, Jansky andPalansky, 2019 or Garcia-Bernardo and Jansky, 2021). They generally provideestimates of unilateral profit shifting (either excess profits or missing profits).This amount might then be allocated to bilateral pairs using an allocation key.Torslov, Wier, and Zucman, 2022 (TWZ hereafter) is the first paper to proposea bilateral allocation of profit shifting across production countries-tax havenspairs. However, while having many advantages, their approach is not suitedto consistently estimate bilateral profit shifting in our framework.
In order to estimate profit shifting, TWZ collect (and extrapolate whenmiss-ing) data on the geography of profits by local and foreign companies. Theyproceed in two independent steps. They first compute a benchmark level of

normal profitability level from national account data. This benchmark is de-fined as the ratio of pre-tax profits to wages of domestic-controlled firms. Themethodology rests on the assumption that, in the absence of profit shifting,the average ratio of pre-tax profits to wages of domestic-controlled firms is thesame as that of foreign-controlled firms. They show that the ratio of foreign-controlled firms in tax havens is an order of magnitude larger than the one oflocal firms. In these countries, the profits that are above the benchmark levelof profitability are considered as "excessive". The difference between the ex-cessive level of profits and the benchmark level is the amount of profit shifted.TWZ provide estimates of profit shifting to each tax haven and then aggregateit to obtain a worldwide estimate of $616bn in 2015.
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In a second step, the profit shifted to tax havens is allocated across non-haven countries. It relies on the assumption that multinational corporations inhigh-tax countries use intra-firm interest payments Ilh from production coun-tries l to tax havens h and services imports Slh from these countries to shiftprofits. Following Hebous and Johannesen, 2021, TWZ identify "high-risk" ser-vices categories such as royalties and headquarter services (information andcommunication technologies, insurance, financial and management) whichare generally used to shift profits in tax havens using transfer pricing. Hebousand Johannesen, 2021 note however that even within these categories, notall services imported from tax haven are traded intra-firm (it corresponds toless than 50% of them), and not all intra-firm flows to tax havens reflect profitshifting. Given the quality of the data, TWZ focus on European countries anddefine as a benchmark, the share of high-risk services and intra-firm interestin the Gross National Income (GNI) of non-haven EU countries. Similar sharesare computed for each tax haven. The ratios of these shares to the benchmarkinform on excessive flows. They are computed for each tax haven and can
be written as: sYkh = 1 −

∑
l,l 6=h Yl/GNI EU 22

Yh/GNIh
where Yk is country k’s amounts of

total interest received or its exports of high-risk services. TWZ determine aallocationmatrix of bilateral interest payments and service flows that allows toallocate the aggregate worldwide estimate of profit shifting across production
and tax haven countries: PSTWZ

lh = 616× Ilh×sIh+Slh×sSh∑
l,h
Ilh×sIh+

∑
l,h
Slh×sSh

.
This allocationmethodology implies that the total amount of profits shiftedin a tax haven (∑l PS

TWZ
lh ) is not necessarily equal to the ones computed in thefirst step. While this gap is not necessarily important, it prevents a direct use ofprofit shifting shares as an input to calibrate our model. Figure 4.B.1 illustratesthe distribution of bilateral profit shifting in TWZ.

Figure 4.B.1: Profit shifting from i to h and l to h in Torslov, Wier, and Zucman(2022)
Note: This figure shows the profit shifting estimates in Torslov, Wier, and Zucman (2022). Theresidence country i is located on the left, the tax haven country h in the middle and the sourcecountry l on the right. Data from Torslov, Wier, and Zucman (2022), Appendix table C4.
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4.B.2 . Estimation of excessive incomes: PSihThe excessive income in some tax havens may be inflated due to the geo-graphical breakdowns of FDI incomes which are made according to the imme-diate counterparts country. Damgaard, Elkjaer, and Johannesen (2019), con-struct a FDI dataset which combines the detailed information of the OECD andthe IMFs Coordinated Direct Investment Survey (CDIS) datasets. They proposebilateral direct investment statistics on an ultimate ownership basis ratherthan on a direct ownership basis.They also breakdown total inward FDI between inward FDI in Special Pur-pose Entities (henceforth SPEs) used as conduit between two other countries,and inward FDI in non-SPEs. By comparing the bilateral FDI positions recordedin each tax haven on an ultimate ownership basis and on a direct ownershipbasis, we can compute the proportion of FDI that transit through a tax havento reach another one. Assuming proportionality, we then reallocate the shareof income to the ultimate owner of the transaction. In the schematic repre-sentation of Figure 2, we reallocate the profit shifted in h′ to h when h′ is theconduit tax haven. It means that we do not correct for all conduit FDI. For in-stance an FDI between two non-haven countries channelled through a conduittax haven need not to be reallocated. We only reallocate excessive income thatare mistakenly attributed to a tax haven h′ instead of a tax haven h.Using Damgaard, Elkjaer, and Johannesen (2019) data, we define conduitFDI as FDI in SPE going fromanon-haven country to a tax haven asConduitih′ =
FDISPEih′ . We compute an allocation key which corresponds to the share ofconduit FDI from country i to country h′:

Θih′ = Conduitih′

FDIih′

Θih′ informs on the percentage of total FDI (conduit FDI and non-conduitFDI) by non-haven country i in country h′ that needs to be reallocated to an-other country h because country h′ is not the ultimate investor but a conduittax haven.We then reallocate a share Θih′ of excessive income between h′ and i to hcountries. We allocate it to h countries according to h′ non-SPE investment inany tax haven h.
Total Reallocationih′h = Θih′ ×

FDINon−SPEsh′h∑
k FDI

Non−SPEs
h′k

The United Kingdom, and on a smaller scale, Belgium are generally iden-tified as conduit countries too (see for instance Garcia-Bernardo, Fichtner,Takes, and Heemskerk, 2017). We account for both countries by computinganother reallocation factor γii′ where i′ is either U.K. or Belgium.
γii′ = Conduitii′∑

i FDIii′

We obtain that 8.9% of excess FDI income in the United Kingdom and 7.1%of excess FDI income in Belgium are reallocated to other non-haven headquar-ter countries.
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In figure 4.B.2, we display the share of profit shifting in each tax haven be-fore and after correction for conduit investment using DEJ data. It indicateshow much a country is used as a conduit between a non-haven country andan other tax haven (it is then a subset of total conduit investment). We see thatthe correction is generally small. The nature of the data currently available forsuch corrections does not allow us to proceed to large reallocation. Figure4.B.2 shows that Ireland and OFC seem to be used as conduit to reach othertax havens (their share decrease after correction). Switzerland’s and Nether-lands’ share increase after correction, indicating that they are reached throughother tax havens.

0

.05

.1

.15

.2

.25

HKG SGP LUX IRL OFC CHE NLD

Share shiftih non corrected
Share shiftih corrected for conduits

Figure 4.B.2: Profit shifting before and after taking conduits into account
Note: This figure shows the world share of profit shifting located in each tax haven before andafter correcting it for conduit use.
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4.B.3 . Robustness figures
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Figure 4.B.3: Profit shifting: sensitivity to sl calibration
This figure plots the log value of PSlh obtained in the baseline exercise and thelog value of PSlh obtained when we calibrate PSl using TWZ data.
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4.C . Comparing PSlh to other estimations

Comparison with TWZ To our knowledge Torslov, Wier, and Zucman (2022)is the only other paper in the literature that proposes a bilateral measure ofprofit shifting. As described earlier our approach is different to their, makingboth estimates complementary.In this appendix sectionwe compare ourmeasure of bilateral profit shiftingto the one of TWZ.We also compare our estimates of profit shifting aggregatedat the country level with other estimates from the literature. First note thatour measure concentrates on years 2013-2014 while TWZ estimates concernyear 2015. This may explain some deviations of the values as we expect profitshifting to increase over time.In figure 4.C.1, we show for European tax havens the correlation betweenTWZ estimation of profit shifting and ours (in neperian logarithm).35 Figure4.C.1 overall displays a positive relationship between the two variables. ThePearson correlation between both variables is 0.63 and the Spearman rankcorrelation is 0.61. It reveals both similarities and differences between our ap-proaches.In particular whenwe concentrate on large values of profit shifting in figure4.C.2 we observe large differences. While few pair of countries are locatedclose to the y = x line, some pairs that include Ireland as tax haven implysystematically more bilateral profit shifting in TWZ estimates than in ours. Onthe contrary, profit shifting to Netherlands is generally larger in our estimates.
Comparison with unilateral estimations We now compare our estimatesaggregated at the production-country level with other estimates available inthe literature. These estimates are taken from TWZ, the Tax Justice Network re-port (Cobham, Garcia-Bernardo, Palansky, and Bou Mansour, 2020) and COR-TAX, the model of the European Commission (Alvarez Martinez et al., 2016).To match with CORTAX data, we transform estimates of profit shifting into taxlosses by multiplying them by the statutory tax rate.Figure 4.C.3 displays the comparison from each l countries available in theCORTAX estimations, the study with the smallest sample of countries. Thisgraph first reveal that the estimations of profit shifting are sensitive tomethod-ologies and data. However, these studies may converge on the order of mag-nitude for some countries.The CORTAX estimation is particularly high for the U.S while our estimation,despite being higher than others is close from the one from the Tax JusticeNetwork and the ones from TWZ. Overall, the numbers that we estimate arein the range of the other studies and no pattern is identifiable.

35Due to aggregation of OFC, Hong-Kong and Singapore in TWZ files, we are not able todisplay a similar graph that separately includes these countries.
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Figure 4.C.1: Comparison between Torslov,Wier, and Zucman (2022) estimationof PS and our for European tax havens.
Note: This figure compares the logarithms of the bilateral profit shifting from source countries
l to tax havens h in this paper and in Torslov, Wier, and Zucman (2022).
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Figure 4.C.2: Comparison between TWZ estimation of PS and ours for largeprofit shifting.
Note: This figure compares the logarithms of the bilateral profit shifting from source countries
l to tax havens h in this paper and in Torslov, Wier, and Zucman (2022). It corresponds to afocus into large values of bilateral profit shifting.
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Figure 4.C.3: Comparison with other estimations.
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4.D . Supplementary figures

4.D.1 . Illustrating model mechanisms
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Figure 4.D.1: Unilateral tax decrease of 5% in the U.S.
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Figure 4.D.2: Unilateral tax decrease of 5% in the U.S.: decomposition of wel-fare effects
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Figure 4.D.3: Effect of multilaterally ending profit shifting on tax revenues GDPand welfare in the U.S.
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Figure 4.D.4: Effect of multilaterally ending profit shifting: decomposition oftax revenues effects in the U.S.
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Figure 4.D.5: Effect of closing Singapore on the U.S.

223



-10

-5

0

5
Ch

an
ge

 in
 ta

x 
re

ve
nu

es
 (i

n 
%

)

SGP
LU

X IRL
CHE

OFC
NLD HKG

Figure 4.D.6: Effect of closing Singapore on tax revenues in tax havens
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Figure 4.D.7: Effect of closing Singapore on tax revenues in non-havens
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4.D.2 . Sensitivity
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Figure 4.D.8: Unilateral tax decrease of 5% in theU.S.: sensitivity to parameterscalibration
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Figure 4.D.9: Effect ofmultilaterally ending profit shifting on tax revenues: sen-sitivity to parameters calibration
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Figure 4.D.10: Effect of multilaterally ending profit shifting on production: sen-sitivity to parameters calibration
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4.E . Theory (baseline model)

Proof of equation (14) From equation 4.12, we have:
Xilh∑

l,h,h6=lXilh

= Ãilh(1− tlh)
υ1
σ−1−1Gi,lh(Ãi, t)∑

l,h,h6=l Ãilh(1− tlh)
υ1
σ−1−1Gi,lh(Ãi, t)

= Ãilh(1− tlh)
υ1
σ−1−1Ã

υ2
υ1
−1

ilh (1− tlh)
υ2−υ1
σ−1∑

l,h,h6=l Ãilh(1− tlh)
υ1
σ−1−1Ã

υ2
υ1
ilh(1− tlh)

υ2−υ1
σ−1

= Ã
υ2
υ1
ilh(1− tlh)

υ2
σ−1−1

∑
l,h,h6=l Ã

υ2
υ1
ilh(1− tlh)

υ2
σ−1−1

Price index The price-index can be computed directly decomposing the setof varieties Ωn across origin country i and production country l:

P 1−σ
n =

(
σ

σ − 1

)1−σ∑
i

∑
lh

NiPilhτ 1−σ
ln E

(γilwlαlh
Tiϕlh

)1−σ

| lh = lh∗


where γilwlαlh

Tiϕlh
is the marginal cost of production of one variety by a firm from

i, sourcing in l, shifting its profits to h. The mass of firms - and thus varieties -produced at this cost isNiPilh. Re-arranging the above expression so as to usethe free-entry condition in each country i, we obtain that
P 1−σ
n =

∑
l

τ 1−σ
ln Ξσ−1

l Ql

.
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4.F . Profit shifting, trade and multinational production frictions

Profit shares We start by computing Pill the probability that a firm fromcountry i produces in l and locates its profits in l.
Pill =

All
(
γilt̃llwlΞl

)−υ1

∑
lAll

(
γilt̃llwlΞl

)−υ1 + θ−υ1
i

(∑
l,h,h6=lAllα

υ2
υ1
lh

(
γilt̃ilhαlhι

1
1−σ
l wlΞl

)−υ2
) υ1
υ2

(4.23)

and Pilh, the probability that a firm from country i produces in l and shiftsits profits in h.

Pilh =
A
υ2
υ1
ll

(
γilt̃ilhαlhι

1
1−σ
l wlΞl

)−υ2

θ−υ1
i

(∑
l,h,h6=lA

υ2
υ1
ll

(
γilt̃ilhαlhι

1
1−σ
l wlΞl

)−υ2
) υ1
υ2
−1

∑
lAll

(
γilt̃llw

p
l Ξl
)−υ1 + θ−υ1

i

(∑
l,h,h6=lA

υ2
υ1
ll

(
γilt̃ilhαlhι

1
1−σ
l wlΞl

)−υ2
) υ1
υ2

(4.24)Or, equivalently

Pilh =
A
υ2
υ1
ll

(
γilt̃ilhθiαlhι

1
1−σ
l wlΞl

)−υ2
(∑

l,h,h6=lA
υ2
υ1
ll

(
γilt̃ilhθiαlhι

1
1−σ
l wlΞl

)−υ2
) υ1
υ2
−1

∑
lAll

(
γilt̃llwlΞl

)−υ1 +
(∑

l,h,h6=lA
υ2
υ1
ll

(
γilt̃ilhθiαlhι

1
1−σ
l wlΞl

)−υ2
) υ1
υ2

Observing equations (4.23) and (4.24), we notice that backing-out profitshifting frictions and thereby computing Costilh requires a series of param-eters All, γil, τilh and the endogenous variables w,Ξ in the initial equilibrium -the one that is consistent with all the Pilh.
Backing-out price indices, trade frictions and market potential The en-dogenous variables w are easily recovered from the labor market constraint,while Ξ depends on the (unobserved) price index and trade frictions.Price indices in the initial equilibrium are not themselves identified as theycannot be disentangled from trade costs. Intuitively, their combination mat-ters to replicate the observed trade shares from a source country l to amarket
n:

τ 1−σ
ln P σ−1

n

τ 1−σ
ll P σ−1

l

= XlnYl
XllYn

We thus look for a matrix of trade costs that departs as little as possible fromthe symmetry assumption oftenmade in the literature (Head andMayer, 2014).This, in turn, pins down market potentials Ξl across countries and perfectlyreplicates the observed trade shares at the same time.We normalize domestic trade frictions, i.e., τll = 1 for all l. We obtain:
τln =

(
XlnYlP

σ−1
l

XllYnP σ−1
n

) 1
1−σ

We look for a matrix of trade costs that departs as little as possible from thesymmetry assumption both to (i) perfectly reproduce observed trade shares
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and (ii) have variation in market potentials across countries.
In practice, trade shares and imports are observed. We thus treat the vec-tor of price indexes P as a vector of unknowns and search for values minimiz-ing ∑l,n (τln − τnl)2. Figure 4.F.1 plots the results: the price indexes, the corre-sponding asymmetric trade costs (comparing the latter with what symmetrictrade costs would look like in our model, i.e., τln = (Xln/Yl) / (Xnn/Yn)), andthe market potentials.
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Figure 4.F.1: Price indexes, market potentials, and trade costs

Asymmetric HQ frictions γil are also recovered using 4.23. Trade frictions
τln and HQ frictions γil are plotted against distance in figure 4.F.2.Knowing w,Ξ and γ, we can back out country-level technology parameters
All (relative to a reference country that we take to be the U.S.) from equation4.23. Intuitively, productivity differences are the residual explanatory factor formultinational activity once we control for differences in the cost of production,market potential, and gravity determinants of MP sourcing.Last, equation 4.24 allows us to back-out profit shifting frictions. Intuitively,variations in profits shifted to different h from a given l given by 4.24 pin downthe relative frictions αlh′/αlh. In turn, the comparison of the intensity of profitshifting from different l to the same h informs on the relative friction fromother source countries after controlling for the “attractiveness” of source coun-tries l, which depends on the market potential Ξ, wages w and technology All.
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4.G . Exact hat algebra

4.G.1 . Computing counterfactual equilibria
Notations: we introduce the share of sales by firms from i, sourcing in l,booking their profits in h: βilh = Xilh∑

l,h
Xilh

. From equation (4.10), we obtain
βilh = Pilh/ ((1− tilh)ιl)∑Pilh/ ((1− tilh)ιl)

.

We denote by µln the share of sales to country n by firms producing in l.This share does not depend on firm’s residence:
µln = τ 1−σ

ln YnP
σ−1
n∑

n τ
1−σ
ln YnP σ−1

n

≡
(

Ξln

Ξl

)1−σ

.

The sales of firms from i producing in l is denoted by Xil = ∑
h=l;h∈HXilhand their sales in market n by Xiln = µlnXil.Endogenous variables z are denoted z and z′ are respectively the initialand the new equilibrium so that ẑ = z′/z. Following Dekle, Eaton, andKortum (2007), we look for a fixed point in changes ŵ = (ŵl)l∈[[1,N ]], Ŷ =

(Ŷn)n∈[[1,N ]], P̂ = (P̂n)n∈[[1,N ]], N̂ = (N̂i)i∈[[1,N ]] . Given ŵ, Ŷ, N̂, P̂ and the
change in policy, we can compute the implied change in market potential Ξ̂l. This pins down the change in P̂ilh (see below) and thereby the changes β̂ilhand µ̂ln. The output in l produced by l firms is then obtained as

X ′il = N ′i
T 1−σ
i

(
σ

σ − 1

)−σ∑
h

(
P′ilhι−1

l (1− tlh)−1
)
D
′σ−1
υ1

i Γ
(

1− σ − 1
υ1

)

We thus get X ′iln = µ′lnX
′
il and X ′ilh = β′ilh (∑nX

′
iln). A fixed point in changes isobtained when:wages satisfy the labor-market clearing

w′k = 1
σLk

∑
l,h,n

β′klh (1− t′klh) ιlX ′kln + σ − 1
σLk

∑
i

X ′ik;

total expenditures are equal to labor income, tax revenues, adjusted forthe friction ιl and imbalances
Y ′k = w′kLk + 1

σ

∑
i,n

t′kβ
′
ikkιkX

′
ikn +

∑
i,l,n,l 6=k

t′ilkβ
′
ilkιlX

′
iln

+ 1
σ

∑
i,n

(1− ιk)X ′ikn+∆k;

price indices for all countries but the numeraire verify
P ′1−σn =

∑
l

τ 1−σ
ln Ξ′σ−1

l

∑
i

X ′il;

and the number of firms satisfies the free-entry condition
N ′i =

1
σ

∑
l,h,n β

′
ilh (1− t′ilh) ιlX ′ilh
w′ifE

.
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4.G.2 . Relative changes in probabilities P̂ilh
Non-haven residence countries i /∈ H. The unconditional probabilities Pilhfor h 6= l are given by

Pilh =
A

υ2
υ1
lh

(
γilθiαlht̃ilhι

1
1−σ
l wlΞl

)−υ2

×
(∑

l,h,h6=lA
υ2
υ1
lh

(
γilθiαlht̃ilhι

1
1−σ
l wlΞl

)−υ2
)υ1
υ2
−1

∑
lAll

(
γilt̃llι

1
1−σ
l wlΞl

)−υ1

+
(∑

l,h,h6=lA
υ2
υ1
lh

(
γilθiαlht̃ilhι

1
1−σ
l wlΞl

)−υ2
)υ1
υ2

while for h = l, we get

Pill =
All

(
γilι

1
1−σ
l t̃llwlΞl

)−υ1

θi
∑
lAll

(
γilt̃illι

1
1−σ
l wlΞl

)−υ1

+
(∑

l,h,h6=lA
υ2
υ1
lh

(
γilθiαlhι

1
1−σ
l t̃ilhwlΞl

)−υ2
)υ1
υ2

Since tax havens do not shift to other tax havens, l is a haven implies that
Alh = 0 for l 6= h.We introduce Nill and Nilh to denote the numerator of Pill and Pilh respec-tively and Di their denominator so that for h 6= l

Pilh = Nilh∑
l /∈H,h,h6=lNilh

×

(∑
l /∈H,h,h6=lNilh

)υ1
υ2

∑
lNilll +

(∑
l /∈H,h,h6=lNilh

)υ1
υ2
≡
Nilh

(∑
l /∈H,h,h6=lNilh

)υ1
υ2
−1

Di

h = l⇒ Pill = Nill∑
lNill +

(∑
l /∈H,h,h6=lNilh

)υ1
υ2

Relative changes in Pill and Pilh are given by
P̂ill ≡

N̂ill∑
l N̂illPill + (1−∑l Pill)

1−υ1
υ2
(∑

l /∈H,h,h 6=l N̂ilhPilh
)υ1
υ2

and
P̂ilh ≡

N̂ilh (1−∑l Pill)
1−υ1

υ2
(∑

l /∈H,h,h6=l N̂ilhPilh
)υ1
υ2
−1

∑
l N̂illPill + (1−∑l Pill)

1−υ1
υ2
(∑

l /∈H,h,h 6=l N̂ilhPilh
)υ1
υ2

where
N̂ill = ŵlΞlt̃ill

−υ1
N̂ilh = ŵlΞlt̃ill

−υ2

Haven-residence countries i ∈ H The probability to locate in l is simply givenby
Pill = Nill∑

lNilland relative changes are given by
P̂ill = N̂ill∑

l PillN̂ill
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Titre: Essais sur les Paradis Fiscaux et l’Évasion Fiscale
Mots clés: Paradis fiscaux, Taxation internationale, Évasion fiscale, Évitement fiscal, Firmes multina-
tionales

Résumé:Cette thèse étudie la taxation internationale et son
évitement par les individus et les entreprises. Dans un con-
texte de coordination internationale imparfaite, individus
et entreprises peuvent utiliser les différences légales entre
plusieurs États afin d’éviter la taxation. Ce comportement
est facilité par l’existence de juridictions agressives, les par-
adis fiscaux, qui proposent des faibles taux de taxation ainsi
qu’une structure juridique facilitant l’évitement de l’impôt
dans d’autres juridictions. Pourquoi des pays deviennent-
ils des paradis fiscaux? Comment l’utilisation des paradis
fiscaux affecte-t-elle les recettes fiscales des États? Quelles
stratégies sont mises en place par les entreprises pour éviter
l’impôt? Comment réformer la taxation internationale afin
de limiter l’utilisation des paradis fiscaux? Cette thèse pro-
pose de répondre à ces questions en trois chapitres.
Le premier chapitre étudie la formation et le développement
des paradis fiscaux à travers la création d’une nouvelle base
de données qui retrace les moments où des juridictions sont
devenues des paradis fiscaux. Les paradis fiscaux sont vus
comme des offreurs dans le marché des services d’évasion et
d’évitement fiscal. Cela permet d’analyser empiriquement
et théoriquement le rôle des forces de marchés comme la
demande et la compétition dans les décisions des pays à

devenir des paradis fiscaux.

Le second chapitre étudie le comportement d’évasion fis-
cale des entreprises multinationales états-uniennes. Nous
montrons que celles-ci enregistrent leurs ventes et leurs
profits dans les paradis fiscaux alors que les biens et ser-
vices qu’elles produisent sont physiquement vendus dans
d’autres pays. Nous étudions les conséquences de ces pra-
tiques sur l’organisation des firmes multinationales, sur les
revenus fiscaux ainsi que sur les politiques à utiliser pour
limiter le recours au paradis fiscaux.

Le troisième chapitre construit un modèle théorique de lo-
calisation des firmes multinationales lorsque celles-ci peu-
vent déplacer leurs profits dans des paradis fiscaux. Le cadre
théorique identifie et met en avant les frictions bilatérales
auxquelles les entreprises font face lorsqu’elles localisent
leurs profits dans les paradis fiscaux. Afin de calibrer le
modèle, nous proposons une méthodologie d’estimation des
profits déplacés dans les paradis fiscaux. Le modèle est en-
suite utilisé pour simuler les conséquences de réformes de
la fiscalité internationale sur les revenus fiscaux, la localisa-
tion des entreprises et la consommation des ménages. Nous
montrons que les effets réels de la taxation sont importants.

Title: Essays on Tax Havens and Tax Avoidance
Keywords: Tax havens, Tax evasion, Tax avoidance, International taxation, Multinational Firms

Abstract: This dissertation studies international taxation
and its avoidance by individuals and firms. When interna-
tional coordination is imperfect, individuals and firms can
use legal differences between several jurisdictions to avoid
being taxed. This behavior is facilitated by aggressive ju-
risdictions, tax havens, with low tax rates and legal archi-
tectures facilitating tax evasion and tax avoidance in other
jurisdictions. Why do some countries become tax havens?
How does tax haven use impact tax revenues? What kind
of strategies are used by multinational firms to avoid taxes?
How to reform international taxation to limit the use of tax
havens? This dissertation proposes to answer these ques-
tions in three chapters.
The first chapter of this dissertation studies the forma-
tion and development of tax havens using a new database
that traces the moment when jurisdictions have become tax
havens. Tax havens are seen as suppliers in the market for
tax evasion and avoidance services. This allows us to ex-
plore theoretically and empirically the role of market forces

in countries’ decisions to become tax havens.

The second chapter studies the tax avoidance behavior of
U.S. multinational enterprises. We show that they record
their sales and profits in tax havens while producing and
physically selling goods and services in other countries. We
study the impact of these practices on the organization of
multinational firms, tax revenues, and the design of anti-tax
avoidance policies.

The third chapter builds a theoretical model of multina-
tional firms’ location where they can shift their profits to
tax havens. The theoretical framework underlines the role
of frictions faced by multinational firms when they locate
their profits in tax havens. To calibrate the model, we pro-
pose a methodology to estimate the profit shifted in tax
havens. Using the model, we then simulate the conse-
quences of some reforms of international taxation on tax
revenues, firms’ location, and consumption. We show the
quantitative importance of real effects.
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