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Summary 

The Great Recession was the impetus for a great deal of research on domestic fiscal multipliers. How-

ever, this work mainly focuses on aggregated tax shocks and neglects the effects of different types of 

taxes, legislative processes, and spillover effects. These are the gaps I fill with my doctoral thesis. 

I raise a number of policy concerns from a macroeconomic point of view and provide insights into and 

implications of fiscal policy. To this end, I collected data on discretionary legislated tax changes in the 

United States, Germany, and the United Kingdom, employing Romer and Romer’s (2009) narrative 

approach. More specifically, I extended and augmented the Romer and Romer (2009) data for the United 

States, Cloyne’s (2012) for the United Kingdom, Uhl’s (2013) for Germany, and that of Gechert et al. 

(2016) for changes in German social security contributions, following the Romer and Romer method 

and classification, up to the end of 2017. This dataset allows me to quantify and date relevant legislative 

steps for all significant recorded legislated changes of any tax type at a daily frequency. The Technical 

Appendix to this thesis (Mierzwa, 2021b) contains a description of the data and the collection process. 

The first chapter (Hayo & Mierzwa, 2020) contains an analysis of the response of leading stock indices 

in the United States, Germany, and United Kingdom—S&P 500, DAX, and FT30—when information 

about future tax changes is revealed at several important legislative steps. The paper concludes that stock 

indices react not only to domestic news, but also to announcements in the other two economies. The US 

Committee on Ways and Mains has an influence on stock returns in all three countries when personal 

income tax cuts are announced at this stage of the legislative process. In contrast, corporate income tax 

changes—domestic or foreign—rarely affect markets. During the financial crisis, however, financial 

markets reacted positively to cuts in corporate income taxes and negatively to cuts in personal income 

taxes, regardless of the country of origin. This chapter of the thesis contributes to the literature by fo-

cusing on the detailed legislative process for, and changes in, tax bills rather than on the implementation 

date of tax reforms. 

The second chapter of my dissertation (Hayo & Mierzwa, 2021a) was motivated by the trade imbalances 

between the United States and European countries. In this chapter, the effect of aggregated and disaggre-

gated tax shocks on trade variables is analysed and the evidence suggests that cuts to personal income 

taxes increase the U.S. trade deficit, whereas cuts to indirect taxes can lower the trade balances in Ger-

many and the United Kingdom. Moreover, there are significant spillover effects from the U.S. tax 

changes to the German and U.K. trade balances. In general, however, the average effects are small, 

casting doubt on the effectiveness of tax policy to address trade imbalances. 

In the third chapter, a joint work with Umut Ünal (Hayo et al., 2021), the short- and long-run elasticities 

of tax revenues are estimated. Taking into account quantitative information about discretionary tax 

changes, we adjust revenues and employ a two-step co-integration strategy, thus estimating short-term 



Summary  

VI 
 

and long-term tax-to-base, base-to-output, and tax-to-output elasticities. We propose a new measure for 

asymmetric elasticities in the short run based on the output gap by introducing a neutral state, which can 

be interpreted more intuitively than the measure used to date in the literature that is solely based on 

deviations from the long-run equilibrium of tax revenues. We generally find that in Germany and the 

UK, long-term tax-to-base elasticities are generally higher than short-term elasticities, whereas results 

for the US are mixed. For tax-to-base elasticities, we find business cycle asymmetries across countries 

but not within countries and for base-to-output elasticities, our results suggest few asymmetries across 

countries and more asymmetries across tax types. The findings are relevant for evaluating tax policy 

from a public revenue viewpoint. 

In the fourth chapter (Hayo & Mierzwa, 2021b), Local Projections (Jordà, 2005) are used to estimate 

tax multipliers for Germany and the United Kingdom conditional on the state of the business cycle. In 

contrast to findings for the United States (Demirel, 2021) and the United Kingdom (Colombo, 2020), 

we find no economically significant differences in aggregated tax changes for either Germany or the 

United Kingdom across phases of recession or non-recession. When disaggregating tax types, German 

indirect tax cuts appear expansionary only during downturns, whereas the effect is positive throughout 

the business cycle in the United Kingdom. Furthermore, we discover different reactions when consider-

ing tax cuts and hikes individually: tax hikes can be expansionary in Germany (the United Kingdom) 

when implemented during non-recessionary (recessionary) periods, whereas they are contractionary dur-

ing recessions (non-recessions). Tax cuts, on the other hand, positively affect German GDP when im-

plemented in periods of non-recession, whereas in the United Kingdom, the reaction is positive in either 

case and mostly symmetric. 

In the fifth chapter (Mierzwa, 2021a), I estimate the spillover effects of tax shocks in the European 

Monetary Union (EMU), using Local Projections. Results suggest that tax changes in all three coun-

tries—the USA, Germany, and the United Kingdom—have statistically and economically significant 

spillover effects on the GDP of Eurozone countries. Where the shock originated seems to matter more 

than the state of the business cycle in the recipient country: U.S. (German) tax cuts tend to be expan-

sionary in more cases during recessions (non-recessions), whereas U.K. tax cuts tend to be beneficial 

regardless of the business cycle phase. German tax cuts can be contractionary when periphery countries 

are in a recession, as the short-term interest rate rises and, often, the real exchange rate appreciates. U.S. 

tax cuts, on the other hand, stimulate exports in most countries regardless of the state of the business 

cycle. Overall, U.K. tax cuts have the largest spillover effects on the GDP of the 11 EMU countries in 

the sample. 

The sixth chapter investigates early reactions to legislated tax changes by looking at the time of intro-

duction to the legislative body rather than at the time of implementation (Hayo & Mierzwa, 2021c). 

Employing narratively identified tax changes and Local Projections, we find considerable heterogeneity 
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across the three economies: economic activity declines (increases) in the US (the UK) but remains un-

affected in Germany. When allowing for different effects across the business cycle, we find evidence 

that US GDP drops regardless of the business cycle, whereas UK GDP rises only during non-recession-

ary times. German GDP also reacts in this setup by rising (dropping) during recessionary (non-reces-

sionary) times. Looking at the transmission mechanism for this reaction, we find that consumption, 

investment, and employment generally follow the dynamics of GDP. Hence, early announcements of 

planned tax cuts reduce economic activity in the United States regardless of the business cycle, whereas 

they can be expansionary in Germany (the United Kingdom) during recessions (non-recessions). 

The seventh chapter (Mierzwa, 2021b) is a companion paper which summarises the data used throughout 

this PhD dissertation. It complements and extends the single country datasets published by Romer and 

Romer (2009), Cloyne (2012), Uhl (2013), Mertens and Ravn (2013), Gechert et al. (2016), and Nguyen 

et al. (2021). 

In summary, I shed light on legislated tax shocks by disaggregating them into the most important cate-

gories and by timing them more precisely. I find heterogeneous effects and, hence, an analysis based on 

aggregated tax shocks would appear to be inappropriate. Moreover, effects vary across the three coun-

tries in my sample, implying that the usual focus on the United States may be less than appropriate as 

well. 

This doctoral dissertation is cumulative and comprised of seven individual papers, which follow this 

summary.  
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Zusammenfassung 

Die Große Rezession gab den Anstoß zu zahlreichen Forschungsarbeiten über inländische Steuermulti-

plikatoren. Viele dieser Arbeiten konzentrieren sich jedoch hauptsächlich auf aggregierte Steuerschocks 

und vernachlässigen die Auswirkungen unterschiedlicher Steuerarten, Gesetzgebungsverfahren und 

grenzübergreifender (Spillover-) Effekte. Diese Lücken möchte ich mit meiner Dissertation schließen. 

Ich werfe eine Reihe politischer Fragen aus makroökonomischer Sicht auf und gebe Einblicke in und 

Auswirkungen von Steuerpolitik. Zu diesem Zweck habe ich Daten über diskretionäre gesetzliche Steu-

eränderungen in den Vereinigten Staaten, Deutschland und dem Vereinigten Königreich gesammelt und 

dabei den narrativen Ansatz von Romer und Romer (2009) verwendet. Genauer gesagt, habe ich die 

Daten von Romer und Romer (2009) für die Vereinigten Staaten, die Daten von Cloyne (2012) für das 

Vereinigte Königreich, die Daten von Uhl (2013) für Deutschland und die Daten von Gechert et al. 

(2016) für Änderungen der deutschen Sozialversicherungsbeiträge nach der Methode und Klassifizie-

rung von Romer und Romer bis Ende 2017 erweitert und ergänzt. Dieser Datensatz ermöglicht es mir, 

die relevanten Gesetzgebungsschritte für alle signifikanten aufgezeichneten Gesetzesänderungen jeder 

Steuerart in einer täglichen Frequenz zu quantifizieren und zu datieren. Die Beschreibung der Daten und 

das Erhebungsverfahrens finden sich im technischen Anhang (Mierzwa, 2021b). 

Das erste Kapitel (Hayo & Mierzwa, 2020) enthält eine Analyse der Reaktion führender Aktienindizes 

in den Vereinigten Staaten, Deutschland und dem Vereinigten Königreich—S&P 500, DAX und FT30 

—wenn Informationen über künftige Steueränderungen während wichtiger Gesetzgebungsschritten be-

kannt werden. Die Analyse kommt zu dem Schluss, dass die Aktienindizes nicht nur auf inländische 

Nachrichten, sondern auch auf Ankündigungen in den beiden anderen Volkswirtschaften reagieren. Das 

US Comittee of Ways and Means hat einen Einfluss auf die Aktienrenditen in allen drei Ländern, wenn 

in dieser Phase des Gesetzgebungsverfahrens Einkommensteuersenkungen angekündigt werden. Im Ge-

gensatz dazu haben Änderungen der Unternehmenssteuer—ob im Inland oder im Ausland—kaum Aus-

wirkungen auf die Märkte. Während der Finanzkrise reagierten die Finanzmärkte jedoch positiv auf 

Senkungen der Unternehmenssteuer und negativ auf Senkungen der Einkommenssteuer, unabhängig 

vom Ursprungsland. Dieses Kapitel der Dissertation leistet einen Beitrag zur einschlägigen Literatur, 

indem es sich auf den detaillierten Gesetzgebungsprozess für Steuergesetze und deren Änderungen kon-

zentriert und nicht nur auf das Inkrafttreten von Steuerreformen. 

Das zweite Kapitel meiner Dissertation (Hayo & Mierzwa, 2021a) wurde durch die Handelsungleich-

gewichte zwischen den Vereinigten Staaten und den europäischen Ländern motiviert. In diesem Kapitel 

werden die Auswirkungen von aggregierten und disaggregierten Steuerschocks auf Handelsvariablen 

analysiert. Die Ergebnisse deuten darauf hin, dass Senkungen der Einkommenssteuer das Handelsdefizit 

der USA erhöhen, während Senkungen der indirekten Steuern die Handelsbilanzen in Deutschland und 
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dem Vereinigten Königreich verringern können. Darüber hinaus gibt es erhebliche Spillover-Effekte 

von Steueränderungen in den USA auf die Handelsbilanzen Deutschlands und des Vereinigten König-

reichs. Im Allgemeinen sind die durchschnittlichen Auswirkungen jedoch gering, was Zweifel an der 

Wirksamkeit der Steuerpolitik zur Steuerung von Handelsungleichgewichten aufkommen lässt. 

Im dritten Kapitel, einer gemeinsamen Arbeit mit Umut Ünal (Hayo et al., 2021), werden die kurz- und 

langfristigen Elastizitäten der Steuereinnahmen geschätzt. Wir passen die Steuereinnahmen unter Be-

rücksichtigung quantitativer Informationen über diskretionäre Steueränderungen an und schätzen ein 

zweistufiges Kointegrationsmodell, um so die kurz- und langfristigen Elastizitäten im Verhältnis zur 

Bemessungsgrundlage der einzelnen Steuerarten, der Bemessungsgrundlage im Verhältnis zum BIP 

und, im letzten Schritt, der Steuereinahmen im Verhältnis zum BIP zu schätzen. Wir schlagen ein neues 

Maß für asymmetrische kurzfristige Elastizitäten auf der Grundlage der Produktionslücke vor, indem 

wir einen neutralen Zustand einführen, der intuitiver interpretiert werden kann als das bisher in der Li-

teratur verwendete Maß, das ausschließlich auf Abweichungen vom langfristigen Gleichgewicht der 

Steuereinnahmen beruht. Wir stellen allgemein fest, dass in Deutschland und im Vereinigten Königreich 

die langfristigen Einnahmen-zu-Basis Elastizitäten im Allgemeinen höher sind als die kurzfristigen 

Elastizitäten, während die Ergebnisse für die USA uneinheitlich sind. Bei den Einnahmen-zu-Basis 

Elastizitäten finden wir Konjunkturasymmetrien zwischen den Ländern, aber nicht innerhalb der Län-

der, und bei den Basis-zu-BIP Elastizitäten deuten unsere Ergebnisse auf wenige Asymmetrien zwischen 

den Ländern und mehr Asymmetrien zwischen den Steuerarten hin. Die Ergebnisse sind für die Bewer-

tung der Steuerpolitik unter dem Gesichtspunkt der öffentlichen Einnahmen von Bedeutung. 

Im vierten Kapitel (Hayo & Mierzwa, 2021b) schätzen wir Local Projections (Jordà, 2005), um die 

Steuermultiplikatoren für Deutschland und das Vereinigte Königreich in Abhängigkeit vom Konjunk-

turzyklus zu analysieren. Im Gegensatz zu früheren Ergebnissen für die USA (Demirel, 2021) und das 

Vereinigte Königreich (Colombo, 2020), finden wir weder für Deutschland noch für das Vereinigte Kö-

nigreich ökonomisch signifikante Unterschiede in den aggregierten Steueränderungen zwischen den bei-

den Phasen—Rezession und Nicht-Rezession. Wenn man die Steuerarten aufschlüsselt, erscheinen Sen-

kungen indirekter Steuern in Deutschland nur während einer Rezession expansiv, während der Effekt 

im Vereinigten Königreich in beiden Konjunkturphasen positiv ist. Darüber hinaus stellen wir unter-

schiedliche Reaktionen fest, wenn wir Steuersenkungen und Steuererhöhungen einzeln betrachten: Steu-

ererhöhungen können in Deutschland (dem Vereinigten Königreich) expansiv wirken, wenn sie in nicht 

während einer Rezession (während einer Rezession) durchgeführt werden, während sie in Rezessionen 

(Nicht-Rezessionen) kontraktiv wirken. Steuersenkungen hingegen wirken sich positiv auf das deutsche 

BIP aus, wenn außerhalb einer Rezession durchgeführt werden, während die Reaktion im Vereinigten 

Königreich in beiden Fällen positiv und meist symmetrisch ist. 

Im fünften Kapitel dieser Arbeit (Mierzwa, 2021a) analysiere ich Spillover-Effekte von Steuerschocks 

in der Europäischen Währungsunion (EWU) unter Verwendung von Local Projections. Die Ergebnisse 
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deuten darauf hin, dass Steueränderungen in allen drei Ländern—den USA, Deutschland und dem Ver-

einigten Königreich—statistisch und wirtschaftlich signifikante Spillover-Effekte auf das BIP der Län-

der der Eurozone haben. Wo der Schock auftritt, scheint eine größere Rolle zu spielen, als die Phase des 

Konjunkturzyklus‘ im Empfängerland: Steuersenkungen in den USA (Deutschland) wirken sich in Re-

zessionen (Nicht-Rezessionen) eher expansiv aus, während Steuersenkungen im Vereinigten Königreich 

unabhängig von der Konjunkturphase vorteilhaft sind. Deutsche Steuersenkungen können sich kontrak-

tiv auswirken, wenn sich die Peripherieländer in einer Rezession befinden, da der kurzfristige Zinssatz 

häufig steigt und der reale Wechselkurs aufwertet. Steuersenkungen in den USA hingegen stimulieren 

Exporte in den meisten Ländern, unabhängig von der Konjunkturlage. Insgesamt haben die Steuersen-

kungen im Vereinigten Königreich die größten Spillover-Effekte auf das BIP der elf untersuchten Volks-

wirtschaften der EWU. 

Im sechsten Kapitel (Hayo & Mierzwa, 2021c) analysieren wir frühe Reaktionen auf Änderungen der 

Steuergesetze, indem wir den Zeitpunkt der Einführung in das Gesetzgebungsorgan und nicht den Zeit-

punkt des Inkrafttretens betrachten. Unter Verwendung narrativ identifizierter Steueränderungen und 

Local Projections stellen wir eine frappierende Heterogenität zwischen den drei Volkswirtschaften fest: 

Die Wirtschaftstätigkeit steigt (fällt) in den USA (im Vereinigten Königreich), während sie in Deutsch-

land unberührt bleibt. Berücksichtigt man unterschiedliche Auswirkungen über den Konjunkturzyklus 

hinweg, so zeigt sich, dass das BIP in den USA unabhängig vom Konjunkturzyklus sinkt, während das 

BIP im Vereinigten Königreich nur in nicht-Rezessionszeiten ansteigt. In diesem Modell reagiert auch 

das deutsche BIP mit einem Anstieg (Rückgang) in rezessiven (nicht rezessiven) Zeiten. Wir betrachten 

mögliche Transmissionskanäle für diese Reaktionen und stellen fest, dass Konsum, Investitionen und 

Beschäftigung im Allgemeinen der Dynamik des BIPs folgen. Somit führen frühzeitige Ankündigungen 

geplanter Steuersenkungen in den Vereinigten Staaten unabhängig vom Konjunkturzyklus zu einer Ver-

ringerung der Wirtschaftsaktivität, während sie in Deutschland (dem Vereinigten Königreich) in Rezes-

sionen (nicht-Rezessionen) expansiv wirken können. 

Das siebte Kapitel (Mierzwa, 2021b) ist ein Begleitpapier, das die in dieser Dissertation verwendeten 

Daten beschreibt. Es ergänzt und erweitert die Einzelland-Datensätze von Romer und Romer (2009), 

Cloyne (2012), Uhl (2013), Mertens und Ravn (2013), Gechert et al. (2016) und Nguyen et al. (2021). 

Zusammenfassend lässt sich sagen, dass ich Licht auf die gesetzlichen Steuerschocks werfe, indem ich 

sie in die wichtigsten Kategorien aufspalte und sie zeitlich genauer datiere. Ich stelle Heterogenität in 

den Reaktionen fest, so dass eine Analyse auf der Grundlage aggregierter Steuerschocks unangemessen 

erscheint. Darüber hinaus variieren die Auswirkungen zwischen den drei Ländern in meiner Stichprobe, 

was bedeutet, dass die übliche Fokussierung auf die Vereinigten Staaten ebenfalls nicht angemessen 

sein könnte. 

Diese Dissertation ist kumulativ und besteht aus sieben Einzelbeiträgen, die dieser Zusammenfassung 

folgen.
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Stock Market Reactions to Legislated Tax Changes: 

Evidence from the United States, Germany, and the United Kingdom 
 

 

Abstract 

We study the effect of tax policy on stock market returns in the US, Germany, and the UK 

using GARCH models and a unique daily dataset of legislative tax changes during the pe-

riod 1978 to 2018. We find that days of discretionary tax legislation during all stages of the 

process often matter for returns, both in terms of statistical significance as well as economic 

relevance. Further disaggregating the tax shocks shows that news about personal income 

tax cuts affects stock market returns positively, whereas business tax legislation is rarely 

influential. We find evidence of stock market spillovers, mainly from US tax changes to 

European stock markets. In several cases, we measure significant effects of changes in tax 

legislation on the days the changes are implemented. The US House Committee Report 

appears to be the most influential legislative stage. During the financial crisis, stock mar-

kets were more responsive to tax legislation. Finally, S&P500 returns tend to react at earlier 

legislative stages than do DAX returns, whereas FT30 returns barely react on days of do-

mestic legislative action. 

 

Keywords:  Fiscal policy, legislative tax changes, stock markets, income tax, business tax, 

 indirect tax, United States, Germany, United Kingdom 

JEL codes:  E62, F65, G18, H24, H25 
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1 Introduction 

During the Great Recession, policymakers and academics once more became interested in the macroe-

conomic effects of fiscal policy. Focussing on the revenue side of fiscal policy, the effects of tax 

shocks—measured as changes in tax liabilities—on macroeconomic variables has been estimated using 

either structural vector autoregression (SVAR) or the narrative approach introduced by Romer and 

Romer for the USA (2010). The narrative approach has also been used to estimate the impact of gov-

ernment revenue shocks for other countries, including, for instance, the United Kingdom (Cloyne, 2013) 

and Germany (Hayo & Uhl, 2014). 

Identification in these models typically rests on expected revenue changes when the tax change 

comes into force. Put differently, the influences of tax shocks are timed to commence at their imple-

mentation date and are then allowed to work their way through the economy in a dynamic fashion using 

lags. This type of identification makes the crucial assumption that the economy does not react before 

actual implementation of the tax. However, a tax change does not occur overnight. In fact, it tends to be 

the outcome of a fairly long legislative process. In the extreme case of a world populated by rational 

expectation agents, the implementation date may even be irrelevant. While the assumption of rational 

expectation consumers seems questionable, there is a great deal of evidence suggesting that financial 

markets are forward-looking and react very quickly to new information about economic policy. For 

instance, many studies report that financial markets adjust swiftly to monetary policy communications 

(see Blinder et al., 2008). 

However, the extant literature on financial market reaction to a variety of tax changes takes only 

very few aspects of the legislative process into account (see, e.g., Afonso & Strauch, 2004; Ardagna, 

2009; Arin et al., 2009; Afonso & Sousa, 2011, 2012). To the best of our knowledge, only Wagner et 

al. (2018), Gaertner et al. (2020), and Overesch and Pflitsch (2021) study stock market returns on various 

days of legislative action in the context of one specific tax change, the US Tax Cuts and Jobs Act (TCJA) 

of 2017. Wagner et al. find significant stock market reactions, especially for the group of high tax firms, 

and conclude ‘that taxes are a very important component of firm value’ (2018, p. 596); the other two 

studies discover significant spillover effects to non-US markets. 

In our view, there are four noteworthy weaknesses in the literature that estimates the effects of tax 

changes on financial markets. First, the identification of the average effects of tax policy changes on 

financial markets generally does not take into account the full legislative process. Second, if the stages 

of the legislative process are explicitly considered, as in Wagner et al. (2018), Gaertner et al. (2020), 

and Overesch and Pflitsch (2021), this is only done for the case of one particular form of tax change. 

Arguably, therefore, the results cannot be interpreted as estimates of an average tax shock, which is 

often the focus of the macroeconomic literature. Moreover, it is unclear whether these results can be 

generalised to other forms of tax shocks, for instance, tax hikes, changes in different types of taxes, and 

so forth. Third, if only one tax change is considered, it is not possible to study differences in the size of 

tax shocks, which is a serious drawback because conditioning the effects of tax shocks on the magnitude 
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of the tax change is an important feature of macroeconomic studies. Fourth, only US tax legislation has 

been investigated in some detail, and it is unclear whether these findings have external reliability for 

legislated tax changes in other countries.  

We study the effect of legislated tax changes on stock market returns based on a new dataset that 

allows addressing these shortcomings. The dataset makes it possible to consider all potentially relevant 

phases of the tax legislation process for all tax changes over a period of almost 40 years. Given the 

length of the dataset, we can also analyse subperiods, such as the Great Recession. Furthermore, it allows 

identifying the influence of different tax types as well as increases and decreases separately. Our dataset 

comprises three of the five largest economies, the United States, Germany, and the United Kingdom, 

which makes it possible to compare the effects of tax changes in different legal frameworks. In our 

analysis, we use daily data from December 1978 to January 2018 and our research method relies on 

various forms of GARCH models.  

After testing a number of hypotheses, we find, first and foremost, that days of discretionary tax 

legislation matter for returns, both in terms of statistical significance as well as economic relevance. 

Second, further disaggregating the tax shocks shows that it is mostly news about personal income tax 

cuts that affects stock market returns positively, whereas business tax legislation is rarely influential. 

Third, we find evidence of stock market spillovers, mainly from US tax changes to European stock 

markets, but, albeit less pronounced, also the other way round. Fourth, in several cases, we measure 

significant effects on the days changes in tax legislation are implemented, which contradicts the efficient 

market hypothesis. Fifth, all in all, publication of the US House Committee report appears to be the most 

important legislative stage. It causes higher returns in all three stock markets when it contains infor-

mation about personal income tax decreases. Sixth, during the financial crisis, we estimate many more 

significant reactions compared to the full sample. During this period, we find business tax cuts to influ-

ence daily returns positively, whereas income tax cuts cause stock market declines. Finally, S&P500 

returns tend to react at earlier legislative stages than do DAX returns, whereas FT30 returns barely react 

at all on days of domestic legislative action. In the next section, we discuss the extant literature and 

formulate testable hypotheses. Section 3 describes our dataset and research method. The outcome of our 

empirical analysis is provided in Section 4. Section 5 contains robustness checks and Section 6 con-

cludes. 

 

2 Literature and Hypotheses 

Only a few studies look at the connection between financial markets and tax policy. Tavares and 

Valkanov (2003) use quarterly US data from 1960 to 2000 and show that an increase in the aggregate 

tax rate (measured as net tax receipts as a share of GDP) significantly lowers stock market returns, as 

well as government and corporate bond returns. The authors suggest that fiscal policy shocks should be 

considered in asset pricing. 
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Using a yearly panel of several OECD countries, Ardagna (2009) shows that interest rates of 10-

year government bonds decrease in periods of fiscal consolidation and increase in periods of loose fiscal 

policy. Moreover, an improvement (deterioration) in the budgetary position increases (decreases) stock 

prices. Based on Romer and Romer’s (2010) and Mertens and Ravn's (2013), narratively identified ex-

ogenous quarterly tax shocks, Kraus and Winter (2016) show a link between an increase in federal tax 

liabilities and higher risk premia for corporate bonds. They argue that an increase in tax liabilities in-

creases financial frictions, making bond market financing more expensive for firms. 

In an event study, Wagner et al. (2018) track individual stock movements of US firms between the 

introduction of the Tax Cuts and Jobs Act of 2017 (TCJA) on 2 November 2017 and its signature into 

law on 22 December 2017. Focusing on abnormal returns on the days the Act was being legislated, the 

authors find significant hikes, especially for high tax firms. Specifically, higher returns resulted on the 

day the bill was introduced in the House and on the day it was passed by the Senate. 

Overesch and Pflitsch (2021) analyse the TCJA’s spill-over effects on European stock markets. 

They consider two transmission channels. The first is a lower tax burden for firms active in the United 

States, as the TCJA includes a cut in the corporate tax rate. The second is the lower tax rate for US firms 

worsens the competitive position of European firms. The effect through the first channel should be a 

positive one for firms operating in the United States; the second predicts a negative effect on stock prices 

of firms competing with US firms. In their analysis, the authors focus on the reaction after the result of 

the mediation committee was published and report, on average, positive returns of European stocks. 

Also, stocks of firms operating in an industry in which US firms play a dominant role yielded smaller 

returns, whereas European firms doing business in the United States experienced higher returns. No 

reaction was found with regard to other salient dates of the US legislative process. 

Gaertner et al. (2020) use a similar approach to investigate foreign firm stock returns during the 

legislative stages of the TCJA of 2017. Employing Google Trends data, they discover increased search 

activity for the term ‘tax reform’ on days corresponding to the legislative stages of the bill, that is, (1) 

release of the first framework for tax reform on 27 September, (2) its introduction in the House, (3) its 

passage by the House, (4) its passage by the Senate, (5) when reported by the Joint Committee on 

Taxation (JCT), and (6) when House and Senate mutually agreed to the final version. In their sample, 

the authors find positive abnormal returns on those days in 33 out of 38 markets. Negative effects were 

found for stocks of foreign firms exporting heavily to the United States. The authors also consider the 

price of US long-term treasury notes and the dollar-yuan exchange rate, but find no significant reaction. 

Kalcheva et al.'s (2020) work might be the closest to our approach as the authors allow for hetero-

geneous reactions to the most important components of the TCJA of 2017, and also take into account 

whether the measure increased or decreased tax liabilities. Moreover, they thoroughly identify several 

salient legislative steps and consider changes in the bill’s likelihood of passing. They find the TCJA to 

have benefitted the returns of highly taxed firms on days when legislative action occurs, as well as 
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causing negative effects on internationally operating firms due to the tax hike related to foreign incomes. 

However, Kalcheva et al. (2020) do not find that firms engage in increased investment. 

Our unique dataset allows us to investigate several hypotheses regarding timing, sign, spill-over 

effects, and relative size of the coefficients. In their study of the impact of government deficits on long-

term interest rates, Knot and de Haan (1999) assume efficient financial markets that incorporate any 

news immediately. Adjusting their approach to our focus on the legislative tax process, two opposite 

hypotheses emerge: 

H1a: Stock market returns react the first time information about tax changes is available. 

H1b: There is no reaction at the implementation of tax changes. 

Chatziantoniou et al. (2013) contrast different potential effects of fiscal policy on stock markets, de-

pending on the theoretical point of view. They argue that in the Keynesian view, fiscal policy works 

through economic aggregates, such as consumption and investment. Since tax decreases encourage pri-

vate consumption and investment, this effect should be reflected in today’s stock prices. In the classical 

view, loose fiscal policy raises interest rates through a decrease in public saving, which reduces private 

investment. Since investment should be relevant for future cash flows and, hence, stock prices, they 

expect a negative reaction.  

H2a: News about tax decreases lowers stock market returns. 

H2b: News about tax decreases raises stock market returns. 

Tavares and Valkanov (2003) consider Ricardian equivalence and argue that there might not be an ob-

vious relationship between taxes and financial market returns. If households anticipate that the present 

value of future tax decreases equals the current tax increase, their net wealth remains unaffected and 

private saving decreases as much as public saving increases. 

H2c: Information about tax changes does not affect stock markets. 

Consequently, one could interpret the hypotheses subsumed under H2 as testing the Keynesian, classi-

cal, and Ricardian view of stock markets (see Bernheim, 1989). 

What are our hypotheses when disaggregating the tax types? Regarding domestic business taxation, 

Croce et al. (2012) identify three channels through which a firm’s decisions could be influenced: (1) 

distorting profits and investment, (2) reducing the cost of debt through a tax shield, and (3) depressing 

productivity growth. While channels (1) and (3) should have negative effects on firm profits and stock 

prices, channel (2) could be beneficial for firms. Hence, we cannot say a priori what signs to expect for 

the coefficients. Arguing via macroeconomic effects, Mertens and Ravn (2013) claim that a cut in busi-

ness tax liabilities could increase investment but decrease private consumption. Measuring the effects 

of disaggregated tax types, Arin et al. (2009) argue that corporate tax shocks do not have an effect on 

financial markets in the United States, Japan, or Germany. 

H3a: Stock market returns do not react to news about business taxation. 
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H3b: Stock market returns increase with news about lower business taxes. 

Mertens and Ravn (2013) find that a cut in personal income taxes causes an increase in employment, 

consumption, and investment. Hence, we would expect stock markets to anticipate this outcome and 

react positively to such news and negatively to increases in personal income taxation. Arin et al. (2009) 

argue that indirect taxes have a larger effect than labour taxes. For the United States, Japan, and Ger-

many, they report negative stock market reactions for unanticipated hikes in either type of tax. 

H4: Stock market returns increase with news about cuts in personal income taxes. 

H5: Stock market returns increase with news about cuts in indirect taxes. 

H6: The coefficient of indirect tax changes has a greater magnitude than the one for personal in-

come changes. 

As discussed above, US business tax cuts could cause either a positive or a negative spillover on foreign 

stock market indices. As noted by Gaertner et al. (2020) and Overesch and Pflitsch (2021), competition 

in international markets as well as tax liabilities arising from foreign activity might play a role when 

looking at firm value. Hence, our hypotheses are: 

H7a: News about domestic business tax cuts reduces foreign stock market returns. 

H7b: News about domestic business tax cuts increases foreign stock market returns.  

Finally, international spill-over effects could arise from individual income taxation via the trade channel, 

at least when the countries of interest are important trade partners, which is the case here. For example, 

a US income tax reduction increases US disposable income and, thereby, import demand, which raises 

profits of British or German exporting firms. 

H8: News about foreign income tax decreases increases domestic stock market returns. 

 

3 Data and Methodology 

We expanded the legislative tax datasets of Romer and Romer (2009) for the United States, Cloyne 

(2012) for the United Kingdom, and Uhl (2013) for Germany along two dimensions. First, we extended 

them up to the end of 2017. Second, we moved the datasets to a daily frequency, so as to precisely 

identify each step of the legislative tax process. At each stage, we use the revenue effect as stated in the 

respective report or bill associated with the respective legislative stage. This should reflect the quantita-

tive and qualitative information available to agents on that specific day. Romer and Romer (2010) create 

a variable, which they call ‘news about tax changes’, to control for anticipation effects in their robustness 

section by simply discounting the revenue effect back to the quarter when the bill was passed. A potential 

problem with this procedure is that it does not take into account changes in the composition of the bill. 

Instead, we keep information about the extensions of existing measures throughout the legislative pro-

cess and only exclude their effect at the implementation stage, as they do not change tax liabilities, as 
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the announcement of temporary extensions could send signals to agents and financial markets (in the 

robustness section, we also exclude them to see whether results hold). By collecting Committee Reports, 

we are able to monitor the development of the important tax bills using estimations of quantitative effects 

at that particular stage. As bills often change from one stage to the next, our procedure allows covering 

these changes (see Table 4 and A2), thereby mapping the development of the tax bills over time.1 

Here, we provide just a rough sketch of the legislative processes in the three countries; for a more 

detailed explanation, see the above papers and the references therein. The US and German legislative 

procedures are similar. Tax laws must be introduced in the House of Representatives and Federal Par-

liament (Bundestag), respectively. From there, they are passed on to the relevant committee, in most 

cases, the Committee on Ways and Means and the Federal Financial Committee (Bundesfinanzauss-

chuss), respectively, which publish a detailed report on the planned tax measures. Then the bill is sent 

back to the House/Parliament, where it is put to a vote. At this point, the two countries’ procedures begin 

to differ slightly. If the law is passed by the House, the US Senate must agree too, before it can be signed. 

Usually, the US Senate passes the bill to the Committee on Finance, which then presents an altered 

version. A meeting of a mediation committee composed of members of both chambers is then held (Joint 

Committee on Taxation, JCT) to find a compromise. A compromise between the two chambers’ versions 

must be found, either in the JCT or by sending bills back and forth until both chambers agree. In Ger-

many, only some tax bills need to be confirmed by the Bundesrat, which represents the states. If the two 

legislative chambers cannot agree on whether a bill needs to be passed by the Bundesrat too, the Federal 

President (Bundespräsident) or even the Federal Constitutional Court (Bundesverfassungsgericht) have 

to settle the disagreement. In both countries, the mediation committee presents the final version of the 

bill, which is signed into law by the US President and the Federal President, respectively. Hence, new 

information about tax changes emerges at various dates, and as the bill passes each of the stages listed 

above, the likelihood of implementation increases. 

Tax legislation in the United Kingdom goes through fewer steps. In the House of Commons on 

Budget Day of every fiscal year, the Chancellor of the Exchequer announces the new tax measures. 

Some of the measures become effective on Budget Day and most of them are implemented within six 

months. When the Finance Bill is signed (Royal Assent), it becomes the Finance Act and its provisions 

are often backdated. Long implementation lags, as in Germany and the United States, are rather uncom-

mon, and almost every tax measure presented becomes law. The communication strategy around Budget 

Day has changed over the years, becoming more transparent from the 1990s onward. 

On the one hand, the differences between the three countries allow for a comparison of results 

between different legislative regimes. On the other hand, these differences make it more difficult to date 

the legislative stages. We focus on those dates on which new information about tax changes materialises, 

                                                            
1 We rely on the official dates of Committee Meetings, Reports, and Budget Days. It would be interesting to check the public interest in tax 
bills around these dates, as do Gaertner et al. (2020), using Google Trends search data. However, this is impossible, as our tax shock series go 
back to the late 1970s. Instead, in the robustness section, we use Google Trends data to rule out that our results are driven by confounding 
events. 
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that is, when detailed revenue estimates are published. For the United States, these days are when the 

House committee, the Senate committee,2 and the mediation committee3 publish their reports. We also 

include the days when the individual tax measures are implemented. We do not consider the House 

introduction date in our baseline estimations, as the quantitative impact is yet unknown. However, in 

the robustness section, we check whether this decision influences our results. In Germany, the draft of 

a tax bill is already accompanied by detailed revenue estimates. Hence, we include the days of the in-

troduction in Parliament, the Parliament committee report, the mediation committee report, and the im-

plementation date. For the United Kingdom, we use the Budget Days and implementation days. 

We include both permanent and temporary tax changes, but we do not consider the phasing-out 

date of the latter. Following the literature, we exclude the implementation effects of extensions of exist-

ing tax legislation, as they are conceptionally different from discretionary changes to tax liabilities. 

However, as in Uhl (2013), we keep these changes when they occur at previous legislative steps, as the 

announcement that a tax measure will be extended could be relevant information for investors. Note that 

removing the temporary and permanent extensions from the tax shock series does not change the results 

(see Section 5). To quantify the magnitude of the tax shock, we take the full year revenue effects as 

stated in the legislative documents in per cent of current nominal GDP. This makes the shocks compa-

rable across the three countries and we can also compare the relative size of reactions to different tax 

types and at different legislative stages. 

In many cases, the tax shocks as defined above occur on a weekend or public holiday. In those 

cases, we shift the shock to the next stock market trading day. To take time-zone differences into ac-

count, US tax shocks enter the German and British stock markets on the following trading day, while 

German and British tax shocks enter the US market on the same trading day. In the macroeconomic 

literature, the narrative tax shocks are classified as either exogenous or endogenous to the business cycle. 

However, the long inside lag of tax legislation makes it unlikely that discretionary tax actions are en-

dogenous to stock market returns on the specific date they are published or implemented. Kraus and 

Winter (2016, p.1) employ the tax shocks identified by Romer and Romer (2010) and find that ‘any tax 

change can potentially spill over to financial market conditions …’. Reflecting the reasoning of Cornell 

(1983), Knot and de Haan (1999, p. 560) state that ‘[o]ne of the advantages of the announcement effect 

approach is that it precludes the necessity of specifying a structural model for interest rates.’ In light of 

these statements, we believe we have properly identified the respective tax shocks at each point in time. 

As stock market indicators, we use daily closing prices of the S&P500 for the United States, DAX 

for Germany, and FT30 for the United Kingdom. The indices are log-differenced and multiplied by 100 

to obtain growth rates in per cent as well as to ensure stationarity. All data are from Datastream. 

Visual inspection of daily stock market returns indicates volatility clustering and testing for ARCH 

effects after estimating the models via OLS confirms this characteristic. For several reasons, we opt 

                                                            
2 In several cases, we could not recover the precise publication date of the Senate Committee Report. In these cases, we chose the date of 
passage in the Senate as the publication date. 
3 In some cases, there was no meeting of the mediation committee but, instead, mutual agreement in both chambers. 
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against employing the event-study approach. First, we are interested in the temporal development of tax 

laws and, therefore, want to utilise a time perspective. Second, the event-study approach uses impulse 

dummies to identify important tax reform dates. However, analysing trading days that are close in time 

to single large tax reforms might provide little external validity. Instead, we are interested in the average 

effect of tax legislation over a 40-year period. Third, dummies cannot incorporate information about the 

composition and size of the bill at each legislative step.  

Reflecting these considerations, our baseline model is a GARCH(1,1):  

 𝑟 𝛾 𝛿𝛥𝜏 𝜀  (1) 

with: 𝜀 𝑒 ℎ  (2) ℎ 𝛼 𝛼 𝜀 𝛽 ℎ  (3) 𝑟  depicts the daily returns of the stock indices, where subscript i stands for S&P500, DAX, and FT30, 

respectively, 𝛾 is the constant, and 𝛿 is a vector of parameters. Δτ  is a vector of domestic and foreign 

tax shocks (hence no subscript i) at the different legislative stages, scaled to 1% of current nominal GDP. 

Error 𝜀  is t-distributed with v degrees of freedom, as the residuals exhibit excess kurtosis. Standard 

errors are heteroscedasticity robust. To reduce the size of the model in a consistent way, as well as to 

improve estimation efficiency, we apply a consistent general-to-specific testing down procedure (e.g., 

Hendry, 1993), i.e. we start with a general model including all domestic and foreign tax shocks at all 

stages and remove insignificant coefficients based on a joint test of significance. Taking into account 

the large sample size, we employ a 1% significance level to reduce the likelihood of Type I errors. 

 

4 Empirical Analysis 

4.1 Effects of Aggregated Tax Shocks 

We commence our analysis by testing whether stock markets react to the various stages of the legislative 

process, and if they do, at which particular stage. 

Table 1 sets out the results for the reduced models. Note that we had to restrict the sum of the 

ARCH and GARCH coefficients to be smaller than unity in the S&P500 regression, as testing could not 

rule out an IGARCH process. None of the exclusion restrictions is significant and there is no evidence 

of autocorrelation. However, there are still some traces of ARCH present in the model for the FT30. 
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Table 1: Effect of Aggregated Tax Shocks on Stock Market Returns (values in italics give the effects for average-
size tax changes) 

Shocks  Indices   
   
 (I) 

S&P 500 
(II) 

DAX 
(III) 

FT 30 

Number of  
Events  

US     

Committee on Ways and 

Means 

0.15* 0.07 0.14* 0.07   32 

Senate Committee    30 

Mediation Committee 0.25   29 

Implementation    78 

Germany     

Draft    55 

Federal Financial Committee   0.66* 0.04 60 

Mediation Committee    23 

Implementation    97 

UK     

Draft    151 

Implementation    441 

Number of observations 9858 9854 9844  

Student-t degrees of freedom 6 9 11  

Portmanteau Q test χ (40) = 41 χ (40) = 20 χ (40) = 51  

Test for ARCH effects χ (10) = 11 χ (10) = 4 χ (10) = 23  

Exclusion restriction χ (8) = 16 χ (9) = 9 χ (9) = 14  

Notes: Coefficients are in percentage points. * and ** indicate significance at the 1% and the 0.1% level, respectively. Empty cells indicate no 
significant reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity con-
sistent. The tax shocks are scaled to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 

 

We find no significant reactions to domestic tax shocks by either the British FT30 (Column III of 

Table 1) or the German DAX (Column II) returns on any of the key dates when using the aggregated 

tax shocks. The S&P500 index (Column I), however, shows significant reactions on days when the 

important reports are published, which rejects H2c. A tax decrease equal to 1% of GDP announced by 

the House Committee raises S&P500 returns by 15 base points (bp). When the tax change is confirmed 

by the JCT, returns increase by 25 bp, but this effect could not be estimated precisely. The cumulative 

effect across the various legislative stages is significant at the 1% level and amounts to a decrease of 39 

bp in S&P500 returns. Note that the magnitude of tax shocks rarely reaches 1% of GDP and, therefore, 

we think that rescaling the effects to reflect normal tax changes proxied by sample averages is helpful 

in interpreting estimation results. In Table 1 and the following output tables, we provide the effects for 

average-size tax changes in italics after the 1% of GDP shocks (for individually significant estimates 

only). Hence, when considering the average size of tax changes at each relevant legislative stage, the 

cumulated effect on S&P500 returns is approximately 23 bp. 
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According to H1a, we would expect reactions only at the earliest stages of the bills and not when 

they are signed into law or implemented. Our results for the United States are broadly in line with this 

expectation, as we do not measure a reaction on the day of implementation. However, since we do not 

discover any significant stock market reactions to domestic tax legislation in Germany or the United 

Kingdom, we cannot support H1a more generally. 

Studying the effects on DAX returns in Table 1 shows that there is support for H2c, at least when 

concentrating on domestic tax shocks. When we consider spill-over effects from US tax legislation, we 

can reject H2c, as DAX returns increase by 14 bp when the US House Committee presents a tax cut. 

There are significant spill-over effects from the US legislative process to German stock markets but not 

the other way around, which reflects the relative importance as trading partners for the two economies. 

The UK stock market appears to be sensitive to news from the early stages of tax legislation in 

Germany. FT30 returns increase 66 bp when the Federal Financial Committee announces a tax decrease 

equal to 1% of GDP. While our results generally support H2b, when scaled by the average size of shocks, 

this effect shrinks to 4 bp.  

 

4.2 Effects of Disaggregated Tax Shocks 

Mertens and Ravn (2013) demonstrate that the composition of tax shocks in the United States matters 

for their macroeconomic effects. To discover whether that is the case for stock market reactions too, we 

disaggregate our tax shock series into three types of taxes: personal income taxes, business income taxes, 

and indirect taxes.4 In the United States, sales taxes are legislated at the state level and, therefore, are 

not part of our sample. Consequently, we include only indirect tax shocks in the case of Germany and 

the United Kingdom.  

Starting with S&P500 returns, Table 2 shows that reactions to domestic tax shocks are driven by 

changes in individual income tax legislation, whereas business taxation does not trigger significant re-

actions. These findings support H3a and reject H3b. Over the course of the legislative process of a US 

income tax decrease, S&P500 returns increase by 34 bp. Although the magnitudes of our coefficients 

are similar to those reported in event studies using impulse dummies for the legislative dates of the 

TCJA (Wagner et al., 2018; Overesch & Pflitsch, 2021), our cumulated effect is much smaller, as we 

find a negative coefficient at the Senate’s committee stage.  

In the case of Germany, we find an increase of 170 bp in DAX returns after decreasing income 

taxes by 1% of GDP. Legislative changes in German business taxation do not seem to matter, which 

means we reject H3b, but not H3a. We also discover that a decrease in indirect tax liabilities lowers 

DAX returns by 135 bp. The negative effect is unexpected, but we are not the first to report counterin-

tuitive results after tax changes (see, e.g., Blanchard, 1981; Mumtaz & Theodoridis, 2017). A possible 

                                                            
4 We use a broad measure of business and income taxes and include capital taxes and social security contributions, respectively. This leaves 
us with more cases per tax category and approximates the overall tax liabilities borne by businesses and individuals. Using a narrow definition 
of tax categories does not affect the results in a noteworthy way. 
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explanation for this result is that companies engage in a price war following an indirect tax cut. Note 

that the full impact of both individual income tax and indirect tax changes arises at the implementation 

stage. As legislative news about domestic personal income taxation has the biggest impact in Germany, 

we reject H5 and H6. 

Considering disaggregated domestic tax shocks in the United Kingdom, we again fail to find a 

significant effect caused by domestic tax changes. Hence, for FT30 returns, we reject H1a and H3b and 

find evidence supporting H1b and H3a. 

Table 2: Effect of Disaggregated Tax Shocks on Stock Market Returns (values in italics give the effects for aver-
age-size tax changes) 

Shocks   Indices   
    
  (I) 

S&P 500 
(II) 

DAX 
(III) 

FT 30 
Number of 

Events 
US Tax Shocks     

Committee on Ways and Means  Business    28 
Individual 0.17* 0.07 0.16** 0.07 0.29** 0.13 31 

Senate Committee Business    27 
Individual -0.30   30 

Mediation Committee Business    26 
Individual 0.46** 0.25   29 

Implementation Business    68 
Individual    58 

German Tax Shocks  
 

Draft 
Business    32 

Individual    45 
Indirect    29 

 
Federal Financial Committee  

Business    36 
Individual   0.71** 0.12 50 

Indirect    35 
 

Mediation Committee 
Business    15 

Individual    19 
Indirect    13 

 
Implementation 

Business    54 
Individual  1.73** 0.17  78 

Indirect  -1.35** -0.13 -2.08** -0.21 50 
UK Tax Shocks  

 
Draft 

Business    97 
Individual 0.53** 0.02   78 

Indirect  -0.38* -0.03  99 
 

Implementation 
Business    204 

Individual    147 
Indirect    317 

Number. of observations  9858 9854 9844  
Student-t degrees of freedom  6 8 10  
Portmanteau Q test  χ (40) = 41 χ (40) = 20 χ (40) = 49  
Test for ARCH effects  χ (10) = 11 χ (10) = 4 χ (10) = 21  
Exclusion restriction  χ (22) = 27 χ (22) = 32 χ (23) = 29  

Notes: Coefficients are in percentage points. * and ** indicate significance at the 1% and the 0.1% level, respectively. Empty cells indicate no 
significant reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity con-
sistent. The tax shocks are scaled to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 
 

Regarding spill-over effects of tax shocks between the three countries’ stock markets, Table 2 

shows that S&P500 returns increase by about 50 bp when UK personal income tax cuts are presented 

on Budget Days, which supports H8. No S&P500 spillovers are measured with regard to changes in 

German legislation. Studying spill-over effects on DAX returns, we observe that returns decrease by 38 
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bp when a drop in British indirect taxes is presented on Budget Day. As discussed below, indirect tax 

cuts cause negative spill-over effects between the European countries too.  

DAX returns react to US personal income tax legislation. We observe a significant coefficient at 

the Committee on Ways and Means stage, raising returns by 16 bp. The rise in FT30 returns by about 

30 bp when the US Committee on Ways and Means and by 70 bp when the German Federal Financial 

Committee present an individual income tax decrease equal to 1% of GDP is in line with H8. UK stocks 

are not affected by German business tax changes. As noted above, we find a negative UK stock market 

response to decreasing indirect taxes in Germany, which declines by 208 bp on days of implementation. 

However, in all cases, the mean of these tax shocks is below 1% of GDP Thus, to facilitate inter-

pretation, Table 3 sets out the cumulated coefficients scaled by the average size of tax shocks at each 

legislative stage. With effect sizes roughly between 2 and 25 bp, the magnitudes of the various estimated 

effects in absolute terms look much more similar after this adjustment. We believe that this discovery 

has important implications over and above the current study, as it underlines that the actual magnitude 

of tax shocks matters. Therefore, the event study approach, which is based on tax change dummies, 

might be misleading when assessing the actual impact of policy changes. 

In Table 3, we observe cumulated positive returns of all three indices along the legislative process 

of US personal income tax cuts, ranging between 7 and 18 bp. In addition, we find similarly-sized cu-

mulated positive returns for DAX and FT30 on days of German personal income tax legislation. The 

spill-over effects from UK legislation onto the German stock market are much smaller after the adjust-

ment. Overall, we would interpret our findings for the three stock markets as supporting hypotheses H3a 

and H4, and rejecting H3b, and H5. 
 

Table 3: Cumulative Effect of Disaggregated Tax Shocks Scaled by Average Size of Fiscal Shocks 

Shocks 
 

 Indices 

  (I) 
S&P 500 

(II) 
DAX 

(III) 
FT 30 

US Tax Shocks    
Business Income    

Individual Income 0.18** 0.07** 0.13** 
 

German Tax Shocks 
Business Income    

Individual Income  0.17** 0.12** 
Indirect Taxes  -0.13** -0.21** 

 
UK Tax Shocks 

Business Income    
Individual Income 0.02**   

Indirect Taxes  -0.03*  
Notes: Coefficients are in percentage points. * and ** indicate significance at the 1% and the 0.1% level, respectively. 
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4.3 Effect of Tax Revenue Changes 

To this point, we have measured stock market reactions to tax shocks as the full-year revenue effect 

given in the respective documents divided by nominal GDP in per cent. The assumption underlying that 

coding is that each stage of the legislative process constitutes news. However, it could be that investors 

only update their expectations at every stage of the legislative process, conditional on the quantitative 

information given in the previous stage. Therefore, we construct a new tax shock series that measures 

the difference in the stated revenue in per cent of GDP of the respective bill from one legislative stage 

to the next. This means that when the value for expected revenues was not altered in a legislative step, 

this shock is coded as zero. Due to the different legislative process in the United Kingdom, we can 

construct these series only for Germany and United States. While interpretation of the coefficients re-

mains the same, the constructed shocks are now relatively smaller. Moreover, in many cases, we have 

only a few nonzero observations for each type of shock. 

Starting with the S&P500 returns, Table 4 summarises the cumulative effects across all legislative 

stages (detailed results can be found in Appendix Table A2). At the joint committee stage, we discover 

significant stock market reactions to lower US business tax revenue shocks but not to lower personal 

income tax revenues. 
 

Table 4: Cumulative Effect of Tax Revenue Shocks on Stock Market Indices (values in italics give the effects for 
average-size tax changes) 

Shocks 
 

 Indices 

 
  (I) 

S&P 500 
(II) 

DAX 
(III) 

FT 30 
US 

Business Tax Shocks 

   

Cumulative Effect Increase  -1.44 -4.96 

Decrease 7.47** 0.37 -2.35 9.32** 0.47 

Income Tax Shocks 

Cumulative Effect Increase    

Decrease 1.38 5.61** 1.14  

Germany 
Business Tax Shocks 

Cumulative Effect Increase 28.67** 0.91 -7.79** -0.10 16.70** 0.20 

Decrease   -12.67** -0.54 

Income Tax Shocks 

Cumulative Effect Increase -20.96* -0.73 -2.38 -5.49** -0.19 

Decrease   3.42* 0.27 

Indirect Tax Shocks 

Cumulative Effect Increase -65.03** -0.18 474.1** 1.24 447.7** 1.15 

Decrease    
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Notes: Coefficients are in percentage points. * and ** indicate significance at the 1% and the 0.1% level, respectively. Empty cells indicate no 
significant reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity con-
sistent. The tax shocks are scaled to 1% of current GDP. 
 

We observe significant spill-over effects onto the US stock market. When considering tax shocks 

equal to 1% of GDP, we find that indirect tax shocks cause the largest spillovers to the US stock market. 

Scaling by average-size changes reverses this situation, though, as upward revisions of German business 

tax liabilities raise S&P500 returns by about 90 bp, whereas upward revisions of German income and 

indirect tax liabilities reduce S&P500 returns by almost 75 bp and 20 bp, respectively. 

When the German mediation committee passes an average-size business tax hike, DAX returns 

decrease by 10 bp. In total, DAX returns increase by more than 120 bp when both the Federal Financial 

Committee and the mediation committee propose higher indirect tax revenues. Average-sized downward 

revisions of US personal income taxes increase DAX returns by 116 bp. As noted above, given the 

differences in tax legislation processes, we cannot consider UK revenue shocks, but we can study spill-

overs from the United States or Germany. As in the US case, lower business tax revenues boost FT30 

returns. Even though we cannot excluded them without violating the exclusion restriction, we do not 

obtain significant estimates of the reaction of FT30 returns to US business tax revenue increases. 

Spill-over effects from German legislation are more precisely estimated and we find a symmetric 

pattern in the reaction of FT30 returns to revisions in German business as well as income tax liabilities: 

Returns are higher (lower) on days of higher (lower) business tax figures. The reverse outcome is found 

for reactions to German personal income tax revenue changes, where FT30 returns decrease (increase) 

on days of higher (lower) income tax figures. In either case, downward revisions cause larger effects in 

absolute terms. Similar to the reaction of the DAX, FT30 returns react positively to higher German 

indirect tax revenue figures. The estimated effects of average-size tax changes range from a drop in 

DAX returns of 10 bp after a business tax hike to an increase in DAX returns of more than 115 bp 

following an indirect tax hike.  

 

4.4 Financial Crisis 

Our large sample reduces the probability that the estimates are driven by outliers. The drawback of long 

sample periods, however, is that they are potentially subject to structural breaks. Of particular interest 

in that respect is the financial crisis period. According to the Bank for International Settlements (BIS, 

2009, Chapter II), the turmoil started in mid 2007 and spread to interbank markets in August 2007. The 

last key event was in mid-2009 and we add about a quarter of a year to ensure that financial markets had 

clearly left the crisis behind. Thus, we define the crisis period from August 2007 to the end of 2009. 

Since there are almost no tax increases during that period, we focus our attention on tax cuts. Note that 

to achieve convergence, we had to estimate all three regressions without t-distributed errors and, to rule 

out IGARCH processes, restrict the sum of the ARCH and GARCH coefficients to be smaller than unity. 

The cumulative effects of tax reductions on stock market returns are presented in Table 5 (see Table A3 
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for details). We now identify many more significant tax shocks for all three markets, some of which are 

only jointly significant. 

For the S&P 500, we find a cumulated increase of more than 800 bp after a US business tax cut. 

The S&P500 is even more strongly affected by spillovers from business tax decreases in the United 

Kingdom and Germany, at more than 2300 bp and 8000 bp, respectively. This suggests that during the 

financial crisis period, business tax cuts massively bolstered US stock markets. Quite the reverse is 

found for decreases in income taxation or indirect taxes in the three countries, which are not only much 

more moderate in size but also mostly cause stock market losses. However, note that the negative 

S&P500 reaction to a reduction in German indirect taxes is driven by only one event at the draft stage. 

Cumulated effects for the DAX are in line with these findings, too. We discover that the largest estimated 

cumulated coefficient of about 3200 bp is associated with business tax cuts. Again, reactions to de-

creases in income tax have negative effects, which are of a much smaller magnitude. As before, US 

business tax changes do not spill over onto German stock markets. 
 

Table 5: Financial Crisis: Cumulative Effects of Tax Decreases on Stock Market Indices (values in italics give the 
effects for average-size tax changes) 

Shocks 
 

 Indices 

 
  (I) 

S&P 500 
(II) 

DAX 
(III) 

FT 30 
US Tax Cuts    

Cumulative Effect Business 8.05** 1.81  5.93* 1.20 

Individual -1.82** -1.08  -3.25 

German Tax Cuts    

 

Cumulative Effect 

Business 80.48** 6.58 32.05** 2.26 24.98** 1.68 

Individual -10.65** -0.96 -5.50** -0.50 7.14** -0.36 

Indirect -98.98** -4.25 8.95 39.92** 1.95 

UK Tax Cuts    

 

Cumulative Effect 

Business 23.33** 0.62  9.00* 0.24 

Individual -1.93  -5.47** -0.23 

Indirect -13.58** -0.03 2.32 1.58 

Notes: Coefficients are in percentage points. * and ** indicate significance at the 1% and the 0.1% level, respectively. Empty cells indicate no 
significant reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity con-
sistent. The tax shocks are scaled to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 

 

In the case of the FT30, similar effects can be found for business tax cuts, although it is the spill-

over effect from Germany that dominates in terms of magnitude (about 2500 bp). Decreases in individ-

ual taxes cause stock market losses too, but note that the cumulated effect of German income tax cuts 

only becomes negative after scaling the coefficients by average-size tax changes (see Table A3 in the 

Appendix). In contrast, cuts in German indirect taxes lead to increases in FT30 returns of 4000 bp, 

which, again, is caused by just two events. 
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When scaled by their average size, the effects become smaller, now ranging roughly between 0.3 

bp and 660 bp, which reflects the effects of indirect tax cuts in the UK on S&P 500 returns and German 

business taxes on the S&P500, respectively. As noted above, the large effect of German indirect tax 

legislation on S&P500 returns could be an outlier. More generally, the reactions to UK tax legislation 

during the financial crisis are the lowest on all three stock markets, whereas German legislation had the 

most influence on the three markets. SP500 and DAX returns are mainly affected by business taxation. 

Results regarding the influence of the various stages of the legislative process in the three countries 

on stock market returns cannot always be interpreted straightforwardly. This is likely due to the small 

number of cases in each of the tax categories. However, we can discern some general tendencies. First, 

during times of crisis, markets react much more strongly to the various stages of the legislative tax 

process than they do during non-crisis times. Second, drafting business tax cuts causes stock market 

hikes. Third, income tax cuts depress domestic stock markets in the middle of the legislative process. 

Fourth, we see notable variations in the sign of the effects for cuts in indirect taxes. Fifth, spillovers 

from almost all stages of tax legislation take place when these originate in Germany or the United King-

dom, but much less so when they originate in the United States.  
 

5 Robustness 

So far, we have relied on the news approach combined with daily data to solve the identification prob-

lem. For instance, we found announcements about future personal income tax cuts by the US House 

Committee to have an effect on all three stock market indices. This effect could be driven be confound-

ing events, though, and other economic information may be revealed when the Committee on Ways and 

Means meets. However the Committee only meets when legislative issues are to be considered5 and 

there is no indication of other regular release of information around Committee meeting dates. We fur-

ther analyse for this possibility using daily Google Trends data for the period 2004-2018 and check the 

search activity of Internet users involving the keywords ‘unemployment’, ‘inflation’, ‘forecast’, and 

‘growth’.6 Results are given in Figure A1 of the Appendix and do not indicate any increased interest in 

macroeconomic forecasts in any of the three economies around the dates when the US House Committee 

presents an estimation of future personal income tax changes. Similar results can be found when check-

ing the dates for the main legislative stages in Germany and the UK.7  

In our baseline estimations, we do not include the date of introduction to the US legislative process, 

as revenue figures are yet unknown at this stage. However, we check whether this drives our results: 

assuming perfect foresight of revenue figures, we include the draft date, quantified by the House Com-

mittee’s revenue figures, and re-estimate our models. We can exclude the introduction date in all models 

but one: during the financial crisis (Section 4.4), the introduction seems to matter in the US and UK. 

                                                            
5 See Jurisdiction & Rules: https://waysandmeans.house.gov/about/jurisdiction-and-rules. 
6 The data were retrieved using the gtrendsR package (Massicotte & Eddelbuettel, 2021) and we rescaled the daily observations using 
monthly hits. 
7 All omitted results are available on request. 
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The coefficients, however, bear the same sign and are of the same magnitude as those for the other 

legislative steps (see Table A5 in the Appendix). Hence, the effect only becomes larger during the fi-

nancial crisis. 

To take time zone differences into account when focusing on DAX and FT30 returns, we shifted 

US tax shocks to the next trading day. However, since tax changes legislated early in morning could 

still be digested by European markets, we check the robustness of this approach. Results for revenue 

shocks and during the financial crisis are affected (see Tables A6 & A7) but results remain quantitatively 

and qualitatively similar. 

Another potential issue is a lack of control variables. Therefore, we re-estimate our baseline 

GARCH(1,1) model with control variables. In each stock market regression, we include the stock market 

returns of the other two countries, returns of the bilateral exchange rate (euro/dollar and pound/dollar),8 

a measure of the interbank interest rate, and the first difference of the interest rates of 10-year govern-

ment bond yields9. Each financial control variable initially enters with five lags, whereas contempora-

neous financial variables are not included so as to avoid simultaneity issues. Furthermore, we include 

impulse dummies for days with abnormal returns, that is, for the stock market crashes on 19 October 

1987 (Black Friday), 16 October 1989, and 11 September 2001, the Lehman collapse on 15 September 

2008, Mario Draghi’s whatever-it-takes speech (26 June 2012), and the day after the Brexit referendum 

in the UK on 23 June 2016, as well as for day-of-the-week effects10. The model thus becomes: 

 𝑟 𝛾 ∑ 𝜆𝐶 𝜃𝐷 𝛿Δτ ε     (4) 

 

with: 𝜀 𝑒 ℎ  ℎ 𝛼 𝛼 𝜀 𝛽 ℎ  

 𝑟  depicts the daily returns of the stock market indices. Parameter 𝛾 is the intercept and 𝜆, 𝜃, and 𝛿 are 

parameters and vectors of parameters, respectively. C is the vector of financial control variables and D 

is the vector of dummy variables as described above. As before, Δτ  is the series of tax shocks under 

investigation, scaled to 1 per cent of current nominal GDP. 𝜀  is t-distributed with v degrees of freedom, 

as the errors exhibit fatter tails when compared to the normal distribution. Errors are heteroscedasticity 

consistent. We estimated the model described in Equation (4) and removed statistically insignificant 

lags of our control variables in a consistent procedure. The results of the stock market regressions are 

presented in Tables A8–A11 in the Appendix. In some cases, we need to restrict the ARCH and GARCH 

coefficients when modelling S&P500 and DAX returns so as to rule out an IGARCH processes. We find 

                                                            
8 The deutschmark/dollar rate was used before 1999 and transformed into euros by employing the convergence rate.  
9 As 10-year government bond yields were found to be I(1). 
10 Day-of-the-week effects could not be considered in the financial crisis subsample, as they prevent convergence. 
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that all the previously identified coefficients have the same sign, are of comparable magnitude, and 

remain significant (at least at the 5% level). 

Thus far we have assumed that the errors of our GARCH equations were independently distributed 

from each other. However, in a globalised world, that may not be the case. Thus, we study the co-

movements among US, German, and UK stock markets using a multivariate GARCH diagonal-BEKK 

model (Robert F. Engle & Kroner, 1995) and check whether the results of our GARCH(1,1) from Equa-

tion (1) hold when allowing for correlated errors. As Tables A12–A15 of the Appendix demonstrate, 

most of the coefficients have the same size and remain significant at least at the 5% level. Considering 

the similarity of results and the computationally much more demanding estimation of BEKK models, 

we do not believe that the increase in estimation efficiency justifies the additional effort. 

We also look at excess returns as our dependent variable, rather than log-growth rates. We compute 

excess returns based on the difference between daily growth rates and the average growth rate of the 

whole trading week. Again, the results are robust (see Tables A16–A19 in the Appendix).  

Finally, and as previously mentioned, we remove the tax extension measures from the series. Again, 

the results are robust, as can be seen in Tables A20–A23. 

 

6 Conclusion 

In this paper, we use various GARCH models to study the effect of the legislative tax process on daily 

stock market returns in the United States, Germany, and the United Kingdom. The legislative tax data 

covering the period December 1978 to January 2018 at a daily frequency are the result of an extensive 

coding effort built upon the work of Romer and Romer (2009), Uhl (2013), and Cloyne (2012) for the 

respective countries.  

We find that days of discretionary tax legislation often matter for returns, both in terms of statistical 

significance as well as economic relevance. This conclusion applies to the various stages of the legis-

lated process, from the early stage of drafting a law over the various committee stages to the implemen-

tation stage. Thus, concentrating the analysis on one particular stage of the legislative process or on 

aggregated tax changes, as is often done in the extant literature, does not seem warranted. Table A4 in 

the Appendix provides a qualitative summary of the estimated effects of tax cuts across the three coun-

tries, various levels of aggregation, and different legislative stages. By disaggregating the tax shock 

series, we find that it is especially personal income taxation that affects stock market returns on legisla-

tive dates. 

Our analysis has an advantage over a pure event study approach in that we can consider the mag-

nitude of the tax shock on legislative days instead of relying on identification via impulse dummies. It 

also allows considering different shock sizes. In the macroeconomic literature on the effects of tax 

changes, it is common to study tax shocks equal to 1% of GDP. While we provide results for that type 

of standardisation, we also investigate average-size tax shocks. Given that in many cases normal tax 

changes are much smaller than 1% of GDP, it is not surprising that we obtain notably smaller effect 
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sizes when taking that perspective. Arguably, the outcome based on average-size tax changes is more 

useful for assessing the impact of typical tax changes.  

We find that S&P500 returns tend to react at earlier legislative stages than do DAX returns, whereas 

FT30 returns barely react on days of domestic legislative action. We discover spill-over effects from 

foreign tax legislation and observe increases in stock market returns on days when US income tax de-

creases are published by the House Committee in all three stock markets. Looking at spill-over effects 

of US corporate taxation, we do not find a result as clear cut as that of Overesch and Pflitsch (2021) for 

the TCJA, which suggests that we should be wary of generalising the findings from one specific tax 

change. 

Furthermore, we measure many more significant reactions during the financial crisis, with higher 

coefficients during that period, too. We would argue that, while over the full sample, news about legis-

lated tax changes had a moderate to small impact on stock returns, the impact was considerable during 

the financial crisis. This conclusion applies to international spillovers too, especially from the United 

States to the European countries but also from German tax legislation to the other two stock markets. 

During this period, income tax cuts caused drops in all three markets, while business tax cuts bolstered 

the three indices. In light of the strong reactions of financial markets to various legislative tax stages, 

we recommend that governments adopt a ‘forward guidance’-type of communication strategy during 

times of crisis. 

We also conclude that individual investors are well-advised to not only monitor changes in the 

monetary stance but tax policy too. Better understanding stock market behaviour around legislative steps 

of tax changes could help investors reduce portfolio risk. This implies not only keeping up to date with 

the legislative process of domestic tax changes, but also with those taking place in economically im-

portant foreign countries, especially the United States. 
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The Effect of Legislated Tax Changes on the Trade Balance: 
Empirical Evidence for the United States, Germany, and the 

United Kingdom 
 

 

Abstract 

Using a narrative account of quarterly discretionary changes in tax liabilities from 1974Q4 

to 2018Q2 in a VAR setting, we study whether legislative tax changes affect the trade bal-

ance in the US, Germany, and the UK. As legislative tax changes we consider (i) all 

changes, (ii) personal income tax changes, (iii) business tax changes, (iv) indirect tax 

changes in Germany and the UK, (v) asymmetric reactions after tax hikes and cuts, and (vi) 

spillovers of US tax changes into Germany and the UK. Generally, we find that after a 

reduction in aggregated tax liabilities, exports in the US and the UK react quite similarly 

and tend to fall, whereas imports tend to rise across all three countries. Consequently—and 

fostered by growing output—the net-exports-to-GDP ratio decreases, significantly so in the 

US and UK. When disaggregating the tax shocks, we find similar reactions in the US and 

UK, whereas for Germany, we often find a symmetric reaction of exports and imports, 

leaving the NEX-to-GDP ratio unchanged. However, employing normal variations of the 

tax changes as a yardstick, the economic magnitude of the estimated effects on the trade 

variables is not particularly large.  

 
JEL code:  E62, F41, H30, K34 

 

Keywords:  Fiscal policy, tax policy, legislated tax changes, trade balance, exports, imports,  

 Germany, United States, United Kingdom, VAR, narrative approach 
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1 Introduction 

Politicians and economists have long been interested in the German trade surplus and the US trade def-

icit. In mid-2017, a series of very critical Twitter comments by Donald Trump returned the topic to the 

limelight. Some economists (Krugman, 2017; Frankel, 2018) believe that the 2017 Trump-initiated tax 

cuts in the form of the Tax Cuts and Jobs Act (TCJA) worsened the US trade deficit. A number of 

economists have suggested measures to reduce the German surplus, with fiscal policy playing a promi-

nent role. The ifo Institute recommends a corporate tax reform to boost private investment, which should 

result in more imports. A similar point is made by Marcel Fratzscher from the DIW Institute, who ad-

vocates a change in the tax system in order to incentivise private investment (Fratzscher, 2017). Carl-

Christian von Weizsäcker suggests a ‘German current account break’ (Von Weizsäcker, 2017) and ex-

pects that a cut in VAT would boost domestic demand and, thereby, reduce the German trade surplus. 

This position stands in clear contrast to that of the ifo Institute, which argues that a permanent cut in 

VAT or personal income tax might lead only to higher savings and, therefore, would not address the 

German trade surplus (Felbermayr et al., 2017). However, all these recommendations seem to be largely 

based on theoretical rather than empirical evidence, as the empirical relationship between fiscal policy 

and trade flows has not been studied extensively. The question of whether fiscal policy in the form of 

legislative tax changes affects the trade balance is the focus of the present study. 

A related literature on the ‘twin deficit hypothesis’ identifies a positive correlation between the US 

budget deficit and the US current account deficit (Enders & Lee, 1990; Bachman, 1992). However, in a 

panel of 21 OECD countries, Bussière et al. (2010) find that not only budget deficits, but also country-

specific productivity shocks have a significant effect on the current account. Moreover, in the case of 

the US, Kim and Roubini (2008) find that an expansionary fiscal policy shock or a government budget 

deficit shock depreciates the real exchange rate and, thereby, might even improve the current account. 

In a panel of 10 OECD countries, Corsetti and Müller (2008) find a similar relationship. 

As the current account is a noisy measure for the trade balance, other authors look explicitly at 

trade and its components. When investigating the effects of public spending in the European Union, 

Beetsma et al. (2008) study both the trade-balance-to-GDP ratio as well as imports and exports sepa-

rately. Tax policies are not considered, as ‘the effects of the former [public spending shocks] have been 

investigated in more detail both in theory and in empirical work’ (Beetsma et al., 2008, p. 415). In these 

authors’ six-variable panel vector autoregression (VAR), a public spending shock equal to 1% of GDP 

raises imports and reduces exports, resulting in a worsening of the trade balance by 0.8% of GDP after 

two years. 

Investigating the effect of taxes in a panel of 17 OECD countries over the period 1960–1995, Lane 

and Perotti (1998) find neither an effect of labour taxes on the trade balance nor on exports and imports 

individually. They consider this outcome counterintuitive, as they expected that higher labour costs 

would depress the level of output in the traded goods sector. The authors conjecture that this finding 
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could be due to the poor quality of their tax data (Lane & Perotti, 1998, p. 890). An expansion in gov-

ernment wage consumption, in contrast, leads to a deterioration of the trade balance, mainly driven by 

a crowding-out of exports. 

In a structural VAR (SVAR) model using Greek quarterly data from 2000 to 2013, Tagkalakis 

(2015) investigates the influence of direct and indirect taxes on exports and imports. He finds that an 

unexpected household tax hike reduces output, which in turn lowers import demand, whereas exports 

increase on impact, before declining persistently. The author argues that firms facing a declining demand 

after the tax shock immediately try to sell their products abroad. A hike in business taxes boosts exports 

for about four to five quarters, after which they turn negative. Finally, an increase in VAT decreases net 

exports. 

Using Romer and Romer's (2010) narrative approach to identifying exogenous tax shocks, Feyrer 

& Shambaugh (2012) find foreign countries current account to decrease after a US tax hike. In a panel 

of OECD countries, Guajardo et al. (2014) employ narratively identified fiscal consolidations and find 

that consolidations typically increase net exports and reduce private investment. However, their dataset 

does not differentiate between revenue and spending measures. Klein and Linnemann (2019) use the 

(symmetric) fiscal shocks identified by Mertens and Ravn (2013) to analyse the twin-deficit hypothesis. 

They find that shocks that reduce the budget deficit cause a deterioration of the current account, mainly 

driven through higher import demand. Moreover, when differentiating between personal and corporate 

income taxes, the former causes a larger decline in the current account, which they interpret as evidence 

of the twin-deficit hypotheses. Focussing on the UK, Nguyen et al. (2021) employ narratively identified 

shocks to direct and indirect taxes as proxies in a SVAR. However, they find no significant effects on 

exports, imports, or the terms of trade. 

For their analysis of the determinants of the German current account, Kollmann et al. (2014) use a 

multi-country dynamic stochastic general equilibrium (DSGE) model, which includes Germany, the 

euro area, and the rest of the world. The authors identify positive shocks to the German saving rate and 

external demand shocks, as well as the German labour market reform in the early 2000s, to be the main 

factors driving the German surplus. Modelling fiscal policy shocks by government spending, they find 

that a 1 euro hike in government expenditures lowers German net exports by about 0.35 euros. While 

the impact of tax shocks is not explicitly modelled, the authors mention the importance of tax incentives 

introduced in the context of pension reforms as an explanation for the surge in German private saving. 

Also employing a DSGE model, the German Federal Ministry for Economic Affairs and Energy 

(BMWi) simulates the effects of an indirect tax shock on exports and imports. After a decrease in indirect 

taxes equal to 1.8% of GDP, real imports increase by about 0.5%, while real exports decrease by about 

0.25% (BMWi, 2017, p. 14). Reasons for that decline are an increase in domestic consumption and a 

loss in external competitiveness. The authors discover that the total effect is a rather moderate decrease 

in net-exports-to-GDP ratio of 0.25%. Given the small magnitude of the effect and the notable loss in 

government revenues, they do not recommend such a policy (BMWi, 2017, p. 14). 
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Belke et al. (2020) argue that the German trade surplus is a problem of potential output growth. 

They find that measures increasing domestic demand are typically short-lived, whereas productivity-

enhancing changes in technology can lower the trade surplus. As expectations about long-run growth 

improve, investment becomes more attractive, domestic demand increases and, thereby, imports also 

increase. 

Our contribution to the literature is a systematic comparative analysis of the effect of legislative tax 

changes on trade in the United States, Germany, and the United Kingdom. Studying these three countries 

will be interesting and informative, as the US trade balance is characterised by a persistent deficit, the 

German one by a persistent surplus, and the UK one is in between these extremes. Moreover, we dis-

aggregate the tax shocks and consider tax cuts and hikes to further analyse the transmission of tax shocks 

and identify differences between the three economies. Finally, we estimate spillover effects from US 

tax legislation to Germany and the UK. 

The theoretical literature provides contradictory predictions about the relationship between tax pol-

icy and the trade balance. Taking two extremes, the traditional Mundell-Fleming model of a small open 

economy with flexible exchange rates predicts an appreciation after loose fiscal policy, which brings 

about a large deterioration of the trade balance. Quite the reverse is found when considering the inter-

temporal model of the balance of payments, where, due to Ricardian equivalence, changes in taxes have 

no impact at all on the trade balance. From the empirical literature, we can derive the following hypoth-

eses: a cut in aggregated taxes leads to a hike in imports , causing a deterioration of the trade balance 

(Klein & Linnemann, 2019). When disaggregating tax shocks, we should find heterogeneity in the ef-

fects across tax types and countries. Following a reduction in personal income taxes, Klein & Linnemann 

(2019) report higher imports in the US, whereas Felbermayr et al. (2017) predict no effect on the trade 

balance in Germany. Corporate income taxes should lead to a deterioration of the trade balance in the 

US (Klein & Linnemann, 2019) as well, but the magnitude should be lower than for personal income 

tax. In Germany, we would expect a deterioration, too, at least if the corporate income tax cut increases 

long-term growth and, hence, domestic investment (Felbermayr et al., 2017; Fratzscher, 2017). For the 

UK, Nguyen et al. (2021) report no effect of either of the two direct taxes (Nguyen et al., 2021)(Nguyen 

et al., 2021)(Nguyen et al., 2021)(Nguyen et al., 2021). Cuts to indirect taxes are predicted to have no 

effect in either Germany or UK (Felbermayr et al., 2017; Nguyen et al., 2021). When allowing for asym-

metric effects of tax increases and decreases, we would expect tax hikes (cuts) to increase (decrease) the 

trade balance through lower (higher) import demand, but also expect cross-country heterogeneity (Jones 

et al., 2015; Hussain & Malik, 2016). 

In a VAR framework, we use narratively identified tax shocks and quarterly data spanning the 

period 1974Q4 to 2018Q2. We study the development of real exports and imports as well as that of the 

net-exports-to-GDP ratio, which is usually more important in policy discussions than the absolute trade 

balance. As legislative tax changes we consider (i) all changes, (ii) personal income tax changes, (iii) 
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business tax changes, (iv) indirect tax changes in Germany and the UK, (v) asymmetric reactions after 

tax hikes and cuts, and (vi) spillovers of US tax changes into Germany and the UK. 

Generally, we find that after a reduction in aggregated tax liabilities, exports fall in the US and the 

UK, whereas imports tend to rise across all three countries. Consequently—and fostered by growing 

output—the net-exports-to-GDP ratio decreases, significantly so in the US and UK. When disaggregat-

ing the tax shocks, we find similar reactions in the US and UK, whereas for Germany, we often find a 

symmetric reaction of exports and imports, rendering the net effect on the NEX-to-GDP ratio insignifi-

cant. However, employing normal variations of the trade variables as a yardstick, the economic magni-

tude of the estimated effects is not particularly large and, thus, there remain doubts as to whether tax 

policy is an effective instrument for addressing trade imbalances. 

The rest of the paper is organised as follows. Section 2 introduces the dataset and the empirical 

research methodology and Section 3 the aggregate empirical analysis. In Section 4, the tax shocks are 

disaggregated, Section 5 allows for asymmetric reactions, and Section 6 considers international spillo-

vers. We present some robustness checks in Section 7; Section 8 concludes. 
 

2 Data and Methodology 

We identify tax shocks based on the narrative approach developed by Romer and Romer (2009). Using 

the same methodology, Cloyne (2012) and Uhl (2013) systematically coded tax legislation in the UK 

and Germany, respectively. We extend Romer and Romer’s (2009) data by more than 50 quarters and 

Cloyne’s (2012) and Uhl’s (2013) data by almost 30 quarters, so that our samples now cover the period 

from 1974Q4 until 2018Q2. We use the narrative account to break down the tax changes into personal 

income tax liabilities, corporate income tax liabilities, and German indirect tax liabilities. Comparing 

the US, Germany, and the UK will be interesting, as they have different legislative processes (US and 

Germany processes fairly similar; the UK one very different; see below), dissimilar degrees of openness 

(US rather closed, UK quite open, Germany very open), and opposite trade balances (persistent deficits 

in the US, persistent surpluses in Germany, the UK in between). 

The narrative account uses changes in expected tax revenues after implementation of tax laws and, 

thus, provides information about discretionary tax legislation. Instead of employing the aggregated num-

bers of the full tax bill, as is done, for example, by Romer and Romer (2010) and Mertens and Ravn 

(2013), we follow Cloyne (2012) and Uhl (2013), who disaggregated the tax bills into their individual 

components. This allows us to consider asymmetric effects, as in Jones et al. (2015) and Hussain and 

Malik (2016), as well as spill-over effects, as in Clancy (2019) and Metelli and Natoli (2019). In addi-

tion, we can study changes in different types of taxes and obtain a precise timing of the shocks, as we 

identify the implementation dates of every single measure. In total, our analysis is based on more than 

1,400 US tax changes, more than 1,800 German tax changes, and more than 2,500 UK tax changes. Note 

that disaggregating tax shocks has at least three drawbacks. First, we have to assume that the estimated 

revenues of tax changes are exogenous, as it becomes all but impossible to implement instrumental 
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variable estimation (see Mertens & Ravn, 2013; Stock & Watson, 2018) for all the various types of tax 

changes. Second, disaggregation reduces the number of available observations for specific tax changes, 

potentially decreasing external reliability by allowing outliers to influence statistical inference. Third, 

estimating a more general specification containing more parameters results in a loss of estimation effi-

ciency. 

Eliminating potential endogeneity with respect to income should not be important, as we focus on 

international trade. Instead, identification is based on excluding tax shocks that are endogenous with 

regard to trade performance. However, in practice, tax legislation rarely reacts to the trade balance. In 

fact, for the US and Germany, we only find one tax measure in each country.11 In the case of the UK, 

all tax measures between November 1974 to July 1976 and three measures announced on 15 July 1977 

were motivated by severe balance of payment deficits (see Cloyne, 2012). Moreover, we drop the re-

duction of the car tax from 11 March 1992, which was motivated by the high export share of the motor 

industry (Cloyne, 2012). To avoid endogeneity concerns, we exclude these instances from the analysis, 

but including them would not affect the results. In the robustness section, we check this assumption by 

only including tax changes identified as exogenous to the business cycle. In line with the extant litera-

ture, we scale our tax shocks to 1% of nominal GDP at the time of implementation. However, we believe 

the interpretation of the magnitude of typical economic policy measures is better approximated by 

rescaling the effects in terms of a one standard deviation change in tax revenues. Regarding the timing 

of the shocks, we shift them to the next quarter when implementation was in the second half of the 

respective quarter. 

Following Beetsma et al. (2008) and Tagkalakis (2015), our macroeconomic variables are the log-

arithms of real exports and imports, real GDP, and the real effective exchange, all seasonally adjusted 

(see Table A1 in the Appendix for details). GDP, exports, and imports are deflated by their respective 

deflators. The real effective exchange rate reflects unit labour cost. An increase in the real effective 

exchange rate implies an appreciation and, hence, a decrease in international competitiveness.  

We add the exogenous tax shock series to the reduced form of a standard VAR: 𝑦 𝐶𝑣 𝐴 𝐿 𝑦 𝐵 𝐿 Δτ 𝑢 ,     (1) 

where 𝑦  is the vector of endogenous variables, that is, real exports, real imports, real GDP, and the 

effective exchange rate, and Δ𝜏 is the series of exogenous tax shocks. Due to stationarity concerns, we 

take first differences of the logged variables, thereby transforming them into growth rates. Alternatively, 

we study a more parsimonious specification that only includes the real exchange rate and the net-ex-

ports-to-GDP ratio. Typically, this ratio is more relevant in policy discussions about persistent trade 

balances than is absolute trade development. The ratio enters as its first difference as well, as suggested 

                                                            
11 The US measure was a relief for start-ups included in ‘The Small Business Jobs Act of 2010’ and introduced with the aim of 
promoting exports. The German ‘Gesetz zur Änderung des Einkommensteuergesetzes’ (StSenkErwG 1988) was supposed to 
strengthen domestic demand and contribute to an equalisation of the trade balance (see Uhl, 2013). 
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by unit root tests and Lane and Perotti (1998).12 𝐴 𝐿  and 𝐵 𝐿  are lag-polynomials,  v  contains deter-

ministic terms, namely, the intercept and a step-dummy for the global financial crisis, which takes the 

value 1 between 2007Q4 and 2009Q4. In the case of Germany, we also include an impulse-dummy for 

reunification, which takes the value 1 in 1991Q1.13 Most information criteria point toward adding only 

one lag of the endogenous variables. Including one lag, however, does not remove autocorrelation from 

the error terms in the German VAR. Therefore, we estimate a VAR with five lags, which removes au-

tocorrelation up to order 10. For the sake of estimation efficiency, we stick to one lag for both the US 

and the UK, which is supported by FPE, BIC, and AIC. This specification removes autocorrelation up 

to order 5 and also corresponds to the number of endogenous lags used in Mertens and Ravn (2012) and 

Hussain and Liu (2018). 
 

3 The Effect of Aggregated Tax Shocks on Trade 

We commence our analysis by estimating a VAR as set out in Equation (1). The shocks underlying the 

impulse-response functions (IRFs) reflect a decrease in tax liabilities equal to 1% of nominal current 

GDP. The one-standard-error confidence bands based on a parametric bootstrap with 1,000 repetitions 

are plotted in grey. Note that, by definition, the net-exports-to-GDP ratio depends on development of 

the real trade balance and that of real GDP. For the US and Germany, we generally find that GDP 

responds to taxes in a qualitatively symmetric way, that is, it becomes significantly positive (negative) 

after a tax cut (hike). In the UK, however, we observe asymmetric behaviour in the GDP response, as 

tax increases affect GDP negatively, whereas tax decreases have no significant effect, as reported by 

Jones et al. (2015). 

Starting with the US, the upper panel of Figure 1 shows that exports decrease by up to 4% within 

the first six quarters after the shock. Column (2) demonstrates that imports react quickly after the tax 

cut and then converge towards an increase of about 7% roughly two and a half years after the event. The 

effects on imports and exports are similar in size and duration to those reported by Romer and Romer 

(2010). 

Our estimate of the effect of a tax cut on GDP is similar to the one reported by Romer and Romer 

(2010) when all legislated tax shocks and no controls were included (1.6 and 2, respectively). The net-

exports-to-GDP ratio in column (3) depicts a straightforward deterioration of the US trade balance after 

a tax cut, which converges to roughly 0.5 percentage points (pp). To assess whether a movement of that 

size is noteworthy, we compare it in terms of the ratio’s normal volatility measured in standard devia-

tions, which, in this case, is equivalent to about 0.3 standard deviations. Hence, the movement in the 

net-exports-to-GDP ratio after a notable tax change of 1% of GDP is relatively small when compared to 

its normal variation. 

                                                            
12 The number of lags was determined by the Schwert criterion. Neither the Dickey-Fuller test nor the KPSS test excludes the 
possibility of stochastic non-stationarity.  
13 A step-dummy controlling for the European debt crisis was not significant and we do not include it in the presented model.  
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Switching our focus to Germany, the middle panel of Figure 1 shows that over a time horizon of 

16 quarters, German imports increase by about 5%. The peak effect occurs after 10 quarters. The effect 

of the tax reduction on GDP is positive, with an increase of about 2.9%, which is slightly higher than 

the 2.4% reported in Hayo and Uhl (2014). Column (1) shows that exports are barely affected. While 

there is an initial decrease of about 1% after one quarter, the effect becomes positive thereafter and 

reaches 3.2% after about 2.5 years. This increase is likely driven by the roughly 1% depreciation of the 

real exchange rate within the first five quarters after the shock.14 The net-exports-to-GDP ratio drops by 

about 0.5 pp, but the effect is not significant over the observation window. 

Turning now to the UK (see lower panel), we observe a drop in exports, a response similar to that 

found for the US. The peak effect two quarters after the tax cut is a bit smaller than that in the US, 

though, reaching only 2%. Note that Cloyne (2013), who only considers tax shocks exogenous to the 

business cycle, reports no significant effect on exports. The decrease in exports here could be explained 

by the reaction of the real exchange rate, which appreciates up to 4% over the forecast horizon, the same 

reaction Cloyne (2013) reports. The hump-shaped response of imports resembles the results in Cloyne 

(2013) but is of lower magnitude. The positive peak effect coincides with the one in GDP, which in-

creases by 1.2% six quarters after the shock. This effect lies in between Cloyne’s (2013) baseline esti-

mation of 2.5% and his robustness exercise using all tax shocks (below 1%). Similar to the US, the net-

export-to-GDP ratio drops by about 0.4 after seven quarters (about 0.2 standard deviations). Thus, the 

movement of the net-exports-to-GDP ratio after a tax cut is remarkably similar across the three countries 

but the dynamics of the underlying components are quite different. 

A useful way of assessing whether the estimated movements in the trade variables imply effective-

ness of tax cuts as a fiscal policy in a real-world situation is to consider them in millions of nominal 

local currency and then obtain a ‘normal’ tax change by multiplying the peak effect by the standard 

deviation (in nominal euros, US dollars, or British pounds) of the respective shock. Doing so reveals 

that the increase in German and US imports shrinks to 2% and 0.2%, respectively. The effect on the net-

export-to-GDP ratio becomes roughly –0.1 pp in all three economies, which is one-quarter the size of 

the effect of a 1% of GDP shock. 

 

 

 

 

 

 

 

                                                            
14 All omitted results are available on request. 
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4 The Effect of Disaggregated Tax Shocks on Trade 

Mertens and Ravn (2013) demonstrate the importance of differentiating between types of taxes, which 

is why we disaggregate our tax shocks series. Theoretically, the narrative approach allows analysing the 

effect of any kind of tax legislation, but, in practice, disaggregation often results in too few observations 

per specific tax change. We focus on three broad categories: personal income tax liabilities, corporate 

income tax liabilities, and indirect taxes.15 In the US, sales tax is collected at the state level and is not 

part of our dataset. Therefore, we can study indirect taxes only in the case of Germany and the UK; these 

make up about 30% of German federal tax revenues and about 20% of total UK revenues. 

As mentioned in Mertens and Ravn (2013) and Hussain and Malik (2016), a characteristic of the 

narrative framework is that different types of taxes are highly correlated, as tax legislation typically 

                                                            
15 Similar to Mertens and Olea (2018), we use a broad measure of personal income. We classify taxes borne by non-corporations 
as ‘personal income tax’ (e.g., wage tax, allowances, self-assessed income tax, employee share of SSC contributions, and 
capital income) and taxes borne by corporations as ‘corporation tax’ (e.g., corporate tax rates, changes in depreciation sched-
ules, employer share of SSC contributions). German and UK indirect taxes comprise all indirect tax liabilities, for example, 
VAT, sales tax, and excise duties. 

Germany 

Figure 1: Aggregated Tax Shocks 
USA 

UK 

Notes: The figure shows the response of (1) real exports, (2) real imports, and (3) NEX/GDP to a tax cut corresponding to 
1% of GDP over 16 quarters following the shock. The shaded area represents the 68% confidence bands retrieved from a 
parametric bootstrap with 1,000 repetitions. The cumulative response in Panels (1) and (2) is in per cent and in percentage 
points in Panel (3). 
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changes several types of tax measures at the same time. We control for this by simultaneously including 

the respective other tax shock series. The model becomes: 𝑦 𝐶𝑣 𝐴 𝐿 𝑦 𝐵 𝐿 Δτ 𝐷 𝐿 Δτ 𝐸 𝐿 Δτ 𝑢 ,    (2) 

where 𝐶, 𝑣 , 𝐴 𝐿 , 𝑦, and 𝑢  are defined as before and 𝐵 𝐿 , 𝐷 𝐿 , and 𝐸 𝐿  are lag polynomials of 

order 8. The tax shock series is now decomposed into shocks to personal income tax liabilities, Δτ , 

corporate income tax liabilities, Δτ , and, in the case of Germany and the UK, indirect taxes, Δτ . 

Personal Income Tax Shocks 
Starting with a personal income tax cut, the IRFs for the US trade variables in Figure 2 look quite similar 

to the ones based on aggregated tax shocks in Figure 1. As was the case for the aggregated tax shocks, 

exports decrease by about 5%, which is likely due to the accompanying real exchange rate appreciation. 

Column (3) in the upper panel of Figure 2 illustrates that a personal income tax reduction causes a 

permanent decrease in the net-exports-to-GDP ratio of approximately 0.5 pp after about one year, which 

translates into 0.3 standard deviations of this ratio. 

Felbermayr et al. (2017) argue that German households increase their savings after a personal in-

come tax cut, which would leave the trade balance unaffected. Column (1) in the middle panel of Figure 

2 shows a significant increase in German exports, with a maximum hike of about 6%. As can be seen in 

column (2), imports drop on impact and then increase by roughly 6% after about one year. We would 

interpret this dynamic adjustment as rejecting Felbermayr et al.' s (2017) argument. Column (3) consid-

ers the net-exports-to-GDP ratio and generally reflects the movements of its components: first the ratio 

rises by about 0.5 pp, driven by lower imports, before it starts falling after about one year. The negative 

effect, however, does only become significant for one quarter. 

After a cut in personal income taxes, UK exports have a reaction similar to that of US exports, as 

was the case for aggregated taxes (see column (1) in in the lower panel). The peak effect, however, is 

more erratic in the first 1.5 years after the shock, short-lived, and only about half the size. Imports are 

not influenced by a cut in personal income taxes, which is in contrast to our findings for the US and 

Germany. The effect on GDP, not shown here, is even negative on impact, before turning insignificant 

after one quarter. While this outcome seems counterintuitive, it is in line with Hussain and Liu’s (2018) 

report of a negative effect of personal income tax cuts on GDP. Hence, the net-export-to-GDP ratio 

follows the path of real exports and decreases, although hardly significantly, by about 0.4 pp (or 0.2 

standard deviations). Contrary to Lane and Perotti (1998), we find significant reactions of trade variables 

to personal income taxes in all three economies. 
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Corporate Income Tax Shocks 
Keen and Syed (2006) argue that an increase in business taxation should be associated with an increase 

in net exports in the short run, as domestic investment decreases and, consequently, capital outflows 

increase, which leads to an exchange rate depreciation, before the effect turns negative in the second 

year. Flipping their argument around, we would expect to see an initially higher NEX-to-GDP ratio after 

a business tax cut. 

Figure 3 shows how US trade variables react to business tax shocks. Column (1) illustrates that 

exports increase significantly on impact, by roughly 5%. They then begin to fall, undershooting the 

baseline by roughly 7%. However, this effect is not significant. Column (2) of Figure 3 shows that 

imports jump upward on impact, but then the effect becomes insignificant. Column (3) shows that the 

net effect on the trade balance is zero. Klein and Linnemann (2019) also find a stronger reaction of the 

NEX-to-GDP ratio after a cut to personal income taxes. 

In the case of Germany, trade reacts differently to a reduction in business taxes. Column (2) in the 

centre panel of Figure 3 shows that imports drop immediately upon impact and that the peak effect is a 

massive reduction of more than 20%. Column (1) shows that exports decrease similarly to imports. 

Given that both trade series move in the same direction, we would not expect to see much change in the 

Germany 

Figure 2: Personal Income Tax Shocks 
USA 

UK 

Notes: See Figure 1. 
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net-exports-to-GDP ratio. Indeed, as Column (3) demonstrates, after a cut in corporate income taxes, we 

find no significant change. 

Turning now to the UK (see lower panels), the error bands of the responses after a cut in corporation 

taxes are quite large. As a result, neither imports nor exports have a significant reaction. We do, however, 

measure an increase in real GDP of almost 3% after two years, which is slightly higher than that reported 

by Hussain and Liu (2018). As a result, the net-export-to-GDP ratio drops by more than 1 pp (about 0.7 

standard deviations). Overall, we find a zero net effect on the trade balance for the US and Germany, 

and only a short-lived drop in the UK. In the latter case, the temporary movement is not driven by 

changes in the trade variables but by an increase in real GDP. 

Thus, we discover no evidence supporting Keen and Syed's (2006) prediction. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Germany 

Figure 3: Corporate Income Tax Shocks 
USA 

UK 

Notes: See Figure 1. 
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Indirect Tax Shocks 

As mentioned earlier, we are only able to construct a series for indirect tax shocks for Germany and the 

UK. To study the reaction of trade to an indirect tax shock, we also include direct tax liabilities (the sum 

of personal and corporate income tax liability changes) as controls.  

Using a model based on intertemporal optimisation, Felbermayr et al. (2017) predict that cutting 

indirect taxes has no effect on the trade balance, as they expect consumers to increase their savings 

accordingly. In contrast, the German BMWi (2017) estimates a drop in exports and a simultaneous hike 

in imports, affecting the trade balance negatively. 

Column (2) of Figure 4 shows an increase in German imports on impact, which really jump upward 

after about two years, with a peak effect of 15%. In Column (1), we see that the reaction of exports is 

similar to the one of imports, with a slightly lower peak effect of around 11%. Studying the reaction of 

the net-exports-to-GDP ratio in column (3), we find that the overall trade effect is negative, with the 

ratio decreasing by about 1.3 pp, which corresponds to a decline equal to 0.2 standard deviations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

UK 

Figure 4: Indirect Tax Shocks 
Germany 

Notes: See Figure 1. 



Essays  The Effect of Legislated Tax Changes on the Trade Balance 

36 
 

Comparing our results to the DSGE-derived predictions by the German Ministry of Finance 

(BMWi, 2017) shows that our estimates are qualitatively similar but larger in magnitude. However, the 

Ministry argues that a cut in indirect taxes could help reduce the German trade surplus by increasing 

domestic demand and crowding-out exports. We find empirical support for this claim only with regard 

to the import reaction; we obtain the reverse outcome for exports. Our result thus supports the intuition 

expressed by von Weizsäcker (2017) and casts doubt on Felbermayr et al.’s (2017) view. 

The UK results are similar to those obtained for Germany, as in contrast to Nguyen et al. (2021), 

we also find significant effects of indirect taxes on trade variables. As can be seen in the lower panel of 

Figure 4, exports increase in this country too. Overall, UK exports increase by almost 4% after one and 

a half years. The positive effect on imports kicks in after three quarters and reaches its maximum of 

roughly 9% one and a half years after the shock. Mirroring the outcome for Germany, the UK net-export-

to-GDP ratio drops by about 1 pp (0.5 standard deviations). Although we find very different trade reac-

tions by the two European countries after business and personal income tax changes, both adjust simi-

larly in the case of indirect tax changes. 

Again, we scale the peak effects by the standard deviation of the tax shocks to obtain an indication 

of the effects of a normal tax change. A typical personal income tax cut yields a decrease of US (UK) 

exports of more than 4% (1%). Quite the reverse is found for German exports, which increase by about 

1.7%. The scaled effect on the UK trade balance translates to less than 0.1 pp, whereas the increase 

(decrease) is around 0.1 pp in Germany (USA). Even when considering the typical size of changes in 

the various types of taxes, legislative adjustments in German indirect taxes appear to be roughly twice 

as influential for the trade balance, as the drop in the net-export ratio equals 0.25 pp. In the UK, personal 

income taxes are the least influential type of tax for the trade balance; whereas a normal sized corporate 

income tax (indirect tax) cut lowers the NEX-to-GDP ratio by about 0.1 (0.2) pp. While the effects are 

small, they are roughly three times and five times as large as that of income tax shocks in the case of 

corporate income taxes and indirect taxes, respectively. 

 

5 Asymmetric Effect of Tax Shocks on Trade Variables 

Jones et al. (2015) and Hussain and Malik (2016) provide evidence of asymmetric reactions by macro-

economic variables using the narrative tax shocks for the US and the UK, respectively. They identify 

tax increases (decreases) by positive (negative) expected government revenues. Jones et al. (2015) argue 

that the coefficients are unbiased as long as the positive and negative tax shocks are included contem-

poraneously. Hence, based on the following VAR model, we can derive linear IRFs for our asymmetric 

tax shocks:16 𝑦 𝐶𝑣 𝐴 𝐿 𝑦 𝐵 𝐿 Δτ 𝐵 𝐿 Δτ  𝑢 ,   (3) 

                                                            
16 See Kilian and Vigfusson (2011) and Hussain and Malik (2016) for a discussion of linear and nonlinear IRFs. 
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As before, the vector of endogenous variables contains the growth rates of real exports, real GDP, real 

imports, and the real effective exchange rate, which enter with five lags for Germany and one lag for 

the US and the UK. The tax shock series is now separated into increases, Δτ , and decreases, Δτ .  

 
Tax Hikes 

Commencing our asymmetric analysis with tax increases in the US, Panel (1) in the top row of Figure 5 

shows that a tax hike does not affect US exports. We also observe a reduction in US imports, as can be 

seen from column (2). The reaction is instantaneous, lasts for almost two years, and reaches a maximum 

decline of about 8%. This reaction also reminds us that changing a sample period may overturn previous 

results. Comparing our results for the reactions of US real GDP with those reported by Jones et al. 

(2015), we obtain the standard result of falling GDP after a tax hike, whereas they do not observe sig-

nificant output effects. Adjustment of the US net-exports-to-GDP ratio is demonstrated in column (3) 

of Figure 5. The graph shows a significantly positive development, which lasts about one and a half 

years. The positive total effect on the US net-exports-to-GDP ratio amounts to about 0.6 pp (0.4 standard 

deviations), which is mainly due to drops in GDP and imports. 

The centre row of Figure 5 demonstrates that the reaction is similar in Germany. Column (2) shows a 

barely significant downward tendency in German imports, which reaches -6% after nine quarters. Ger-

man exports remain unaffected. Column (3) in the centre of Figure 5 shows that the German net-exports-

to-GDP ratio is dominated by the export reaction, as the ratio becomes positive after two quarters. Thus, 

the reaction of the trade balance to a tax increase is similar in the US and Germany, but imports are the 

driving force in the US. 

In the lower row of Figure 5, we study an increase in aggregated taxes in the UK. We observe that 

this country’s imports have a reaction similar to that of US imports, with a trough of 6% after six quar-

ters. This appears to be driven by the decrease in UK GDP of about 2.4% after six quarters. Comparing 

this reaction with the extant literature on exogenous tax increases in the UK, Jones et al. (2015) and 

Hussain and Liu (2018) report even steeper drops of about –6%.17 We further discover that exports 

decrease too, by about 4%. Overall, the import adjustment dominates and the net-export-to-GDP ratio 

increases by about 0.5 pp (0.2 standard deviations) after six quarters. Statistically, the effect is barely 

significant. 

 

 

 

 

 

                                                            
17 However, both papers note that the effect is likely driven by outliers, namely, an income tax cut in 1979Q4, which was 
financed by a VAT hike in 1979Q3. When excluding these two tax changes, we no longer find a negative tax hike multiplier 
in the UK. Furthermore, the signs of both trade variables flip, with exports increasing by about 2% (barely significant) and 
imports by about 5%. The net effect on the trade balance, however, is zero. 
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Tax Cuts 
Next, we investigate the reaction to tax decreases, starting with the US (see Figure 6). Jones et al. (2015) 

and Hussain and Malik (2016) estimate a significant increase of GDP after a cut in aggregated tax lia-

bilities. Hence, we would expect an increase in imports, as a share of the higher disposable income is 

used for import demand. If households do not adjust savings, overall savings decrease and the interest 

rate rises, causing net capital inflows, which in turn lead to an exchange rate appreciation and a crowding 

out of exports. Indeed, the IRF in column (1) shows that US exports react negatively and the effect is 

significant over the whole forecast horizon. Imports soar upward after two years, stay significantly pos-

itive throughout our observation window, and reach a peak increase of almost 6%. Column (3) of Figure 

6 demonstrates how the US net-exports-to-GDP ratio reacts to a reduction in taxes. After one quarter, 

the ratio becomes significantly negative and continues downward until it reaches a decline of 0.4 pp 

(about 0.3 standard deviations). It remains significant at that level for the remainder of the four-year 

observation period. 

In the centre row of Figure 6, we study the reaction of German trade to a domestic tax decrease. 

The centre panel shows that German imports initially drop before the effects becomes positive, peaking 

at about 5% after one year. The left-hand side shows that exports also increase after a tax reduction, 

Germany 

Figure 5: Only Increase in Aggregated Tax Shocks 
USA 

UK 

Notes: See Figure 1. 
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even with a similar time profile and magnitude. Column (3) presents how the German net-exports-to-

GDP ratio reacts to a reduction in taxes. Initially, the reaction is positive, but after about a year’s time, 

the effect turns significantly negative after five quarters. Quantitatively, the positive part of the reaction 

reaches about 1 pp, whereas the negative one reaches a loss of roughly 1 pp, corresponding to 0.2 stand-

ard deviations. Thus, while the qualitative reaction of the German net-exports-to-GDP ratio is similar 

when comparing tax increases and decreases, its deterioration is much more pronounced in the latter 

case. Hence, in the case of tax cuts, we conclude that the German and US reactions are qualitatively 

comparable, with a larger magnitude observed in the former case. However, the underlying mechanisms 

are again quite different, as German (US) exports grow (shrink). 

Finally, in the lower row, we look at how the UK trade variables respond to aggregated tax de-

creases only. In column (1), exports show an erratic pattern, likely driven by the adjustment to personal 

income tax changes. In total, exports decline by about 5% within the first six quarters after the shock. 

Imports drop too, but the effect is not significant. As a result, the net-export-to-GDP ratio decreases by 

about 0.6 pp (about 0.3 standard deviations), which is the same magnitude as the reaction of the US 

trade balance and about half the size of the one in Germany.18  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                            
18 When excluding the two aforementioned tax outliers, the effect on exports remains, whereas we observe increasing GDP 
and imports. Still, the negative effect on the trade balance remains at 0.6 pp. 

Germany 

Figure 6: Only Decrease in Aggregated Tax Shocks 
USA 

UK 

Notes: See Figure 1. 
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Hence, we find a qualitatively similar reaction of the trade balance to a cut in aggregated tax liabilities. 

However, the underlying mechanisms are quite different across the countries, as a tax cut in the US 

raises imports and crowds out exports, whereas we find a negative effect on UK exports but no effect 

on imports. In Germany, exports and imports rise simultaneously, but the latter effect on the outweighs 

the former. 

As before, we compare these results with those from a normal tax shock scenario, where the shock 

is defined by one standard deviation. Under this scenario, the German net-exports-to-GDP ratio drops 

by about 0.1 pp after a normal tax cut compared to an increase of 0.3 pp after a normal tax hike. For the 

US, we do not find such an asymmetry, as the results translate in an increase (decrease) of the ratio of 

about 0.2 after a tax hike (cut). We find a considerable asymmetry for the UK, with the NEX-to-GDP 

ratio increasing by less than 0.1 pp after a tax hike, but dropping by more than 0.25 pp after a tax cut. 

Hence, cross-country heterogeneity is not only present when looking at GDP, consumption, and 

investment (Jones et al., 2015; Hussain & Malik, 2016) but also with respect to trade. Tax hikes reduce 

imports in all three countries, but only in the US and UK do we find a significant improvement in the 

net-export-to-GDP ratio. Tax cuts reduce US and UK exports, but increase German ones. 

 

6 Spill-Over Effects from US Tax Legislation 

With up to 10% and 14% of exports from Germany and the UK, respectively, over the period 1988 to 

2018, the US is an important trading partner for the two European countries.19 Thus, there could be 

spillovers from US tax legislation to European trade variables. Feyrer and Shambaugh (2012) find spill-

over effects of US tax shocks via the current account, as changes in US savings affect investment in the 

rest of the world. Auerbach and Gorodnichenko (2013b) show that spill-over effects can occur through 

trade, with increasing US demand stimulating foreign exports and, hence, output. Metelli and Natoli 

(2019) argue that US tax shocks could also have spill-over effects via changes in interest rates, the real 

exchange rate, and equity prices. Clancy (2019) shows that US corporate tax shocks spill over into the 

Irish economy: Irish output increases after a US business tax cut. However, there could be an identifi-

cation issue, as Clancy neither controls for changes in US personal income taxation nor for Irish tax 

changes occurring during the sample period. Therefore, we include both US corporate income and US 

personal income tax shocks as well as all domestic tax shocks in our model, which is now: 𝑦 𝐶𝑣 𝐴 𝐿 𝑦 𝐵 𝐿 Δτ 𝐷 𝐿 Δτ 𝑢 ,    (4) 

where 𝑦 , 𝑣 , 𝑢 , 𝐶, 𝐴 𝐿 , and 𝐵 𝐿  are defined as before in Equation (1). 𝐷 𝐿  is a lag-polynomial and Δτ  describes eight lags of the aggregated domestic tax shocks series. Δτ  is the aggregated US tax 

shock series, which also enters with eight lags. 

                                                            
19 World Bank. Germany Product Exports by Country and Region. Trade Flow. https://wits.worldbank.org/CountryPro-
file/en/Country/DEU/Year/1988/TradeFlow/Export/Partner/all/Product/Total. Retrieved 16 July 2019. 
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Panels (1) and (2) in the upper row of Figure 7 show that a decrease in US taxes has a similar 

influence on German exports and imports, even though the effect on exports is not significant. As 

demonstrated in Panel (3), the net effect on the net-export-to-GDP ratio is dominated by the effect on 

imports and the ratio falls by about 1 pp. 

The effect of US tax legislation on UK trade variables is shown in the lower row. The effect occurs 

earlier in the UK than in the case of Germany, as UK exports drop on impact and by about 3% after ten 

quarters, whereas imports have an (insignificant) downward tendency. Unlike Clancy (2019) for the 

case of Ireland, we find no increase in GDP, which likely reflects the fact that the UK is relatively less 

dependent on US trade than is Ireland. Still, the net-export-to-GDP ratio drops by about 0.4 pp after two 

quarters, which is a notable spillover, as it is comparable to the reaction after a domestic personal income 

tax cut. 
 

To economise on space, we only briefly report the results when allowing for asymmetric tax responses 

and a disaggregation of the tax shocks.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Allowing for Asymmetric Effects Aggregated US Tax Shock 

When considering tax hikes and cuts, we discover a symmetric pattern: the German net-export-to-GDP 

ratio increases by more than 1.5 pp (decreases by almost 1 pp) after two and a half years after a tax hike 

(cut). In the UK, the effect is negative in both cases. After a tax hike, the NEX-to-GDP ratio initially 

jumps up but then drops by almost 1 pp after about six month. Hence, when considering US tax de-

creases, we find that both European trade balances deteriorate. The peak effect is below -1 pp in both 

cases, but the effect comes about a bit earlier in the UK. In either case, exports drop after a US tax cut.  

 

UK 

Figure 7: Spill-Over Effects of Aggregated US Tax Liabilities 
Germany 

Notes: See Figure 1. 
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US Personal Income Tax Change 

Assumption of symmetric effects of US personal income tax shock 

After an aggregated cut in US personal income taxes we discover a deterioration of the trade balance in 

both countries. The effect is about twice as large in Germany (-1pp) but comes about earlier for the UK. 

In either case, exports drop after about one year. Like Metelli and Natoli (2019), we find that UK GDP 

has a positive reaction to US personal income tax shocks. However, the effect is only significant on 

impact but not thereafter. 

 

US Business Tax Change 

Assumption of symmetric effects of US business tax shock 

A cut in US business taxes causes the German trade balance to drop by about 2pp after seven quarters. 

Even though German exports rise by about 8% after twelve quarters, imports rise earlier and more 

strongly, resulting in the negative net effect on the trade balance. In the UK, the NEX-to-GDP ratio first 

declines by about 1 pp, as exports drop initially, but then it rises by almost 2 pp, as imports fall and 

exports return to their equilibrium path. 

 

7 Robustness 

When analysing the effects of discretionary tax policy on trade variables, we argued that the endogeneity 

of taxes with regard to income can be ignored. To check this assumption, we re-estimate the models 

using only tax changes classified as exogenous. Results can be found in the Appendix, Figures A1–A11. 

The confidence bands are now wider, as we have fewer observations. Overall, all results but one remain 

the same: German imports seem to react more strongly to countercyclical fiscal policy measures, as the 

effect of aggregated and personal tax cuts is now insignificant. 

Next, we re-estimate the models as local projections (Jordà, 2005). Results are given in Figures 

A12–A22. Results remain qualitatively the same. 

Following Hayo and Uhl (2014), we chose 8 lags for the tax shocks, whereas Romer and Romer 

(2010) and Cloyne (2013) used 12 lags. To ensure that our results are not driven by the choice of lags, 

we experiment with 1 to 6 lags for the vector of endogenous variables and 4, 6, 8, 10, and 12 lags for 

the exogenous tax shocks. The results for various endogenous lags can be found in the Appendix, Fig-

ures A23–A33, and for various exogenous lags in Figures A34–A44. In almost all cases, the IRFs lie 

within the confidence bounds of the above estimations. 

Kollmann et al. (2014) argue that external demand shocks are a main driver of the German current 

account surplus. To check whether our identification scheme based on legislated tax changes holds up, 

we construct a control variable measuring external demand. We use World Bank data to identify the 

most important export destinations for the three countries during our sample period. Since we do not 

have import data at a quarterly frequency for all the major trading partners, we proxy their demand by 

real GDP. Hence, we construct an external demand index as the real GDP of the trading partners 
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weighted by their average export share. From this index, we compute the log growth rate and include it 

as an exogenous variable in our various specifications.20 The IRFs in Figures A45–A55 of the Appendix 

demonstrate that our results do not change in a noteworthy way. 

 

8 Conclusion 

Using a narrative account of quarterly discretionary changes in tax liabilities from 1974Q4 to 2018Q2 

in a VAR setting, we study whether legislative tax changes affect the trade balance in the United States, 

Germany, and the United Kingdom. We find a number of significant results, the most important of which 

are summarised in Table 1. 

Table 1: Adjustment of Net-Exports-to-GDP Ratio  
(Shock: Cut in Taxes, Except for ‘Only Increasing Aggregated Tax Shocks’) 

 US Germany UK 
Aggregated Tax Shocks − 0 − 
Personal Income Tax Shocks − + − 
Corporate Income Tax Shocks 0 0 − 
Indirect Tax Shocks n.a. − − 
Only Increase in Aggregated Tax Shocks + + +/− 
Only Decrease in Aggregated Tax Shocks − − − 
Spill-Over Effects of Aggregated US Tax Shocks n.a. − − 

First, after a reduction in aggregated tax liabilities and personal income taxes, as well as when focussing 

entirely on tax reductions, the US, German, and UK reactions are quite similar: imports tend to rise and, 

in conjunction, with higher output, the net-exports-to-GDP ratio decreases. Hence, our estimation results 

provide empirical evidence supporting claims by Krugman (2017) and Frankel (2018) that Trump’s 

2017 ‘Tax Cuts and Jobs Act’ has worsened the US trade deficit. 

Second, German exports frequently move in the same general direction as imports, which is likely due 

to corresponding changes in the real exchange rate. This makes it more difficult to design tax changes 

that will have a notable impact on net trade. 

Third, when studying corporate income tax shocks and the asymmetric case of increasing aggregated 

tax shocks only, we obtain different outcomes for the three countries. In the case of corporate income 

tax shocks, there is no significant reaction in the US and Germany after a tax cut, whereas we observe a 

deteriorating net-exports-to-GDP ratio in the UK. In the case of only increasing aggregated tax shocks, 

a tax hike barely affects the German net-exports-to-GDP ratio, whereas it improves the US and UK ones. 

The negative effects on domestic GDP, however, suggest that this type of tax policy may not be a reliable 

instrument for manipulating the trade balance.  

Fourth, in the case of Germany and the UK, we were able to investigate the impact of changes in indirect 

taxes. In both economies, a reduction in indirect taxes decreases the net-exports-to-GDP ratios, which 

                                                            
20 At a quarterly frequency, Chinese GDP is available only from 1991Q1 onward. To account for this jump in the external 
demand index, we include an impulse dummy. 
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is qualitatively consistent with previous findings derived from a DSGE model (BMWi, 2017). Note that 

our results cannot be directly applied to the temporary reduction in German VAT as part of the COVID-

19 fiscal policy package (a 3 pp rate reduction from 1 July to 31 December 2020), as we study only 

permanent tax changes. 

Fifth, we observe significant spill-over effects from US tax legislation to German and UK imports and 

exports. A reduction in US aggregated tax liabilities reduces the German and UK net-export-to-GDP 

ratio. 

In light of these key results, can we conclude that fiscal policy in the form of tax changes is suitable for 

addressing trade imbalances? As Table 1 sets out, in terms of qualitative effects, the answer is ‘yes’. But 

when we consider the effectiveness of tax policy with regard to trade, the answer is less clear-cut. Alt-

hough we are studying large tax changes of a magnitude of 1% of GDP, the resulting reactions of the 

trade balance range from roughly zero in the case of lower German corporate income taxes to a peak 

effect of a 1 pp lower net-export-to-GDP ratio in the case of lower aggregated taxes in Germany. Esti-

mated effects for the US and the UK are of a roughly similar magnitude. Moreover, our estimated impact 

of a decrease in indirect taxes is much higher than the value found by the German Federal Ministry for 

Economic Affairs and Energy based on a DSGE model (BMWi, 2017). Thus, at least some tax changes 

appear able to impact trade in a notable way. Still, when we shift our attention to the net-exports-to-

GDP ratio, we discover only moderate changes, usually around 0.5 pp. The largest estimated impact was 

found for decreasing indirect taxes, causing a deterioration of the German net-exports-to-GDP ratio of 

about 1.3 pp. 

Arguably, a proper assessment of the effectiveness of fiscal policy with respect to the trade balance 

requires additional information. We think it is informative to compare the estimated trade effects in 

terms of the standard deviations of the trade variables, as a one standard deviation change can be con-

sidered a normal fluctuation in the variable of interest. Interpreting the magnitude of our estimated re-

sults in this light suggests that normal changes in taxes are unlikely to make a notable difference in the 

development of the trade variables. For instance, the estimated reduction in the net-exports-to-GDP ratio 

after an aggregated tax cut is 0.3 standard deviations in all three cases. Put differently, normal fluctua-

tions in this ratio are about three times higher than the outcome of a massive fiscal policy change. 

This also puts the claim by Krugman (2017) and Frankel (2018) that the ‘Tax Cuts and Jobs Act’ con-

tributes to worsening the US trade situation into perspective: yes, it likely does, but, no, it is unlikely 

that the actual impact is particularly visible. This also applies, for instance, to potential spillovers from 

the US to Germany (and probably to other countries). Hence, based on an economic assessment, we 

conclude that the magnitude of tax spillovers on trade is quite limited. More generally, reflecting these 

considerations, we hesitate to recommend tax policy as a means of addressing trade imbalances.  
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Finally, applying this alternative yardstick of measuring estimated effects against the typical fluctuation 

in the variable of interest can affect the outcome of our country comparison. For instance, although the 

effect on the net-exports-to-GDP ratio after an aggregated tax cut is approximately similar across the 

three countries in terms of estimated percentage points, when we measure it against the ratio’s normal 

volatility, we discover using tax policy to address trade variables is a more effective strategy in the US 

and the UK than it is in Germany. 

To conclude, qualitatively, we find that most legislated tax changes can affect trade variables, especially 

imports and the net-exports-to-GDP ratio. Adopting a quantitative perspective, however, raises doubts 

that tax policies are an effective means of addressing trade imbalances. Moreover, considerable cross-

country heterogeneity with respect to the dynamics of the underlying trade variables call for a cautious 

evaluation of the different policy options. 

 



Essays  

46 
 

 

 



Essays Estimating Policy-Corrected Long-Term and Short-Term Tax Elasticities 
 

47 
 

 

Estimating Policy-Corrected Long-Term and Short-Term Tax Elasticities 

for the United States, Germany, and the United Kingdom 
 

 

Abstract 

We estimate the elasticities of the most important tax categories using a new quarterly database of 

discretionary tax measures for the United States, Germany, and the United Kingdom over the period 

1980Q1 to 2018Q2. Employing Romer and Romer’s (2009) narrative approach, we construct a policy-

neutral dataset based on revenue figures from governmental records. Using this quantitative infor-

mation, we are able to subtract policy-induced changes, which are typically not considered in the extant 

literature. Furthermore, we estimate state-dependent elasticities. Our conclusions are as follows. (i) In 

Germany and the UK, long-term tax-to-base elasticities are generally higher than short-term elasticities, 

whereas results for the US are mixed. (ii) Short-term base-to-output elasticities tend to be smaller than 

unity, whereas long-term elasticities are close to unity. (iii) German and UK tax-to-output elasticities 

in the short term are lower than long-term elasticities, with mixed results for the US. (iv) For tax-to-

base elasticities, we find business cycle asymmetries across countries but not within countries. (v) For 

base-to-output elasticities, our results suggest few asymmetries across countries and more asymmetries 

across tax types. (vi) Typically, the above conclusions do not hold for corporate income tax. 

 

Keywords: Tax revenue; tax base; tax elasticity; business cycle; Germany; United Kingdom; United 

States. 

JEL Codes: E62; H20; H30; E32. 
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1 Introduction 

Fiscal policy developed as a cornerstone of Keynesian macroeconomics following the Great Depression 

in the early 1930s, but its popularity has fluctuated ever since. Although it was perceived as a core part 

of mainstream macroeconomics in the 1950s and 1960s, it was all but discredited by the occurrence of 

high inflation and unemployment during the 1970s. Academically, the demise of fiscal policy was fos-

tered by the emergence of rational expectations and new classical macroeconomics. For instance, a 

historical account of German tax legislation reveals that the government did not make use of discretion-

ary tax policy as a business-cycle stabilisation tool at all between 1980 and 2007 (Uhl, 2013).  

However, fiscal policy made a comeback following the 2007 financial crisis and was used as a stabili-

sation tool in the face of the extraordinary economic slump that followed that crisis. This re-emergence 

of fiscal policy was accompanied by a reassessment of its impact, especially in a low-interest-rate en-

vironment. For example, the IMF (2012, p. 43) revised upwards its fiscal policy multiplier estimates, 

found to be ‘near 0.5 in advanced economies during the three decades leading up to 2009’, and states 

that ‘our results indicate that multipliers have actually been in the 0.9 to 1.7 range since the Great 

Recession’ (IMF, 2012). In the context of estimating fiscal policy multipliers in the form of tax policy, 

the estimation of tax elasticities plays a key role in forecasting budget revenues and estimating the 

cyclical component of the budget balance (for an illustration, see Girouard and André, 2005). Further-

more, as Mertens and Ravn (2014) show, the estimation of tax multipliers crucially depends on the 

appropriate elasticity choice.  

In this study, we present estimations of tax elasticities for three of the five largest economies in the 

world: the United States, Germany, and the United Kingdom. Relying on a unique database, we provide 

elasticities for the most relevant tax categories at a quarterly frequency over the period 1980-2018. We 

apply a two-step error-correction model, which was originally proposed by Hobel and Solcombe (1996) 

and modified by Bruce et al. (2006) for the estimation of asymmetric tax base elasticities.  

This paper differs from related studies in at least three ways. First, we use a newly constructed quarterly 

dataset, which allows for a comparison of tax changes across three important countries. Moreover, 

quarterly observations make it possible to date discretionary tax changes quite accurately and as well 

as estimate tax elasticities more precisely. Second, in order to calculate relevant tax elasticities, we use 

the proportional adjustment method proposed by Prest (1962), which allows us to isolate the revenue 

effect of discretionary changes in tax legislation. Dye (2004) and Wolswijk (2009) show the importance 

of correcting for policy changes. However, without detailed revenue effects at the quarterly level, re-

searchers need to make use of annual data, employ impulse dummies to control for major tax reforms, 

or are limited to estimating tax buoyancy (e.g., van den Noord, 2000; Girouard and André, 2005). Tax 

buoyancy measures the total response of government revenues after a change in income, i.e. exogenous 

plus endogenous change, rather than the more interesting tax elasticity, which excludes the endogenous 
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change. Third, we adopt a different, and arguably more intuitive, approach to measuring short-term 

asymmetries based on the phase of the business cycle. Instead of only contrasting recessionary and non-

recessionary periods, we apply the widely used concept of potential output to differentiate between 

three states of the business cycle: ‘neutral’, ‘boom’ and ‘recession’. This setup avoids setting a slightly 

negative/positive deviation from the long-run trend equal to a large recession/boom, as the respective 

impact on the estimated elasticities could be very different.  

Our main findings can be summarised as follows. (i) In Germany and the UK, long-term tax-to-base 

elasticities are generally higher than short-term elasticities, whereas results for the US are mixed. (ii) 

Concerning base-to-output elasticities, estimated short-term elasticities are generally smaller than unity, 

whereas long-term elasticities are close to unity. (iii) Tax-to-output elasticities in the short term are 

lower than long-term elasticities. (iv) For tax-to-base elasticities, we find business cycle asymmetries 

across countries but not within countries. (v) For base-to-output elasticities, our results suggest few 

asymmetries across countries and more asymmetries across tax types. (vi) Typically, the above conclu-

sions do not hold for corporate income tax, which has the highest base-to-output elasticity. 

The next section discusses the literature in more detail. Section 3 presents our data and Section 4 our 

estimation methodology. Our empirical results are presented in Section 5 and additional robustness 

checks in Section 6. Section 7 concludes.  

2 Literature Review 

To the best of our knowledge, there is no study that compares the tax-to-base and tax-to-output elastic-

ities of the most relevant tax categories for the US, Germany, and the UK at (1) a quarterly frequency 

or (2) correcting for discretionary tax policies at the level of detail found in this paper. Using quarterly 

frequency makes it possible to more precisely date discretionary changes and provides more observa-

tions for estimation. Correcting for discretionary tax policies makes it possible to more accurately esti-

mate tax-to-base elasticities. Table 1 summarises the results reported in the extant literature.  

Employing annual data for 1951−1991, Sobel and Holcombe (1996) estimate LR (SR) elasticities of 

US personal income taxes and corporate income taxes as well as other direct and indirect tax elasticities. 

As suggested by Stock and Watson (1993), and similar to our approach, they apply a two-stage error 

correction model using dynamic OLS. However, Bruce et al. (2006) argue that Sobel and Holcombe 

(1996) do not employ the appropriate tax bases. Instead, Bruce et al. (2006) use annual US-state-level 

data from 1967 to 2000 to estimate state averages of sales and income tax revenues in the LR and the 

SR, using actual tax base data for each US state. Moreover, they estimate both SR and LR elasticities, 

and allow the former to behave asymmetrically depending on the deviation from the long-run equilib-

rium. In contrast to their study, we use private consumption and not, personal income as the tax base 

for sales taxes. 
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Creedy and Gemmell (2004) estimate the elasticities of income and consumption tax revenues in the 

UK from 1989 to 2000. They identify discretionary tax changes as an essential influence on income 

elasticities and report increasing annual income tax elasticities and falling consumption elasticities over 

their sample period. They correct for tax base deductions at every income bracket by estimating their 

elasticity separately using simulations, rather than directly accounting for discretionary policy changes. 

In a similar setup, Creedy and Gemmell (2008) simulate the elasticities of corporate income tax reve-

nues in the UK. The authors identify the volatility of profits and tax-base deductions as important driv-

ers of the relationship between profit growth and corporate income tax revenue and stress the necessity 

to control for discretionary measures when estimating corporate tax revenue elasticity. 

Koester and Priesmeier (2012) estimate the elasticities of revenues for German wage taxes, VAT, and 

profit taxes. For the latter category, they combine corporation tax and capital gains tax, as well as as-

sessed income tax. In this paper, we instead follow Mertens and Olea (2018) and differentiate between 

taxes on corporate and non-corporate income, including the assessed income tax revenues in the cate-

gory ‘personal income’. We extend their findings by considering a longer time span, a more precise 

timing of tax changes, including employees’ social security contributions, and using a different defini-

tion of tax revenues. In addition, we investigate the cyclical behaviour of elasticities. 

Mourre and Princen (2019) study SR and LR elasticities for EU members in a framework similar to 

ours. Using data from a not publicly available ECB database, they correct for discretionary tax changes. 

They employ pooled annual data for 2001−2013, which is likely too short a period for capturing LR 

dynamics. For Germany, they find significant results only for social security contributions SR and LR 

elasticities and consumption tax LR elasticity. No significant relationship is reported for corporate in-

come elasticities in the UK.  

Mainly focusing on the period 1999−2013, Boschi and d’Addona (2019) estimate SR and LR elasticities 

for Germany, the UK, and 13 other European countries employing quarterly time series data after cor-

recting for discretionary tax policy changes. Furthermore, they allow for asymmetries related to the 

state of the business cycle in a Markov-switching regression. In many cases, the reported SR elasticities 

are significantly below unity and are particularly low during recessions. In contrast to our study, Boschi 

and d’Addona (2019) do not have access to quantitative values for discretionary changes but use dum-

mies constructed from qualitative information. 
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Table 1: Overview of Previous Studies 
Authors Countries Tax Type Short-Run Elasticity Long-Run Elasticity 

Sobel and Hol-
combe (1996) 

 
 
 

US 

Personal Income 1.16 1.22 
Corporate Income 3.37 0.67 

Adjusted Gross Income 0.97 0.95 
Retail Sales 1.04 0.66 

Non-Food Retail 1.38 0.70 
Motor Fuel Usage 0.73 1.00 
Liquor Store Sales –0.011(insignificant) 0.25 

Creedy and 
Gemmell (2004) 

UK Personal Income 1.20–1.40 1.20–1.40 
 Consumption Taxes 0.85–0.70 0.85–0.70 

Bruce et al. 
(2006)* US 

Sales Tax 1.80 (above eq) 
0.15 (below eq) 

0.81 

Income Tax 2.66 (above eq) 1.83 
 0.217 (below eq)  

Koester and 
Priesmeier (2012) Germany 

Profit-Related Taxes 0.43 0.77 
Wage Taxes 1.41 1.75 

VAT 0.90 0.79 

Mourre and 
Princen (2019) 

Germany 

Personal Income 0.05 (insignificant) 1.78 (insignificant) 
Corporate Income 3.62 (insignificant) 1.95 (insignificant) 
Consumption taxes 0.49 (insignificant) 0.66 

SSC 0.37 0.75 
 
 

UK 

Personal Income 3.42 1.11 
Corporate Income 4.72 (insignificant) 1.62 (insignificant) 

Consumption Taxes 1.72 1.11 
SSC 1.81 1.24 

 
 
 

Boschi and 
d’Addona (2019) 

 
Germany: 

Personal Income 0.93 2.99 
Corporate Income 0.15 (insignificant) 1.54 

Indirect Taxes 0.88 –0.50 
SSC 0.36 0.47 

 
UK: 

Personal Income 0.53 1.05 
Corporate Income 0.43 0.63 

Indirect Taxes 0.70 0.82 
 SSC 0.74 1.53 

Note: * indicates that elasticities are estimated as state averages and ‘above’ and ‘below equilibrium’ (eq) refers to relative position of the 
long-run relationship. ‘Insignificant’ refers to a p-value > 0.1. 

 

3 Data and Proportional Adjustment 

In our analysis, we use personal income tax revenues, corporate income tax revenues, indirect tax rev-

enues, and the employee share of social security contributions.21 We employ seasonally-adjusted vari-

ables as, in most cases, the data were not available as unadjusted series. The remaining series are sea-

sonally adjusted using the X-12 ARIMA method. We choose nominal variables, as taxes are paid on 

nominal wages, profits, and consumption spending. As tax bases in our benchmark models, we employ 

the sum of gross wages for personal income, gross profits for corporate income, private consumption 

for indirect taxes, and employee compensation for the SSC. We use government consumption and in-

vestment, as well as a house price index, as controls in our alternative models. The house price index 

data are from the Bank for International Settlements (BIS); the rest of the data are from Thomson Reu-

ters Datastream. Hence, all our series reflect quarterly, seasonally-adjusted tax revenues in nominal 

local currency. 

                                                            
21 Personal income (corporate income) tax is defined as tax paid by non-corporate (corporate) entities. Indirect taxes include VAT, as well as all other consumption 
taxes and excise duties. 
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To obtain the discretionary tax policy changes, we extend the narrative accounts by Romer and Romer 

(2009) for the US, Cloyne (2012) for the UK, and Uhl (2013) and Gechert et al. (2016) for Germany up 

to the end of 2017. This unique dataset allows us to precisely identify and date the most important 

discretionary tax changes in three of the world’s five largest economies. The narrative approach uses 

information about discretionary tax changes as stated in official government records.22 These records 

provide estimates of revenue effects compared to the baseline scenario of no change. As is standard in 

this strand of literature, we use the full year revenue effect of each position of the respective tax bill and 

date the effect to either the quarter of implementation or to the next quarter when implementation occurs 

in the second half of a quarter. The same applies to dating phasing-out provisions. We do not consider 

policies that merely extend existing laws, as they do not alter tax liabilities and, hence, are different 

from discretionary changes. The narrative literature typically discards tax changes endogenous to GDP 

growth for unbiased estimation of fiscal multipliers (see, e.g., Romer and Romer, 2010; Cloyne, 2013; 

Mertens and Ravn, 2013; Hayo and Uhl, 2014). However, endogeneity to output growth is not our 

concern. Barrios and Fargnoli (2010) and Princen et al. (2013) for a sample of European countries and 

Conroy (2020) for Ireland discover pro-cyclical patterns of discretionary fiscal policy. Applied to the 

context of tax-to-output-elasticities when taking discretionary changes into account, this translates into 

policy-induced higher (lower) revenues in times of economic upswing (downturn). To correct for these 

dynamics, we include all tax changes. 

Using revenue figures from official government records has the additional advantage that these esti-

mates already consider behavioural responses and, hence, likely reflect the total impact.23 Our narrative 

account covers the most important tax laws in the three countries.24 Extensive analysis of the govern-

ment records also allows us to differentiate between temporary and permanent policy changes. As is 

standard in the narrative tax literature, we treat the phasing out of temporary provisions as a discretion-

ary change, entering the series with the opposite sign. Note that Koester and Priesmeier (2012) use only 

permanent policy changes. However, temporary measures, prevalent in the form of relief during the 

financial crisis, can substantially explain quarterly changes in revenues. 

The downside of using narratively identified tax policy changes is that one is dealing with ex ante 

estimations based on whatever tax elasticities are used by the responsible tax authorities, whereas the 

true impact remains unknown. Furthermore, the stated revenue figures could be subject to a political 

bias. However, in the three sample countries, tax projections are made by fairly independent experts. 

For the US, for example, we mainly rely on numbers provided by the Joint Committee on Taxation 

                                                            
22 See the above-mentioned papers for a more detailed explanation of the data collection. 
23 See Conroy (2020, p.245) for the example of the introduction of a sugar tax.  
24 For the US, we consider the tax bills identified by Romer and Romer (2009) up until 2003. After 2003, we use tax bills with a full year revenue effect exceeding 
0.1% of nominal GDP. The same threshold is applied in the selection of German tax laws. For the UK, we use all Budget and Pre-Budget reports, likely covering 
all tax changes in the period under investigation. Further information on the data is available on request.  
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(JCT), which is composed of members of both political parties and chambers. The cross-party member-

ship makes the existence of a political bias unlikely. In Germany, representatives of six research insti-

tutes participate in the ‘Working Party of Tax Revenue Forecasting’; Koester (2009) finds no evidence 

of a political bias. The UK’s independent Office of Budgetary Responsibility (OBR) was only estab-

lished in 2010 for the purpose of forecasting and controlling the long-term sustainability of the public 

finances. However, even for a period prior to the OBR’s creation, Jonung et al. (2006) find no evidence 

of systematic over-optimism with respect to economic growth forecasts as used in the budgetary pro-

cess. Frankel (2011) discovers a forecast bias in the fiscal balance, which increases with the forecast 

horizon. However, since we rely on the forecast for the next full fiscal year, any such bias should be 

small.  

Before commencing with the actual estimations, we need to adjust the revenue series to reflect the 

counterfactual that today’s tax system has been in place from the beginning of the sample. To that end, 

we use Prest’s (1962) proportional adjustment method. Subtracting discretionary changes only at the 

time they actually occur assumes that the tax system remained unchanged over time. In contrast, we 

consider the cumulative effect of all tax changes by back-casting their effect to the beginning of the 

observation period. Thus, past tax revenues are corrected for discretionary policy changes under the 

assumption that the relative revenue effects are proportional over the full period. As mentioned before, 

temporary changes are included, too, under the assumption that their effect is proportional as well for 

the time period they are in place. The adjusted series then reflect revenues as if today’s tax system has 

been in existence from the beginning of the observed period. By correcting for discretionary changes 

and assuming that the chosen tax bases are equal to the true tax bases, we can consistently identify the 

proper automatic response of the tax base (Barrios and Fargnoli, 2010). 

The adjusted series is constructed as: 

𝐴𝑅 𝑅 ∗ ∏  ∀ 𝑡 𝑗    (1) 

where 𝑖 stands for the tax types personal income tax revenue, corporate tax revenue, indirect tax reve-

nue, and the employee share of social security contributions. 𝐴𝑅  are the adjusted revenues at time t, 𝑅  are the unadjusted revenues, and Δ𝜏 are the discretionary tax changes. 

Our back-casting horizon is limited by data availability. The quarterly revenue series go back to 

1980Q1. By construction 𝐴𝑅 𝑅 , which implies there is no discretionary change in T, the most 

recent observation. The last tax policy change recorded in our narrative dataset was implemented in 

2018Q1. Therefore, we use 2018Q2 as the starting point for back-casting the adjusted revenues. 

Figures 1, 3, 5, and 7 plot the adjusted revenues against actual revenues; discretionary tax changes and 

their cumulative effects are shown in Figures 2, 4, 6, and 8. Starting with US personal income tax, 

Figure 1 Panel 1, demonstrates how the Trump, Bush, and Reagan income tax cuts shift the adjusted 
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series downwards. We also see that the temporary tax cuts legislated during the financial crisis affect 

the adjusted series only temporarily, while significantly explaining quarterly changes. The left panel of 

Figure 2 accumulates the effect of discretionary tax changes on revenues. It shows that in 1980, col-

lected US income tax revenues would have been 50% lower if the legislation of 2018Q2 had already 

been in place. The cumulative effect of German personal income tax cuts, shown in the centre panel of 

Figure 2, is even larger, amounting to about 60% lower adjusted revenues in 1980Q1. For the UK, 

Figure 1 Panel 3 shows lower adjusted income tax revenues, too, but the effect is mainly driven by the 

Thatcher government’s income tax cuts in the 1980s, whereas we observe frequent income tax increases 

in the 1990s and early 2000s. After 2000, income tax cuts and hikes more or less equalised each other, 

leading to a rather stable adjustment factor (right panel of Figure 2). The high correlation between 

adjusted and unadjusted revenue is in line with the findings of Barrios and Fargnoli (2010), who, how-

ever, only consider aggregated direct taxes. This finding is interesting even beyond the current context, 

as it suggests that at least in terms of personal income taxes, UK fiscal austerity in the aftermath of the 

financial crisis was tougher than in Germany.  

 

 

 

 

 

 

 

 

 

 

 

 

Studying business tax revenues in Figure 3 suggests that they are much more volatile. Similar to per-

sonal income taxes, adjusted US business tax revenues, shown in the left panel of Figure 3, have to be 

adjusted downwards in light of the major tax reforms; that is, the 2017 Tax Cuts and Jobs Act, the 2002 

Job Creation and Workers Assistant Act, and the 2003 Jobs and Growth Tax Relief Reconciliation Act 

lowered business tax liabilities. In contrast, the 1986 Tax Reform Act increased business tax liabilities 

(while lowering personal income tax liabilities), pushing the adjustment parameter up again, as shown 

in the left panel of Figure 4. The result is a volatile adjustment parameter without a clear direction over 

the whole observation window. In general, US business tax revenues were smaller after correcting for 

tax cuts, but only up to 1986. Both German (Figure 3, centre panel) and UK (Figure 3, right panel) 

Figure 1: Actual and Policy-Adjusted Personal Income Tax Revenues 

Figure 2: Cumulative Effect of Discretionary Changes, Personal Income Tax Revenues 
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business tax revenues and tax legislation show an erratic pattern around 2000. Taking the accumulative 

effect into account, German business tax revenues in 1980 would have been about 90% of the actually 

collected revenues. As the right panel of Figure 4 shows, business rates in the UK were cut after the 

financial crisis, in an effort to stimulate long-term growth and to have the lowest business rates in the 

G7.25 Before this period, tax cuts and hikes roughly offset each other, with the cumulative effect leading 

to about 17% higher adjusted revenues in 1980. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 illustrates that the direction of the cumulative effect of indirect tax legislation is strikingly 

similar for all three economies, with the lowest cumulative effect in the US (left panel). This could be 

explained by the lack of data on sales taxes, which are levied at the state level. In our narrative account, 

we can cover only US excise taxes, which were altered less frequently. In both Germany (centre) and 

the UK (right panel), we observe mainly indirect tax increases, reflecting a shift from income taxation 

to consumption taxation. The cumulative effect given in Figure 6 for Germany (UK) amounts to 60% 

(80%) higher revenues if the current legislation had already been in place in 1980. 

 
 
 
 
 
 
 
 
 
 

                                                            
25 See UK Budget (2011, p. 27) and Corporate Tax Reform: Delivering a More Competitive System (HM Treasury, November 2010). 

Figure 5: Actual and Policy-Adjusted Consumption Tax Revenues 

Figure 3: Actual and Policy-Adjusted Corporate Income Tax Revenues 

Figure 4: Cumulative Effect of Discretionary Changes, Corporate Income Tax Revenues 
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When considering the cumulative effect of discretionary tax legislation for employees’ SSCs in Figure 

7, we again see an upward adjustment of revenues. As shown in the left panel of Figure 8, two notable 

spikes occurred in 2011Q1 and 2013Q1, which reflect the temporary payroll tax reduction to provide 

relief to US households in the aftermath of the financial crisis. Again, this stresses the importance of 

considering temporary measures to explain revenue changes in a given quarter. Legislated changes to 

the US Old-Age, Survivors, and Disability Insurance Program yield an accumulated effect of about 

40% higher adjusted revenues in 1980Q1. When cumulating the German SSC policy changes, the effect 

is about the same size (roughly 30%). The effect of policy changes to the adjusted employee SSC con-

tributions is positive in the UK too, but lower in magnitude, amounting to approximately 5% higher 

revenues at the beginning of our observation period. Had it not been for a large cut at the end of 1989 

(right panel of Figure 8), the cumulative effect would have been about the same size as the one for 

Germany. From 5 October 1989, the rate of contributions below the lower earnings limit was reduced 

(see Cloyne, 2012), amounting to a cut equal to more than 15% of revenues at that time. 

  

Figure 6: Cumulative Effect of Discretionary Changes, Consumption Tax Revenues 

Figure 7: Actual and Policy-Adjusted Employees SSC Revenues 

Figure 8: Cumulative Effect of Discretionary Changes, Employees SSC Revenues 
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4 Estimation Methodology 

To estimate tax base elasticities, we follow the extant literature and employ the Engle and Granger 

(1987) two-step regression method, which allows analysing LR and SR elasticities separately.26 

We estimate the long-run elasticities using                                  𝑙𝑛 𝐴𝑅 , . 𝛼 , 𝛼 , 𝑙𝑛 𝐵 , , 𝛾 , ,                                                                    2  

where AR , .  stands for the revenue adjusted for discretionary measures of tax category c of country i 

at time t, B , .  represents the tax base of tax category c of country i at time t, and 𝛾 , ,  is the error term 

for tax category c of country i at time t. The coefficient of interest 𝛼  denotes the long-run tax-to-base 

elasticity that measures the per cent revenue change following a 1% change in the relevant tax base.  

Equation (2) may be subject to a spurious regression problem and/or small sample estimation bias, as 

tax revenues and bases are non-stationary (see Table A.1). Stock and Watson (1993) show that the 

dynamic ordinary least squares estimator (DOLS), which adds leads and lags of right-hand side varia-

bles in their first differences to Equation (2), yields consistent and asymptotically efficient coefficients. 

In addition, according to their Monte-Carlo study, DOLS performs well in relatively small samples, 

which is highly relevant for the current purpose. Moreover, potential endogeneity of the tax base is no 

longer problematic in this framework because tax revenues have been corrected for discretionary 

measures that could affect the tax bases. After estimating the relevant equations based on Equation (3), 

we tested whether the non-stationary variables are co-integrated. For this purpose, the obtained errors 

from the long-run equations were tested for stationarity using the ADF test and employing MacKinnon’s 

(1991) critical values. We concluded that the relevant error terms are stationary for all types of revenues 

and, therefore, there is a co-integrating relationship between a specific revenue category and its corre-

sponding tax base (Table A.2).  

Our long-run equation takes the following form: 

               𝑙𝑛 𝐴𝑅 , . 𝛼 , 𝛼 , 𝑙𝑛 𝐵 , , ∅ ,  ∆ 𝑙𝑛 𝐴𝑅 , . 𝛾 , ,                                  3  

where the lead and lag values, q and p, are determined according to the Schwarz information criterion.27 

Following Sobel and Holcombe (1996), Bruce et al. (2006), and Wolswijk (2009), we address potential 

inconsistencies in the estimated standard errors due to autocorrelation or heteroscedasticity by using the 

procedure proposed by Newey and West (1987).  

  

                                                            
26 For instance, Bruce et al. (2006), Wolswijk (2009), Koester and Priesmeier (2012, 2017), Mourre and Princen (2015), Havranek et al. (2016), and Boschi and 
d’Addona (2019). 
27 In most cases, there was a consensus among various information criteria concerning the recommended lag order. In any case, our estimated elasticities are 
insensitive to different lag orders.  
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Similarly, for the short-term elasticity, we employ the following equation                               ∆ 𝑙𝑛 𝐴𝑅 , . 𝛽 , 𝛽 , ∆𝑙𝑛 𝐵 , , 𝛽 , 𝛾 , , 𝜇 , ,                                           4  

where 𝛽  denotes the short-term symmetric tax-to-base elasticity. 𝛾 , ,  is the error correction term 

derived from Equation (2). Coefficient 𝛽  represents the adjustment parameter reflecting the percent-

age of the previous year’s deviation from the long-term tax level corrected in the current period. Put 

differently, it is the share of disequilibrium in per cent that is removed in every period.28 Therefore, 

short-term tax revenue changes may arise from changes in the tax base and deviations from the long-

term equilibrium between revenues and tax base. Thus, in this framework it is possible to account for a 

situation where tax revenues grow in spite of a shrinking tax base (Wolswijk, 2009).  

Asymmetric Elasticities: Business Cycle and Adjustment Speed 

Equation (5) allows for the possibility that SR tax revenue growth is affected asymmetrically by three 

phases of the business cycle: recession (output gap < –1%), normal (–1 ≤ output gap ≤ 1%), and boom 

(output gap > 1%). ∆ 𝑙𝑛 𝐴𝑅 , . 𝛽 , 𝛽 , ∆𝑙𝑛 𝐵 , ,  𝛽 , 𝛾 , , 𝜃 , 𝐷𝐵 , ∆𝑙𝑛 𝐵 , 𝜃 , 𝐷𝐵 , 𝛾 , ,𝛾 , 𝐷𝐵 , ∆𝑙𝑛 𝐵 , 𝛾 , 𝐷𝐵 , 𝛾 , , 𝑣 , ,                                                                       5  

with: 𝐷𝐵 ,  1, 𝑖𝑓 𝑔𝑎𝑝 0.01𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒           and 𝐷𝐵 ,  1, 𝑖𝑓 𝑔𝑎𝑝 0.01𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒           

where 𝐷𝐵 ,  is a dummy for country i at time t based on the sign of the output gap. 𝐷𝐵 ,  (𝐷𝐵 , ) takes 

the value of 1 when the output gap is greater (less) than (minus) 1%. The coefficient for the tax base is 𝛽 for normal times, (𝛽 +𝜃 ) for booms, and (𝛽 +𝛾 ) for recessions. Analysing 𝛽 , (𝛽 +𝜃 ), 

and (𝛽 +𝛾 ), we test whether the speed of adjustment back to the long-term equilibrium between 

revenues and tax base differs between normal times, booms, and recessions, respectively. 

A common approach for measuring non-symmetric tax elasticities in the SR is the method proposed by 

Granger and Lee (1989) (see, e.g., Bruce et al., 2006; Wolswijk, 2009; Bettendorf and van Limbergen, 

2013). In this case, the state of the economy is deduced from the sign of the error correction term re-

trieved from the long-run equation. The error correction term is translated into a dummy, taking the 

value 1 when revenues are above the estimated long-run relationship. However, while this is straight-

forward to implement, it is not really the type of asymmetry economists are normally interested in, 

which, as argued above, is related to the business cycle.  

                                                            
28 After t periods, the total reduction of the disequilibrium is 1-(1+𝛽 )t. Therefore, a higher absolute value of this adjustment parameter indicates that the relevant 
tax base moves faster towards its LR value.  
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As described in Equation (5), we deviate from the extant literature in two ways. First, we introduce a 

novel corridor approach interpreting output gap fluctuations of –/+ 1% as normal and treat only fluctu-

ations smaller/larger than that as recessions/booms. By introducing a third, neutral, state we avoid a 

setup that sets a slightly negative/positive deviation from the long-run trend equal to a large reces-

sion/boom. Since we have additional observations on GDP before and after our sample window, we can 

compute the output gap using a consistent two-sided HP filter and a standard smoothing parameter of λ 

= 1600. Table A3 and Figures A1–A3 show the distribution of the three different business cycle states 

for our sample countries. Second, following the literature on asymmetric fiscal multipliers (Auerbach 

and Gorodnichenko, 2013a; Owyang et al., 2013; Ramey and Zubairy, 2018), we lag the indicator of 

the state of the economy by one quarter. This allows for a delayed adjustment of tax revenues after 

contractions, which might be due to a slow adjustment of employment or carried-forward losses. We 

believe that this approach is more useful in the context of forecasting revenues, too, as it not only pro-

vides state-dependent elasticities based on a widely used business cycle indicator but also allows for 

the existence of a normal business cycle position.  

Comparing our business cycle indicator with the asymmetry indicator proposed by Granger and Lee 

(1989), we find that the correlation between the two indicators for each tax category ranges from −0.3 

(German SSC) to 0.4 (US personal income tax). Furthermore, the correlation is not consistent across 

tax types within one country. Thus, instead of having to evaluate the revenues’ position relative to their 

LR equilibrium before assessing the impact of the business cycle on elasticities (Dye, 2004), using the 

output gap allows for a consistent direct comparison across countries and tax types.  

Base-to-GDP Elasticities 

After estimating LR and SR tax-to-base elasticities along with their good and bad times estimates, we 

apply the same estimation technique to retrieve base-to-GDP elasticities. In a final step, the product of 

tax-to-base elasticities and base-to-GDP elasticities will lead to the tax-to-GDP elasticities. For this 

purpose, the LR equation given in Equation (4) is transformed into:  

          𝑙𝑛 𝐵 , . 𝛼 , 𝛼 , 𝑙𝑛 𝑌 , 𝜋 ,  ∆ 𝑙𝑛 𝑌 . 𝜖 , ,                                         6  

where 𝑌 , stands for the GDP of country i in time t, and the coefficient of interest 𝛼 ,  denotes the long-

run base-to-GDP elasticity that measures the per cent base changes following a 1% change in GDP. 

Similarly, the transformed SR equation given in Equation (5) takes the following form:                               ∆ 𝑙𝑛 𝐵 , . 𝛽 , 𝛽 , ∆𝑙𝑛 𝑌 , , 𝛽 , 𝛾 , , 𝜇 , ,                                            7  

where 𝛽 ,  indicates the short-run base-to-GDP elasticity. 

To estimate the asymmetric base-to-GDP elasticities, we utilise the following equation: 
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∆ 𝑙𝑛 𝐵 , . 𝛽 , 𝛽 , ∆𝑙𝑛 𝑌 , , 𝜃 , 𝐷𝐵 , ∆𝑙𝑛 𝑌 ,  𝛽 , 𝛾 , , 𝜃 , 𝐷𝐵 , 𝛾 , , 𝑣 , ,          8  

where coefficient 𝛽 stands for the short-run base-to-GDP elasticity during good times, whereas 

(𝛽 +𝜃 ) measures the effect during bad times.  

Finally, the overall tax revenue elasticity with respect to GDP—the tax-to-GDP elasticity—can be cal-

culated for LR: 𝛼 𝛼 ∗ 𝛼                                                                                                 9  

and SR: 𝛽 𝛽 ∗ 𝛽                                                                                               10  

Equations (9) and (10) are also employed to calculate the asymmetric elasticities. The estimation of the 

overall tax-to-output elasticities as laid out in Equations (9) and (10) follows van den Noord (2000) and 

Girouard and André (2005), who do not directly estimate the relationship in a regression of tax revenues 

on income but in a two-step procedure. This should give us a more precise estimate of the tax-to-output 

elasticity, as we can take into account both the relationship between revenues and their respective tax 

bases and between tax bases and output. The estimate can be interpreted as tax buoyancy, as it measures 

how much revenues increase when GDP increases.29 

 

5 Empirical Results 

Table 2 reports the estimation results for the symmetric tax-to-base elasticities obtained by Equations 

(3) and (4) for LR and SR models. The first row shows the estimated tax-to-base elasticities for total 

tax revenues, for which we approximate the base by the sum of total compensation, private consump-

tion, and corporate profits. Our results indicate that the LR estimates for the US and Germany are sig-

nificantly above unity; for the UK, the LR elasticity is significantly smaller than unity. These findings 

indicate a progressive tax system in the US and Germany and a regressive one in the UK. The SR 

elasticities are significantly lower than the LR elasticities for Germany, whereas the opposite holds for 

the US. Adjustment speed of revenues towards the LR value is particularly fast in the UK, where catch-

ing up requires about three quarters. In Germany, this adjustment needs seven quarters and roughly 

twice as long as that in the US. 

The second row of Table 2 shows the estimation results of the LR and SR models for personal income 

tax elasticities. Following the extant literature, total wages are considered as a proxy for the personal 

income tax base. Starting with Germany, the results indicate an overall LR tax-to-base elasticity of 2.0, 

which is significantly greater than 1. This demonstrates the outcome of a progressive income tax system, 

                                                            
29 See, e.g., Tagkalakis (2017), Dudine and Jalles (2018), and Lagravinese et al. (2020). 
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where the marginal tax rate is higher than the average tax rate. However, the SR tax-to-base elasticity 

is 0.8, which is not statistically different from unity. Thus, the estimated SR elasticity indicates a sig-

nificantly lower impact of wages on revenues than does the estimated LR elasticity. For the UK, the LR 

personal income tax-to-base elasticity is around 1.1, which is significantly greater than 1. The SR elas-

ticity is exactly equal to unity, which indicates a proportional tax system.  

Both for Germany and the UK, the LR elasticity exceeds the SR elasticity, which could be due to col-

lection lags. However, Koester and Priesmeier (2012) note that wage revenues are generally collected 

with a delay of one month and the national accounts data are adjusted accordingly. Hence, tax collection 

lags can only help explain this finding if a significant portion of wage tax revenue is collected with a 

lag of more than one month. In addition,  the adjustment speed  to the LR equilibrium for Germany and 

the UK is low. In this regard, our results for Germany are in line with the findings of Koester and 

Priesmeier (2012), Mourre and Princen (2019), Bouthevillain et al. (2001), and Boschi and d’Addona 

(2019) 

In the US, the relationship between LR and SR personal income elasticities is very different: the SR 

tax-to-base elasticity is 2.4, which is significantly higher than the LR elasticity of 1.3. Both elasticities 

are significantly greater than unity. According to Mourre and Princen (2019), such a reduction in the 

effectiveness of the tax system’s progressivity in the LR could be due to various tax exclusions, exemp-

tions, or deductions that narrow the tax base and benefit high-income earners. Compared to Germany, 

revenues have the tendency to adjust more quickly to deviations from the LR equilibrium. Our LR 

results are similar to the findings of van den Noord (2000) and Girouard and André (2005), who estimate 

the LR tax-to-base elasticity as 1.1 and 1.3, respectively.  

The third row of Table 2 provides the estimation results for the social security contribution LR and SR 

elasticities. In our benchmark model, employees’ total compensation is used as a proxy for the social 

security contribution base. For all countries in our sample, social security contributions vary propor-

tionally to their tax base in the LR, that is, the tax-to-base elasticity is equal to unity. Our results stand 

in contrast to those of Mourre and Princen (2015) and Boschi and d’Addona (2019), as these authors 

report lower LR elasticities for Germany and higher elasticities for the UK. Our results are more in line 

with theory, possibly due to our longer time span and more precise dating and quantification of tax 

policy changes. 
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Table 2: Symmetric Elasticities: Tax-to-Base 
  Symmetric Elasticities Tax-to-Base 

 Long Run Short Run 

Tax Base (I) (II) (III) (IV) (V) (VI) 
US Germany  UK US Germany UK 

                 
Total Tax Base 1.09*** 1.12*** 0.96*** 1.62*** 0.45*** 0.76*** 
Adjustment parameter   –0.06** –0.13*** –0.33*** 

R² 0.99 0.99 0.99 0.3 0.18 0.2 

No. of observations 149 149 147 149 149 147 

Wages & Salaries 1.28*** 2.02*** 1.12*** 2.41*** 0.76*** 1.02*** 
Adjustment parameter   –0.23*** –0.14*** –0.28*** 

R² 0.99 0.99 0.99 0.37 0.25 0.18 

No. of observations 147 149 149 147 149 149 

Compensation 0.99*** 1.01*** 1.01*** 0.55*** 0.42*** 1.01*** 
Adjustment parameter   –0.17*** –0.20*** –0.19*** 

R² 0.99 0.99 0.99 0.23 0.2 0.24 

No. of observations 151 145 149 151 145 149 

Private Consumption 0.88*** 0.64*** 0.84*** 0.87*** 0.51*** 0.52** 
Adjustment parameter   –0.07** –0.10** –0.25*** 

R² 0.99 0.98 0.99 0.35 0.12 0.17 

No. of observations 149 149 149 149 149 149 

Corporate Profits 0.85*** 1.58*** 0.82*** 1.18*** 0.30* 1.06*** 
Adjustment parameter   –0.09** –0.24*** –0.30*** 

R² 0.92 0.85 0.84 0.4 0.12 0.19 

No. of observations 148 145 147 148 145 147 

Notes: Underlining indicates statistically different from 1 at 5% level, *** p < 0.01, ** p < 0.05, * p < 0.1. Estimations include a constant term for all 
countries and a dummy for German reunification. For corporate income tax estimations, another dummy is included for Germany to reflect the com-
prehensive reform of profit-related taxes in 2001.  

The SR elasticity might be different from unity due to statutory contribution ceilings, which are defined 

per individual or, in some cases, per household. Typically, under a certain threshold, wage income is 

exempt from social security contributions (Mourre and Princen, 2015).30 The higher the income above 

the ceiling, the lower the effective contribution rate and, thus, the average effective tax rate declines 

(van den Noord, 2000). To sum up, social security contributions are slightly progressive in the lower 

part of the wage distribution, proportional in the centre, and very regressive in the upper part of the 

distribution. Therefore, if the portion of higher (lower) wages in the overall wage bill dominates the 

portion of lower (higher) wages, the SR elasticity is expected to be lower (higher) than unity, and even 

more so when the ceiling is not adjusted for inflation. Our findings suggest that Germany and the US 

have an elasticity below unity and that the UK has one above unity. For Germany and the UK, our 

results generally correspond to those reported in the extant literature (Mourre and Princen, 2015; Boschi 

and d’Addona, 2019; Girouard and André, 2005). The adjustment speed does not differ across countries 

and implies that social security contributions need almost a year and a half to converge to their LR 

levels. 

The fourth row of Table 2 displays the LR and SR estimation results for the consumption tax elasticities. 

Private consumption is considered as the consumption tax base in our model. For all countries, our 

results are below unity. Regarding LR elasticities, we find a particularly low value for Germany of 0.6. 

                                                            
30 For the most up-to-date thresholds, see https://www.oecd-ilibrary.org/sites/08a1335d-en/index.html?itemId=/content/component/08a1335d-en and 
https://www.oecd.org/tax/tax-policy/tax-database/social-security-contributions-explanatory-annex.pdf. 
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However, Mourre and Princen (2019) and Koester and Priesmeier (2012) estimate a LR elasticity of 

similar magnitude. The LR tax-to-base elasticity is 0.8 and 0.9 for the UK and the US, respectively. In 

each case, we also reject the hypothesis that the elasticity is statistically equal to unity. Our results are 

almost equal to those reported by Bruce et al. (2006) and van den Noord (2000) for the US and to those 

of Boschi and d’Addona (2019) for the UK. For Germany, Koester and Priesmeier (2012) argue that the 

elasticity is so low because an increasing portion of private consumption is not subject to VAT. Smith 

and Keen (2007) suggest that tax evasion and/or tax fraud could be another explanation for a consump-

tion tax elasticity below unity.  

The SR consumption tax-to-base elasticity estimates for the UK and the US are 0.5 and 0.9, respectively. 

However, neither elasticity is statistically different from unity. For Germany, we estimate the same SR 

elasticity as for the UK, but reject the hypothesis that it is equal to unity. Despite the higher difference 

between the SR and LR estimates, the UK adjustment speed is relatively high, indicating that the gap 

will be bridged within a year. We find lower adjustment speeds by a factor two to three for Germany 

and the US, respectively.  

The last row of Table 2 sets out the estimation results for the LR and SR corporate income tax. Follow-

ing the extant literature, corporate profits are taken as a proxy for the tax base. As shown in the previous 

section, corporate tax revenues experience a great deal of volatility over time. According to Mourre and 

Princen (2019) and Wolswijk (2009), the main reason for this volatility is the deviation between ac-

counting profits and tax profits due to the special regimes and tax expenditures and the firms’ practice 

of carrying losses backward and forward to the subsequent years.  

For Germany, where we use a dummy to control for the comprehensive reform of profit-related taxes 

in 2001, we calculate a LR elasticity of 1.6, which is significantly larger than unity. Evidence of a 

progressive tax system is also provided by Girouard and André (2005) and Boschi and d’Addona 

(2019), who estimate the LR elasticities as 1.5. At 0.3, our estimated SR elasticity is much lower than 

the LR one. The adjustment speed is fast, though, taking place within one year. These results are in line 

with those of Boschi and d’Addona (2019) and Koester and Priesmeier (2012). Estimated as 0.8 and 

0.9, the LR elasticities for the UK and US, respectively, are significantly different from unity and indi-

cate a regressive tax system.  

There are only a few studies on corporate income tax elasticities. For the UK, Mourre and Princen 

(2019) find no significant results for the LR or SR corporate income tax elasticities. In contrast, Boschi 

and d’Addona (2019) estimate a LR elasticity of 0.6 and an SR elasticity of 0.4. On the other hand, 

Girouard and André (2005) obtain an LR elasticity of 1.7. For the US, van den Noord (2000) and 

Girouard and André (2005) calculate the LR elasticities as 1.8 and 1.5, respectively. Based on theoret-

ical grounds, Creedy and Gemmell (2008) suggest that business tax revenues are the most volatile and 

challenging to forecast. They argue that the volatility of revenues mainly stems from deductions and 
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the volatility of profits itself. In the absence of discretionary changes, they predict that revenues and 

profits will grow at the same rate, implying a unity elasticity. However, we can reject this conjecture 

for all our sample countries. 

Symmetric Base-to-Output Elasticities 

After estimating the tax-to-base elasticities adjusted for discretionary measures, we now turn to the 

base-to-output elasticities before combining the two components to obtain the tax-to-output elasticities. 

In this setup, it is important to clearly define LR and the SR elasticities. As the LR elasticities are 

obtained from log-level regressions, they show how rapidly a tax base grows compared to income. If 

the LR elasticity is smaller (greater) than unity, it indicates that the tax base grows more slowly (faster) 

than income. The SR elasticities are estimated by the change in the log of the relevant variables; they 

can be treated as the cyclical component of tax-base variability. Therefore, an SR elasticity smaller 

(greater) than unity denotes that the relevant tax base undulates less (more) than income over the busi-

ness cycle (Sobel and Holcombe, 1996). 

Columns (I) to (III) in Table 3 contain estimates for the LR; (IV) to (VI) those for the SR. For all 

countries and taxes, except corporate income tax, Table 3 shows that our estimated SR elasticities are 

significantly smaller than unity, suggesting that they undulate less than income over the business cycle. 

The reverse holds for corporate income tax, the SR elasticity of which is statistically larger than unity 

in all countries. This finding is consistent with the descriptive evidence presented in Figure A4 in the 

Appendix, which illustrates that corporate profits fluctuate more than income over the business cycle.  

Starting with the long-run estimates of total tax revenues, Table 3 suggests that revenues increase almost 

proportionally with output. However, when testing the coefficient against unity, we find elasticities 

significantly greater than unity in the UK and the US but not in Germany. When disaggregating the 

bases, we again find base-to-output elasticities to be fairly close to unity. Overall, the point estimates 

range from 0.9 to 1.4, reflecting the response of German wages and salaries and US corporate profits, 

respectively. While the former is not statically different from zero, the latter indicates that US corporate 

profits grow (shrink) faster than output grows (shrinks). In contrast to wages, German corporate profits 

yield an elasticity above unity, whereas their UK counterpart does not. The output elasticities for wages 

and salaries lie below unity in all three economies, but are significant only in the US. Hence, although 

US corporate profits grow faster than output, US wages grow slower. For all countries, social security 

contributions exhibit a pattern similar to that we found for wages. Finally, private consumption is the 

only tax base for which we find elasticities that are statistically different from unity across all three 

economies. Interestingly, German private consumption grows by 0.9% when GDP grows by 1%. This 

finding is possibly explained by the German people’s relatively high propensity to save. In contrast, 

private consumption in the US and the UK grows by 1.1% and 1%, respectively. 
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Columns (IV) to (VI) in Table 3 show that SR output elasticities of tax bases do not vary much across 

countries, but do vary across categories. In the SR, private consumption is the least elastic base in Ger-

many and the US, whereas corporate profits are the most elastic tax base in all three economies. In 

general, the estimated elasticities are significantly different from zero and unity. The growth rates of 

US and German wages and salaries are roughly 60% of the GDP growth rate, whereas we estimate the 

elasticity of wages in the UK at only 0.45. As for the LR, due to the similarity of the two tax bases, we 

find that the pattern for social security contributions is very similar to that for wages. In all three econ-

omies, the change in the growth rates of corporate profits is about twice as high as that for output. In 

other words, when not allowing for asymmetries, which we will discuss later, profits grow faster than 

GDP during an upswing and drop faster during a downturn. This likely reflects corporations’ ability to 

lower profits through deductions and special depreciation rules in times of macroeconomic contraction. 

Regarding the speed of adjustment, UK tax bases, on average, are the least responsive to deviations 

from the LR equilibrium, whereas German corporate profits catch up more quickly. 

Table 3: Symmetric Elasticities: Base-to-GDP 
Symmetric Elasticities: Base-to-GDP 

 Long Run Short Run 

Tax Base (I) (II) (III) (IV) (V) (VI) 
US Germany UK US Germany UK 

                 
Total Tax Base 1.04*** 0.99*** 1.03*** 0.77*** 0.75*** 0.83*** 
Adjustment parameter   –0.20*** –0.24*** –0.09** 

R² 0.99 0.99 0.99 0.67 0.65 0.79 

No. of observations 149 149 147 149 149 147 

Wages & Salaries 0.95*** 0.94*** 0.98*** 0.67*** 0.66*** 0.46*** 
Adjustment parameter   –0.06* –0.10*** –0.08*** 

R² 0.99 0.99 0.99 0.32 0.24 0.27 

No. of observations 149 151 149 149 151 149 

Compensation 0.97*** 0.95*** 1.01*** 0.65*** 0.61*** 0.45*** 
Adjustment parameter   –0.06* –0.12*** –0.06*** 

R² 0.99 0.99 0.99 0.36 0.25 0.27 

No. of observations 149 151 149 149 151 149 

Private Consumption 1.06*** 0.91*** 1.04*** 0.65*** 0.51*** 0.57*** 
Adjustment parameter   –0.22*** –0.17*** –0.05 

R² 0.99 0.99 0.99 0.57 0.41 0.44 

No. of observations 149 151 147 149 151 147 

Corporate Profits 1.39*** 1.16*** 1.00*** 2.75*** 2.02*** 2.73*** 
Adjustment parameter   –0.08** –0.42*** –0.11*** 

R² 0.98 0.98 0.98 0.17 0.35 0.46 

No. of observations 147 151 149 147 151 149 

Notes: Underlining indicates statistically different from 1 at 5% level, *** p < 0.01, ** p < 0.05, * p < 0.1. Estimations 
include a constant term for all countries and a dummy for German reunification. For corporate income tax estimations, an-
other dummy is included for Germany to reflect the comprehensive reform of profit-related taxes in 2001.  

Comparing our results with a recent study by Boschi and d’Addona (2019), we find our LR base-to-

output elasticities for German (UK) wages to be the same (slightly lower). We obtain quite different 

results for the elasticity of corporate profits, with our estimates only about a third in size compared to 

theirs. On the other hand, for German private consumption, we find a coefficient almost two times as 

high. In both cases, we believe our numbers to be more in line with economic theory. Comparing the 

SR elasticities of wages, we find them to be slightly higher (much lower) in the German (UK) case.  
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Symmetric Tax-to-Output Elasticities 

Theory predicts the tax-to-output elasticity (or buoyancy) to be equal to unity in the LR (Dudine and 

Jalles, 2018), as a value greater than unity would imply that, at some point, revenues would exceed the 

base. A value below unity implies that no fiscal sustainability is guaranteed (Lagravinese et al., 2020). 

In the SR, however, elasticity and buoyancy can differ from unity, possibly due to brackets and deduc-

tions that are not adjusted for inflation and/or because corporations can carry losses backward and for-

ward. In line with the case of base-to-output elasticities, an LR elasticity greater (less) than unity indi-

cates that tax revenues grow faster (slower) than income, whereas an SR elasticity greater (less) than 

unity denotes that the relevant tax revenue undulates more (less) than income over the business cycle.  

Combining our estimated LR tax-to-base and base-to-output elasticities as laid out in Equation (9), we 

discover in Table 4 that US and German total tax revenues react slightly more strongly than their coun-

terpart in the UK. The output elasticity for total revenues of 1.1 in the case of Germany lies fairly close 

to the 0.9 estimated by Perotti (2004), whereas our estimation of 1.1 for the US is clearly lower than 

the 1.9 he reports. For the UK, our estimate lies between the elasticities reported by Perotti (2004) and 

Cloyne (2013), namely, 0.8 and 1.6, respectively. For all three economies, we conclude that revenue 

collection is sustainable, as total revenues grow at the same pace as GDP.  

Table 4: Symmetric Elasticities: Tax-to-GDP 
Symmetric Elasticities Tax-to-GDP 

 Long Run Short Run 

Tax Type (I) (II) (III) (IV) (V) (VI) 
US Germany UK US Germany UK 

       
Total Taxes 1.13 1.08 0.99 1.25 0.34 0.63 
Personal Income Tax 1.22 1.9 1.10 1.61 0.5 0.47 
Social Security Contributions 0.96 0.96 1.02 0.36 0.26 0.45 
Consumption Tax 0.93 0.58 0.87 0.57 0.26 0.30 
Corporate Income Tax 1.18 1.83 0.82 3.25 0.61 2.89 
              
Notes: Figures in tables represent the product of tax-to-base and base-to-output elasticities. 

Table 4 shows that the SR tax-to-GDP elasticities for each tax type in Germany are less than unity, 

suggesting that revenues fluctuate less than income over the business cycle. However, estimating the 

LR tax-to-GDP elasticities suggests that the revenues for total taxes, personal income tax, and corporate 

income tax (social security contributions and consumption tax) grow faster (slower) than income. Ger-

man consumption tax revenues, on the other hand, are the least responsive in the long run, with an 

elasticity of roughly 0.6. Such an elasticity indicates that budget financing via consumption tax is not 

sustainable in Germany, as revenues grow more slowly than income. Note that consumption tax yields 

lower-than-unity LR income elasticities in the other two economies, too.  

For the UK, LR tax-to-GDP elasticities indicate for both total tax and social security contributions that 

revenues grow almost proportionally with income, whereas for consumption tax and corporate income 
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tax (personal income tax), they tend to grow slower (faster). Except for corporate income tax, all SR 

tax-to-GDP elasticities fluctuate less than income over the business cycle.  

Finally, for the US, the LR tax-to-GDP elasticities of the total tax, personal income tax, and corporate 

income tax (consumption tax, social security contributions) are above (below) unity. In the short run, 

consumption tax and social security tax (total tax, personal income tax, and corporate income tax) fluc-

tuate less (more) than income over the business cycle. Overall, personal income tax is the most respon-

sive in the US. This finding is driven by the sizeable tax-to-base elasticity of 2.4, whereas the base-to-

GDP elasticities are relatively similar in all three economies. As mentioned previously, the personal 

income tax finding for the US indicates a highly progressive tax system or the failure to index tax 

brackets to inflation.  

UK and US corporate income taxes are much more responsive in the SR than those in Germany, which 

is the opposite of what we find for the LR. For this tax type, Boschi and d’Addona (2019) find a quali-

tatively similar difference between Germany and the UK but report a much higher elasticity for Ger-

many, as do Lagravinese et al. (2020). However, neither study adjusts revenues for discretionary 

changes. In general, we find lower SR tax-to-output elasticities for all three countries and tax types than 

do Lagravinese et al. (2020).  

According to Sobel and Holcombe (1996), it is worth comparing SR and LR elasticities because the 

gap between these likely sheds light on the relationship between growth and variability of tax revenues. 

Our results demonstrate that the revenues of social security contributions and consumption tax demon-

strate higher LR growth rates, albeit with a lower cyclical variability for the US. For the UK, except for 

corporate income tax, we find that all revenues fluctuate less than income. Finally, for Germany, the 

SR tax-to-output elasticities are all lower than those in the LR. Hence, the relationship between growth 

and variability is not necessarily the same across countries. Especially for the US and the UK, we dis-

cover that high LR revenue growth is not associated with higher SR variability.  

Assuming symmetric effects, we conclude the following: (1) in the LR, aggregated tax revenues and 

social security contributions increase fairly proportionately with income, (2) the LR tax-to-output elas-

ticity of personal income tax and corporate income tax is highest in Germany, (3) the LR tax-to-output 

elasticity of consumption tax is the lowest in Germany, (4) consumption tax grows more slowly than 

output in all three economies, and (5) SR tax-to-output elasticities, except for corporate income tax, are 

lower than LR elasticities.  

Asymmetries 

During times of economic distress, governments might increase spending to stimulate output, hoping 

that a recovery will raise revenues and, therefore, help finance the additional spending (Dudine and 

Jalles, 2018). Our results suggest that this approach might work only in the US, whereas revenues grow 
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more slowly than GDP in Germany and the UK. To further analyse this point, we estimate state-de-

pendent elasticities, allowing for asymmetries between business cycle upswings and contractions as set 

out in Equation (5). 

Table 5 reports the SR estimates for tax-to-base elasticities and base-to-GDP elasticities generated using 

an ECM, which is conditional on the state of the business cycle. For SSC, the bad times tax-to-base 

elasticities exceed the SR symmetric elasticities in all countries. For consumption tax, this result also 

holds for Germany and the UK. Independent of the state of the business cycle, German aggregated tax 

elasticities are the lowest across the three countries. German personal income tax elasticities are the 

lowest during normal times and expansions, whereas US aggregated and personal income tax elasticities 

are the largest during normal times. Overall, for tax-to-base elasticities, we find business cycle asym-

metries across countries, but not within countries. 

In contrast, when studying base-to-output elasticities, we find fewer asymmetries across countries but 

some across tax types. Significant business cycle asymmetries, shaded in Table 5, are detected for Ger-

man and UK personal income tax and social security contributions. Elasticities are significantly lower 

during recessions than during booms. The reverse is found for German corporate income taxes, sug-

gesting that during booms, profits do not move in line with GDP. Thus, business cycle asymmetries 

differ across countries, types of taxes, and elasticities. There are some common patterns, though. For 

corporate income taxes in all countries, the good times tax-to-base elasticities are higher than bad times 

tax-to-base elasticities. Considering base-to-GDP elasticities, social security contributions and personal 

income tax elasticities are higher in booms than in recessions in all three economies. In terms of statis-

tical significance, most of the boom and recession elasticities in Table 5 are neither statistically different 

from each other nor across countries. 
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Table 5: Asymmetric Elasticities: Tax-to-Base and Base-to-GDP 

     
Asymmetric Elasticities Asymmetric Elasticities  

Tax-to-Base Base-to-GDP 
  (I) (II) (III) (IV) (V) (VI) 

Tax Type  US Germany UK US Germany UK 
        
 Bad Times 1.37*** 0.28* 0.51* 0.83*** 0.79*** 0.90*** 
 Adjustment parameter –0.07 –0.16** –0.45*** –0.17 –0.48*** –0.12* 

 Normal Times 1.79*** 0.46*** 0.54* 0.78*** 0.74*** 0.79*** 
Total Taxes Adjustment parameter –0.06 –0.14** –0.29*** –0.11 –0.37*** –0.09* 

 Good Times 1.62*** 0.63*** 1.25*** 0.67*** 0.76*** 0.88*** 
 Adjustment parameter –0.18* –0.05 –0.64*** –0.49*** –0.09 –0.03 

 R² 0.31 0.19 0.23 0.7 0.67 0.8 

  No. of observations 149 149 147 149 149 147 

 Bad Times 2.70*** 0.44 0.97* 0.63*** 0.31* 0.31*** 
 Adjustment parameter –0.39*** –0.08 –0.16* –0.17* –0.02 –0.05 

 Normal Times 2.52*** 1.23*** 0.65 0.70*** 0.57*** 0.33*** 

Personal  Adjustment parameter –0.32*** –0.19*** –0.40*** –0.08* –0.01 –0.07** 

Income Tax Good Times 2.34*** 0.64*** 2.07*** 0.65*** 1.29*** 0.73*** 
 Adjustment parameter –0.04 –0.02 –0.55** 0.04 –0.17*** –0.19** 

 R² 0.41 0.3 0.24 0.34 0.36 0.36 

  No. of observations 147 149 149 149 151 149 

 Bad Times 0.67*** 0.66** 1.45*** 0.64*** 0.30* 0.30*** 

 Adjustment parameter –0.14 –0.25** –0.23*** –0.08 0.00 0.01 

 Normal Times 0.48*** 0.90*** 1.19*** 0.66*** 0.52*** 0.33*** 

Social Security Adjustment parameter –0.16*** –0.16** –0.18*** –0.09** –0.04 –0.06*** 

Contributions Good Times 0.53*** 0.32*** 0.70*** 0.67*** 1.15*** 0.68*** 

 Adjustment parameter –0.28*** –0.25** –0.17 0.03 –0.17*** –0.10*** 

 R² 0.25 0.25 0.26 0.37 0.35 0.35 

 No. of observations 151 145 149 149 151 151 

 Bad Times 0.79*** 0.64*** 0.46* 0.74*** 0.61*** 0.61*** 

Consumption  
Taxes 

Adjustment parameter –0.08* –0.16* –0.33*** –0.28*** –0.22*** 0.06 

Normal Times 0.74*** 0.54** 0.50** 0.60*** 0.35*** 0.48*** 
Adjustment parameter –0.08** –0.10* –0.23*** –0.18*** –0.06 –0.05 

Good Times 0.73*** 0.41** 0.76** 0.55*** 0.73*** 0.69*** 
Adjustment parameter –0.10** –0.18** –0.38*** –0.54*** –0.26*** 0.08 

R² 0.36 0.14 0.18 0.59 0.5 0.46 

  No. of observations 147 149 149 149 151 147 

 Bad Times 0.81*** 0.31 1.39** 3.15*** 3.11*** 2.94*** 
 Adjustment parameter –0.21*** –0.27* –0.23* –0.32*** –0.68*** –0.14* 

 Normal Times 1.13*** 0.08 0.83** 3.22*** 2.41*** 2.87*** 
Corporate  Adjustment parameter -0.06 –0.25*** –0.37*** –0.10* –0.29*** –0.07 

Income Tax Good Times 1.46*** 0.57** 1.73 1.70*** -0.04 2.29*** 
 Adjustment parameter –0.04 0.06 -0.76 –0.02 –0.48*** –0.12 

 R² 0.43 0.13 0.21 0.24 0.44 0.48 

  No. of observations 147 145 147 149 151 149 

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Estimations include a constant term for all countries and a dummy for German reunification. For corporate income tax 
estimations, another dummy is included for Germany to reflect the comprehensive reform of profit-related taxes in 2001. Underlining indicates statistically dif-
ferent from 1, bold indicates statistically different from the UK, italic indicates statistically different from the US, bold and italic indicate statistically different 
from both countries, and shaded stands for statistically different from good times at a 5% significance level.  
 
 

6 Robustness Section 

This section presents two robustness checks. First, we employ an OLS model rather than a DOLS to 

estimate tax-to-base and base-to-output elasticities. Second, we provide estimates of consumption tax 

and social security contribution tax-to-base elasticities employing alternative bases and a small exten-

sion for US personal income tax. 

Table A4 in the Appendix reports the Engle and Granger (1987) LR estimates of the tax-to-base and 

base-to-GDP elasticities. The error correction term obtained from this alternative setup is employed in 

the SR analysis. The change in our coefficients is minimal, except for the SR elasticities for total taxes, 

social security contributions, consumption tax, and UK corporate income tax, which are higher than our 
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benchmark estimations by 0.2, 0.1, 0.2, and 0.2, respectively. None of these differences is statistically 

significant at the 5% level. Similarly, the changes in the base-to-output elasticities are very close to the 

ones obtained with DOLS. The only exception is the SR corporate income tax profit estimates, but the 

differences are again not statistically significant at the 5% level.  

Given the deductibility of mortgage interest payments, we extend our model by adding house price 

changes as a control variable (Wolswijk, 2009).31 We find that the relevant coefficient is zero and none 

of the estimated SR and LR elasticities change. Consumption tax is taken not only from private con-

sumption but also from government consumption and government investment (Bettendorf and van Lim-

bergen, 2013; Koester and Priesmeier, 2012; Mourre and Princen, 2015). We include these variables as 

controls (see bottom part of Table A5), but they do not affect our results.32  

For employee social security contributions, we use total compensation as a tax base, which comprises 

gross wages as well as employers’ contributions to social security. One can argue, however, that em-

ployers’ and employees’ shares are derived from gross wages. In other words, although employers of-

ficially pay a share, this is really a wage component. Consequently, as a robustness check, we use gross 

wages as the base for social security contributions. The middle section of Table A5 provides the alter-

native estimation results for LR and SR social security contribution elasticities and shows that our re-

sults are robust to this change.  

7 Conclusion 

Investigating the United States, Germany, and the United Kingdom over the period 1980−2018, we 

present estimates of LR and SR elasticities of tax revenues with respect to their bases and of bases with 

respect to GDP. The following tax categories are considered: total taxes, personal income tax, social 

security contributions, consumption tax, and corporate income taxes. We employ a new quarterly data-

base of discretionary tax measures for three major economies. In addition, we examine the speed of 

adjustment of tax revenue towards equilibrium using an error correction model. Differentiating between 

three phases of the business cycle—recessions, normal times, and booms—allows us to study potential 

asymmetries in elasticities.  

Our conclusions are as follows. (i) In Germany and the UK, long-term tax-to-base elasticities are gen-

erally higher than short-term elasticities, whereas results for the US are mixed. (ii) Short-term elastici-

ties for base-to-output elasticities tend to be smaller than unity, whereas long-term elasticities are close 

to unity. (iii) German and UK tax-to-output elasticities in the short term are lower than long-term elas-

                                                            
31 Mortgage interest relief was abolished in 2000 in the UK and in 2006 in Germany. However, since it was available for more than 50% of our sample, we 
conduct this exercise in the two countries, too. 
32 Note that the elasticities obtained from this alternative specification are not directly comparable to our benchmark results. As emphasised in Bettendorf and 
van Limbergen (2013), considering an equal change in all demand components, the total elasticity in the LR, for instance, for the UK, will be calculated as 0.65 
+ 0.20 = 0.85, which is very close to the LR elasticity (0.84) of our benchmark model. 
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ticities, with mixed results for the US. (iv) For tax-to-base elasticities, we find business cycle asymme-

tries across countries, but not within countries. (v) For base-to-output elasticities, our results suggest 

few asymmetries across countries, but more asymmetries across tax types. (vi) Typically, the above 

conclusions do not hold for corporate income tax. 

The elasticities obtained in this study can be utilised in government revenue forecasts and computing 

cyclically adjusted budget balances. Our findings suggest how tax elasticities change over the course of 

the business cycle. Moreover, the sizeable differences between the estimated SR and LR base-to-output 

elasticities have potentially important implications for the trade-off between growth and variability of 

tax bases. In this regard, we find that long-run revenue growth does not necessarily come at the cost of 

high volatility. Finally, the estimated elasticities can be useful as an input when studying the dynamic 

impact of fiscal policy instruments on macroeconomic indicators, for instance, in the context of struc-

tural vector autoregressions or dynamic stochastic general equilibrium models.
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State-Dependent Effects of Tax Changes in  
Germany and the United Kingdom 

 

Abstract 

We study state-dependent effects of narratively identified tax shocks in Germany and the 

UK over the period 1974Q1–2018Q4 using local projections. In addition, we distinguish 

between aggregated and disaggregated tax types (direct and indirect taxes) as well as look 

for possible asymmetries between tax hikes and tax cuts. We find a number of differences 

across the business cycle, and between sample countries, tax types, and direction of tax 

changes. For instance, aggregated tax cuts initially have a larger effect during times of non-

recession in Germany, whereas we find no state-dependent effects for the UK. When dis-

aggregating tax types, German indirect tax cuts only appear expansionary during down-

turns, whereas the effect is positive throughout the business cycle in the UK. Furthermore, 

we find different reactions when considering tax cuts and hikes individually: tax hikes can 

be expansionary in Germany (UK) when implemented during non-recessionary (recession-

ary) periods whereas they are contractionary during recessions (non-recessions). When 

considering tax cuts, German GDP rises only when cuts are enacted in times of non-reces-

sion, whereas in the UK, the reactions is positive in either case and mostly symmetric. All 

these findings are robust to various changes in the econometric setup.  

 
Keywords: Fiscal policy, tax policy, legislated tax changes, state dependence, direct taxes, 

indirect taxes, asymmetric effects, Germany, United Kingdom, local projec-

tions, narrative approach 
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1 Introduction 

Since the Great Recession, there has been renewed interest in fiscal policy by both policymakers and 

academics, which has led to a reassessment of its effectiveness. For example, the IMF revised upwards 

its fiscal policy multiplier estimates from near 0.5 in advanced economies during the three decades 

leading up to 2009 to a range from 0.9 to 1.7 (IMF, 2012). However, most evidence on the effect of tax 

shocks is derived from linear models, which do not consider state-dependent responses (see, e.g., 

Blanchard & Perotti, 2002; Romer & Romer, 2010; Cloyne, 2013; Hayo & Uhl, 2014).  

The focus of the present study is on state-dependent tax multipliers at different levels of aggregation 

in Germany and the UK using narratively identified shocks. We make three novel contributions to the 

literature. For Germany, we provide (i) the first results for symmetric narratively disaggregated tax 

shocks. For Germany and the UK, we estimate state-dependent effects of (ii) disaggregated tax shocks 

(direct and indirect taxes) and (iii) asymmetric tax shocks.  

There are few studies analysing whether and, if so, how fiscal multipliers are affected by different 

states of the business cycle. Auerbach and Gorodnichenko (2012) extend Blanchard and Perotti's (2002) 

identification strategy to the nonlinear case in a regime-switching structural vector autoregression 

(SVAR). In this setup, strong state-dependent effects of tax policy emerge, as a tax hike has a positive 

(negative) effect in recessions (expansions). However, the authors argue that an SVAR framework is 

not ideal for identifying the macroeconomic effects of tax changes. 

Employing a DSGE model, Sims and Wolff (2018) show that tax cuts have a rather low expansion-

ary effect when output is low. However, their ‘welfare multiplier’ suggests that tax cuts are normatively 

most desirable during recessionary periods, as they ease distortions and affect consumption when mar-

ginal utility is highest. 

Focusing on state-dependent tax multipliers and using the narratively identified exogenous US tax 

shocks by Romer and Romer (2009), as well as estimating local projections (LP, Jordà, 2005), Eskandri 

(2015) finds tax hikes to have large negative effects on aggregate income during periods of low unem-

ployment and positive but small effects in times of high unemployment. Ziegenbein (2019) further dis-

aggregates the US tax shocks and uses the narratively identified tax shocks as proxies in an instrument 

variable local projections (IV-LP) framework (Mertens & Ravn, 2013). For both personal income and 

business tax, he estimates tax cuts to have a large income effect during periods of low unemployment 

and no significant effect in phases of economic slack. 

Demirel (2020) also employs narratively exogenous US tax shocks in an LP and IV-LP framework. 

Using a transition function of the unemployment gap rate and an unemployment rate threshold of 6.5% 

taken from Owyang et al. (2013) and Ramey and Zubairy (2018), he reports a large positive effect of 

tax cuts during times of no economic slack, whereas the effect is smaller, but still positive, when unem-

ployment is high. He argues that the adjustment works through the labour market. Recession-induced 

credit constraints prevent workers from responding to the tax cuts by strongly changing their labour 
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supply. In addition, tax cuts do not much affect labour demand, as the high rate of unemployment de-

creases firms’ search costs. 

Baum and Koester (2011) estimate state-dependent expenditure multipliers for Germany for the 

period 1976Q1–2009Q4. Using an output gap to indicate the state of the business cycle, they extend 

Blanchard and Perotti's (2002) identification strategy to the nonlinear case in a threshold SVAR. They 

find the government spending multiplier to be larger (smaller) when the output gap is negative (positive). 

This is interpreted as supporting the view that crowding out is an issue only near maximum capacity 

utilisation. Revenue shocks, on the other hand, have a more limited effect, but one that is relatively 

larger when the output gap is positive. The authors conclude that stimulation works better through rev-

enue cuts (expenditure increases) when output gap is positive (negative). 

Baum et al. (2012) apply a threshold VAR based on the sign of the output gap to six of the G7 

countries (excluding Italy) and find German tax multipliers to be slightly larger in periods when the 

output gap is positive, arguing that firms and consumers act less like Ricardians when market sentiment 

is positive. In contrast, UK tax multipliers are reported to be insignificant. 

Colombo (2020) employs the exogenous tax shocks identified by Cloyne (2012), the smooth tran-

sition parameter approach proposed in Auerbach and Gorodnichenko (2012, 2013a, 2013b, 2017), and 

LP estimation. In contrast to the US studies, she finds tax cuts to be more effective during times of 

contractions, with the key driver being private consumption. Overall, during recessions, consumption, 

investment, exports, and imports increase after a tax cut, whereas they barely react in expansionary 

phases. She explains this finding by a larger share of liquidity constrained consumers during down-

swings who use the additional disposable income for consumption. During expansions, a negative reac-

tion of government spending appears to counteract the positive effect of a tax cut. 

Bonam and Konietschke (2020) employ a panel of nine countries and narratively identified tax 

shocks, including Germany and the UK. They estimate state-dependent multipliers via LP, as we do, but 

rely on a smooth transition parameter to define the state of the business cycle. The authors report a 

significant influence of tax changes on GDP only during expansions, whereas the effect of taxes is in-

significant during recessions. Moreover, they find tax hikes to be the driving force behind the results, as 

tax cuts turn out to be insignificant over the whole business cycle. An important assumption in such a 

panel data analysis is that the reactions are homogenous across countries, which the authors do not test. 

Our research using time-series data on individual countries raises severe doubts about the appro-

priateness of the panel homogeneity assumption. We find German tax cuts to initially have a larger 

effect during times of non-recession, whereas for the UK, we discover no state-dependent effects over 

the business cycle. When disaggregating tax types, we observe that the impulse response functions (IRF) 

for direct tax cuts look similar to those of aggregated tax shocks. Indirect tax cuts only appear expan-

sionary during downturns in Germany, whereas, in the UK, their effect is positive over the full business 

cycle. Furthermore, we find different reactions when considering tax cuts and hikes individually: tax 

hikes can be expansionary in Germany (UK) when implemented during expansionary (recessionary) 
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periods, whereas they are contractionary during recessions (expansions). When considering tax cuts, 

German GDP rises only when cuts are enacted in times of non-recession, whereas in the UK, the reac-

tions is positive in either case and mostly symmetric. Thus, the effect of tax changes appear to be heter-

ogeneous across countries.  

In Section 2 of the paper, we discuss our database and in Section 3 our econometric approach. 

Section 4 contains the estimated unconditional tax multipliers and Section 5 conditions them on the 

states of the business cycle. In Section 6, we check the robustness of our results. Section 7 concludes.  

 

2 Data 

Macroeconomic Data 

For both countries, our analysis is based on quarterly data from 1974Q1–2018Q4. German macroeco-

nomic data are from the German Federal Statistical Office (Destatis). We use West German growth rates 

until 1991, that is, for the pre-unification period. Tax revenues are from the Bundesbank and Datastream. 

UK data were obtained from the Office for National Statistics (ONS). We downloaded the 10-year gov-

ernment bond interest rate from the Federal Reserve Economic Database (FRED) provided by the St. 

Louis Fed. All data are seasonally adjusted. When appropriate, variables are divided by working-age 

population 16 years and older and deflated by the respective GDP deflator with base year 2015. We 

commence our analysis in 1974Q1 to make our results comparable to those of Hayo and Uhl (2014) and 

Nguyen et al. (2017) and because Perotti (2004) finds a structural break in the German series around 

this time.  

 

Tax Data 

Our narrative tax data are taken from Hayo and Mierzwa (2021a), who extend the dataset collected by 

Cloyne (2012) for the UK and from Hayo and Uhl (2014) for Germany. However, here we also consider 

temporary tax changes. In line with Romer and Romer’s (2010) narrative approach, we concentrate on 

tax changes that are not motivated by the business cycle. For the UK, we follow Nguyen et al. (2017) 

and exclude the anticipated measures in 1979Q3 and 1988Q2. The authors argue that keeping these 

observations violates the assumption of exogeneity as those shocks can be predicted by lagged values 

of macroeconomic variables.  

We provide the outcome of the corresponding Granger-causality tests in Table A2 of the Appendix. 

Column I contains the results for the original series, whereas Column II excludes German tax changes 

that were implemented more than 90 days after they were signed into law and UK tax changes that were 

implemented more than 90 days after they were announced as well as the two anticipated UK tax 

measures mentioned above. We find no anticipation problem in the case of German tax changes, as the 

exogenous tax shocks cannot be predicted by lags of the control variables. Using only changes imple-

mented within one quarter does not improve the exogeneity assumption but leaves us with about 50% 
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fewer observations. Hence, we keep the original series of German tax shocks. For the UK, we find 

results similar to those of Nguyen et al. (2017): removing the changes implemented more than 90 days 

after announcement in addition to the two critical outliers ensures that the tax shocks cannot be predicted 

by past values of the control variables. 

Table A1 in the Appendix provides summary statistics of the tax shock series. It becomes apparent 

that the series are fairly similar across the two economies. For all aggregates, we have a comparable 

number of observations, but German tax shocks have higher means and standard deviations in almost 

all cases. Over time, in both economies, we record mainly indirect tax increases and direct tax decreases, 

reflecting a shift of the tax burden from income to consumption. We observe more indirect tax hikes in 

the UK during the 1980s and 1990s, whereas they are more equally spread across time in Germany. In 

the US, direct taxes are mostly adjusted via changes to the main rates and depreciation (see Hussain and 

Liu, 2018), whereas in Germany and the UK, many different measures were implemented. The similar-

ities in the tax changes in combination with different legislative procedures make the comparison of 

these two G5 countries particularly interesting. 

 

3 Method 

We estimate tax multipliers using LPs (Jordà, 2005), as they are simpler and more robust to model 

misspecification than VAR. As argued by Ramey and Zubairy (2018), the results derived from structural 

VARs (SVAR) are sensitive to the fixed ex-post conversion factor, that is, the sample average of Y/T, 

which is usually used to translate the responses into multipliers. Moreover, the authors argue that trans-

lating SVARs to the nonlinear case is far from straightforward. As laid out by Ramey and Zubairy 

(2018), the LPs are similar to a direct forecast of GDP at time t+h if the shock = 1 at time t is compared 

to the scenario shock = 0. Transitions between states not induced by the shock are captured by the state-

dependent controls and intercept. 

In the unconditional symmetric case, our model takes the form: 

 𝑧 𝛼 𝛽 𝐿 Δ𝜏 𝜓 𝐿 𝑋 𝜙𝐷 𝜖     (1) 

 𝑧 , is defined as the cumulated h-step ahead growth rate of the dependent variable, i.e., 𝑧
 in the case of GDP, which is approximately equal to ln 𝑌 ln 𝑌 . To keep the model 

parsimonious, the vector 𝑋 contains lags of the dependent variable, government spending, and tax rev-

enues, all in logs of real per capita local currency values, as in Blanchard and Perotti (2002) and 

Colombo (2020). 𝐷 contains a linear trend and, in the case of Germany, a step dummy for unification, 

taking the value 1 from 1991Q1 onward. 𝜓 and 𝛽  are lag polynomials of order 4. 

The LP method directly estimates a set of single regressions at each time horizon 𝑡 0, 1, 2, … , 𝐻, 

projecting the value of the dependent variable h-steps ahead, based on the information set at time t. 
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Hence, the coefficient 𝛽  gives the response of the dependent variable at time t+h to a tax shock at time 

t. In contrast, a standard VAR estimates the parameters for horizon 0 and iterates them forward to con-

struct the IRF (see Ramey & Zubairy, 2018). A drawback of the LP approach is that, by construction, 

the error terms are serially correlated and potentially correlated with 𝑋  and Δ𝜏. To partially account 

for this, we employ heteroscedasticity and autocorrelation consistent standard errors as proposed by 

Newey and West (1987), where the number of lags is selected automatically (Newey & West, 1994). 

IRFs are presented with 90% confidence bands. 

The state-dependent model takes the form: 𝑧 𝐼 𝛼 , 𝜓 , 𝐿 𝑋 , 𝛽 , Δτ ,  1 𝐼 𝛼 𝜓 , 𝐿 𝑋 , 𝛽 , Δ𝜏 , 𝜙𝐷 𝜀  (2) 

 

with subscripts R and NR indicating recessions and non-recessions. 

 

The state indicator is defined as 𝐼  1, 𝑖𝑛 𝑟𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛   0, 𝑖𝑛 𝑛𝑜𝑛 recessions  
 

As is standard in the literature, I is lagged by one quarter to account for delayed adjustments in employ-

ment and government revenues.33 As before, the dependent variable is expressed as a cumulative log 

growth rate and vector X contains the controls. 𝜙𝐷 indicates a linear trend. 𝜓 and 𝛽  are lag polynomials 

of order 4, with subscript 𝑠 𝑁𝑅, 𝑅 . 

Choosing an appropriate business cycle indicator is not straightforward. Owyang et al. (2013), 

Ramey and Zubairy (2018), and Demirel (2020) use US unemployment as an indicator of economic 

slack and define periods of unemployment rates above 6.5% as the ‘bad’ state. In our sample, setting a 

fixed threshold would leave us with very few observations of the bad state. Colombo (2020) follows 

Auerbach and Gorodnichenko (2012, 2013a, 2013b, 2017) and uses a smooth transition parameter based 

on a two-year moving average of (log-) real GDP.  

Alternatively, we can use the evaluation of the business cycle made by the German Counsel of 

Economic Experts (Sachverständigenrat),34 which follows the methodology of the National Bureau of 

Economic Research (NBER;35 see Sachverständigenrat, 2017, p. 134). However, there is no such com-

mittee for the UK and, hence, we cannot compare our two economies based on a consistent classifica-

tion. Another alternative is to define a technical recession as two succeeding quarters of contracting real 

GDP. However, this usually results in very short periods of contraction, putting the analysis at risk to 

the influence of outliers. 

                                                            
33 Our results are generally insensitive to lagging the state indicator, although there is one exception: for state-dependent effects 
of German tax hikes (left panel of Figure 5) the IRF is positive in either state of the business cycle. It can be shown that this 
outcome is driven by the budget consolidation efforts in 1995Q1, which were implemented on the brink of a recession.  
34 Für eine zukunftsorientierte Wirtschaftspolitik. Jahresgutachten 2017/18, https://ideas.repec.org/b/zbw/svrwjg/201718.html 
35 https://www.nber.org/research/business-cycle-dating 
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Instead, we use the Composite Leading Indicator (CLI) provided by the OECD.36 First, this ensures 

a comparable classification across the two countries. Second, the CLI is constructed to predict turning 

points six to nine months before they occur, thus avoiding the use of ex-post information. The indicator 

is available at a monthly frequency and we code a quarter as recessionary when at least two months of 

the quarter are classified as recessions. Figure 1 shows the distributions of exogenous tax shocks, coded 

as decreases in overall liabilities, i.e. tax cuts, over the business cycle phases. Table A1 in the Appendix 

yields summary statistics of the aggregated and disaggregated tax shocks over the full sample and the 

two business cycle phases. 

 
 
 
 
 
 
 
 
 
 
 
 

 

4 Results 

Unconditional Effects 

Before analysing state-dependent effects, we check our model by reproducing the baseline results of 

Hayo and Uhl (2014), Cloyne (2013), and Nguyen et al. (2021). Figure A1 in the Appendix shows the 

response of GDP after a cut to aggregated tax liabilities equal to 1% of GDP in Germany and the UK. 

Two years after the shock, there is a peak impact on GDP of about 2.3%, which is almost identical to 

Hayo and Uhl's (2014) estimate using a narrative VAR approach and a shorter sample length. The right 

panel of Figure A1 shows the baseline estimates of exogenous tax cuts on GDP for the UK. They re-

semble the ones in Cloyne (2013) and Colombo (2020), but with an even higher peak effect of more 

than 3%. 

Figure A2 shows the response of German GDP after a cut to direct (left panel) and indirect (right 

panel) taxes. We discover that cuts in direct taxes raise GDP after about three quarters, with a peak effect 

of about 2% after five quarters. In contrast, the GDP reaction following cuts in indirect taxes becomes 

significantly positive only after about 2.5 years, but with an even higher peak effect of more than 6%. 

The overall effect displayed in the left panel of Figure A2 reflects the average of the two tax categories, 

                                                            
36 http://www.oecd.org/sdd/leading-indicators/oecdcompositeleadingindicatorsreferenceturningpointsandcompo-
nentseries.htm 

UK 

Figure 1: Aggregated Exogenous Tax Shocks 

Germany 
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with the effect of income tax changes dominating over the first two years and the effect of indirect tax 

cuts dominating thereafter. 

Figure A3 yields the results for the UK. Starting with direct taxes (left panel), we find a positive 

impact effect on GDP of about 2%. This is similar to what Nguyen et al. (2017) report, but, here, the 

effect dies out more quickly. As the right-hand side of Figure 4 demonstrates, the influence of consump-

tion tax cuts is positive too, even raising GDP by about 3.5% after two years. The latter finding is dif-

ferent from that discovered by Nguyen's et al. (2017) SVAR approach, which found consumption taxes 

to have small and insignificant effects. 

State-Dependent Effects of Aggregated Tax Shocks 
We conduct three analyses of state-dependent effects of tax shocks on macroeconomic variables: first, 

aggregated tax cuts, second, disaggregated tax cuts, and, third, asymmetric effects of tax cuts and hikes.  

According to Sims and Wolff's (2018) theoretical predictions and the empirical results of Eskandri 

(2015), Bonam and Konietschke (2020) and Demirel (2021), aggregated tax cuts should have a stronger 

effect during non-recessions and no effect during recessions. However, Colombo (2020) finds the op-

posite outcome for the UK. The left panel of Figure 2 shows the results for aggregated German taxes 

conditional on the state of the business cycle. Employing the OCED classification, the dashed line and 

lighter-shaded confidence bands represent the response during recessions and the solid line and darker-

shaded confidence bands represent the reaction during non-recessions. The particularly dark areas re-

flect overlapping confidence bands, indicating insignificant differences between the two series. In peri-

ods of non-recession, the positive effect of tax cuts is larger than in the baseline model, causing an 

increase in GDP of more than 3% after two years. Overall, the response during non-recessionary periods 

is in line with the theoretical and empirical findings mentioned above. 
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In recessions, GDP initially drops by about 1.5%, but quickly recovers, and steadily rises until, after six 

quarters, it reaches its peak of about 1.5% above the baseline. On impact and in the first period, there is 

a significantly larger effect of tax cuts during non-recessions compared to during recessions, whereas 

there are no significant differences in the rest of the observation window. The initial drop in German 

GDP could be explained by firms engaging in a ‘wait-and-see’ strategy, as government intervention in 

times of high uncertainty might fuel pessimistic views (Alloza, 2017). However, Berg (2019) does not 

find such a relationship for Germany and, in our estimation, the effect is only short lived. 

The state-dependent aggregated tax multipliers for UK GDP are presented in the right panel of 

Figure 2. As the confidence bands completely overlap throughout the forecast period, we cannot rule 

out that there is a symmetric response across the two states, which differs from Colombo's (2020) con-

clusion. In either case, the effect is positive and large. When implemented during non-recessionary 

times, GDP rises up to 8% after three years and stays significantly positive over the full forecast horizon. 

The peak effect during recessions occurs earlier but only reaches about 6% two years after the shock, 

becoming insignificant after three years.  

Why do the GDP reactions differ across the two economies? To better understand the dynamics, 

we replace 𝑧 and GDP in the vector of controls in (2) with private consumption, investment, and 

employment. As in Owyang et al. (2013) and Colombo (2020), we scale the components of GDP by  

lagged real GDP, i.e. 𝑧 ln 𝑍 ln 𝑍 ∗ , such that shocks and responses are ex-

pressed in per cent of GDP. Employment enters in growth rates. Results are given in Figure A4 in the 

Appendix. German consumption (investment) follows the path of GDP during non-recessions (reces-

sions), whereas German employment (lower panel) does not react to changes in legislated taxes. Overall, 

UK consumption and investment are boosted during non-recessionary times, whereas they tend to drop 

slightly during recessions, as already found for government spending in the US by Berger and Vavra 

UK 

Figure 2: State-Dependent Effects of Aggregated Exogenous Tax Shocks 

Germany 

Notes: The shaded area represents 90% confidence bands.  
The lighter (darker) shaded area indicates recession (non-recession) periods. 
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(2014). The effect on employment is similarly positive in either state, but longer lasting during reces-

sions. Hence, consumption, investment and employment appear to drive up GDP during non-recessions, 

whereas employment growth seems to be responsible for a positive GDP reaction during recessions. 

 

State-Dependencies of Disaggregated Tax Shocks 
To analyse state dependencies of disaggregated tax shocks in the two economies, we augment Model 

(2) by disaggregating the tax shocks into direct taxes on income (personal income, capital gains, corpo-

rate income, and other taxes borne by private entities) and indirect taxes (on consumption, duties, and 

other indirect taxes).37 When analysing one specific tax category, we control for the contemporaneous 

and lagged influence of the other. This is important, as individual measures are usually implemented 

contemporaneously as part of a larger tax package. Figure 3 displays the state-dependent reactions of 

German GDP to cuts in direct (left) and indirect taxes (right). We find that cuts in direct taxes have a 

positive effect on GDP only when enacted during non-recessionary times. German GDP jumps by about 

1% in the quarter of implementation, continues rising until it reaches a peak of more than 4% after six 

quarters, and then slowly returns to the baseline. In recessions, the impact effect is negative, though, 

which supports findings by Alloza (2017): when growth is low, a tax cut could be interpreted as a signal 

that times are even more dire than believed. Consequently, GDP drops by more than 1.5% in the quarter 

of implementation and then becomes insignificantly different from zero. Indirect tax cuts, on the other 

hand, cause asymmetric behaviour: during recessions, four years after the shock, GDP increases up to 

10%, whereas it tends to fall during other times.38 These outcomes suggest that German fiscal policy-

makers should take into account both the type of tax change and the state of the business cycle, as cuts 

in direct taxes are only expansionary in non-recessionary periods, whereas the opposite is true for indi-

rect tax changes. 

 

 

 

 

 

 

 

 

 

 

                                                            
37 We adopt the broad definition of direct taxation proposed by Hayo and Mierzwa (2021a). However, narrowing the definition 
of the disaggregated tax shocks to wage tax (Lohnsteuer), assessed income tax (Einkommenssteuer), corporate income tax 
(Körperschaftssteuer), and local business tax (Gewerbesteuer) does not noticeably change our results.  
38 Note that this result is not directly applicable to the COVID-19-related temporary VAT cut in Germany that was in effect 
from July to December 2020, as we have both temporary and permanent measures in our sample and, due to degrees of freedom 
issues, an analysis of only temporary measures is not advisable  

Indirect Taxes 

Figure 3: Germany: State-Dependent Effects of Disaggregated Exogenous Tax Shocks 
Direct Taxes 

Notes: The shaded area represents 90% confidence bands.  
The lighter (darker) shaded area indicates recession (non-recession) periods. 
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Figure 4 displays the results for the UK. We find positive effects of cuts in direct taxes (left panel) in 

either state of the business cycle, which is in contrast to the German case. The effect on impact is larger 

during recessions, though, with GDP jumping up by 3.5%, compared to just 0.2% during non-recession-

ary times. After the impact effect, confidence bands quickly begin to overlap and we no longer find 

statistical evidence of a state-dependent tax multiplier. In either case, the peak effects on UK GDP are 

greater than 8%. Indirect tax cuts have an immediate expansionary effect when enacted during reces-

sions. This is similar to what occurs in Germany except that, at 5%, the peak effect is smaller. When 

enacted during non-recessions, the effect of indirect tax cuts reaches 10% after two and a half years. 

Except for the first period, the confidence bands for the IRFs associated with the two business cycle 

states overlap. 

 

 

 

 

 

 

 

 

 

 

 

 

Again, we analyse the responses of consumption, investment and employment to better understand the 

underlying mechanisms (Figure A5). For both economies, we discover that the responses to aggregated 

tax changes are driven by changes in direct taxes. A cut to direct taxes boosts German consumption 

during non-recessionary times, whereas there is no effect in the other state. Initially, investment drops 

during recessions, but the effect quickly becomes insignificant. Employment remains unaffected. Indi-

rect tax cuts have a positive (negative) effect on consumption during recessions (non-recessions). For 

employment, during recessions, there is an upward tendency after an indirect tax cut, but the effect is 

only significant for two quarters after the shock. In the UK, consumption and investment react strongly 

positive to cuts in direct taxes outside of recessions, whereas the effect on employment resembles the 

one of aggregated tax shocks discussed above. UK indirect tax changes leave the two components of 

GDP unaffected when implemented outside of recessions, but, during recessions,  cause them to de-

crease after two to three years. Quite the reverse is found for employment, which rises during recessions 

and falls (at least initially) during non-recessions. 

 

Indirect Taxes 

Figure 4: UK: State-Dependent Effects of Disaggregated Exogenous Tax Shocks 
Direct Taxes 

Notes: The shaded area represents 90% confidence bands.  
The lighter (darker) shaded area indicates recession (non-recession) periods. 
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State Dependencies of Asymmetric Tax Shocks 
Next, we separate the aggregated tax shocks into increases and decreases (see Eskandri 2015; Jones et 

al. 2015; Hussain & Malik, 2016). The left-hand side of Figures 5 and 6 contains the results for tax 

hikes, the right-hand side for tax cuts and, as before, dark-shaded (light-shaded) areas indicate non-

recessions (recessions). 

The empirical literature is ambiguous with respect to the signs of the multipliers. For the US, Jones 

et al. (2015) report the standard result of increasing GDP after tax cuts, but no negative GDP effects of 

tax hikes, whereas for the UK, it seems that tax hikes exert a larger effect, in absolute terms, than do tax 

cuts. However, the authors do not take state dependency into consideration. For the US, Eskandri (2015) 

finds tax cuts to have a larger positive impact in times of low unemployment, whereas the effect of tax 

hikes does not differ across states and is mostly insignificant anyway. Ardagna (2004) argues that fiscal 

contractions could have expansionary effects through expectations, as agents might interpret a current 

increase in taxes as reducing the need for future tax hikes and vice versa. Hence, although counterintu-

itive, tax cuts could be contractionary, whereas tax hikes could be expansionary.39 

Analysing the reactions of German GDP over the business cycle, we find a fairly consistent pattern 

(see Figure 5): tax cuts (hikes) are expansionary (contractionary) in non-recessions (recessions) and 

mostly ineffective in recessions (non-recessions). On the one hand, a tax cut enacted outside of a reces-

sion raises German GDP on impact and by a maximum of about 8% after two years. On the other hand, 

during recessions, a cut could be contractionary on impact. German tax hikes cause a larger negative 

effect when the economy is in a recession. Given the frequency of consolidation-motivated tax hikes in 

our sample, this could correspond to what Jordà and Taylor (2016) find for fiscal consolidation in a 

panel of OECD countries. Indeed, when we only consider tax hikes motivated by deficit consolidation, 

the negative effect during recessions is even higher, whereas the effect on GDP is mostly insignificant 

outside of recessions. Hence, our results suggest conducting austerity policy only outside of recessions. 

 

 

 

 

 

 

 

 

 

 

                                                            
39 Usually, discussion about fiscal contraction centres around episodes of fiscal consolidation. Two prominent views are that a 
fiscal consolidation is either expansionary (Alesina et al., 2015) or contractionary (Guajardo et al., 2014), possibly affected by 
the state of the business cycle (Jordà & Taylor, 2016). However, our dataset allows encompassing these studies, as we have 
about as many long-run and ideologically motivated tax increases for the UK as we have increases motivated by deficit con-
solidation. For Germany, tax increases due to consolidation efforts are about twice as frequent as those due to other reasons. 

Tax Cuts 

Figure 5: Germany: State-Dependent Effects of Exogenous Tax Cuts & Hikes 

Tax Hikes 

Notes: The shaded area 90% confidence bands.  
The lighter (darker) shaded area indicates recession (non-recession) periods. 
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Figure 6 shows the results for the UK. After tax hikes in non-recession times, we see a substantial drop 

in GDP. Note that Jones et al. (2015) and Hussain and Liu (2018) report large negative effects after tax 

hikes for the UK as well. These authors only estimate an average effect over the business cycle; however, 

the negative effect becomes even more pronounced when discriminating between business cycle phases. 

The stronger negative effect during non-recessions is consistent with Bonam and Konietschke's (2020) 

finding, but the positive effect of tax cuts is not. However, we count only six tax hikes during recessions 

in our sample (see Table A1 in the Appendix). During recessions, UK tax hikes have a positive impact 

on GDP after about two and a half years. A UK tax cut during a recession also causes a positive GDP 

reaction, but it manifests in a relatively larger estimated effect on impact (3.5% compared to 1%). The 

confidence bands overlap quickly, though, and we cannot say with great certainty which effect is larger. 

What we can say is that the effect is positive in either case, raising GDP by more than 5%. Note that this 

effect is even more pronounced when considering only tax changes classified as ‘deficit consolidations’. 

The difference in our results from those derived by Jordà and Taylor (2016) is due to the use of alterna-

tive business cycle indicators. The OECD CLI classifies the post-2010 period as a non-recessionary 

phase, as the economy was catching up, whereas the output gap used by Jordà and Taylor (2016) was 

still negative, that is, indicating a recession. When using an impulse dummy based on the sign of the 

output gap, the effect of tax hikes becomes negative in either state of the cycle and is quantitatively 

larger during recessions, which is in line with Jordà and Taylor's (2016) findings for the UK. 

During non-recessions, we find German tax cuts to cause relatively larger movements in consump-

tion, investment, and employment (Figure A6 in the Appendix). The responses of these variables after 

tax hikes follow the paths of GDP in either state, though insignificantly in the case of employment. In 

the UK, after a tax hike in either state, consumption and investment follow GDP , whereas employment 

remains unaffected. In contrast, tax cuts boost consumption and investment only during non-recessions 

but not during recessions. Employment, however, increases in either state of the business cycle, but, as 

in case of aggregated tax shocks, the effect lasts longer during recessions. Allowing for the effects of 

Tax Cuts 

Figure 6: UK: State-Dependent Effects of Exogenous Tax Cuts & Hikes 
Tax Hikes 

Notes: The shaded area represents 90% confidence bands.  
The lighter (darker) shaded area indicates recession (non-recession) periods. 
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tax changes to vary across the business cycle, leads to results that are similar, but even more pronounced, 

than those reported by Jones et al. (2015) for unanticipated tax hikes and cuts in the UK. 

 

5 Cumulative Multiplier 

The LP method allows easy inclusion of instruments and, as shown by Ramey and Zubairy (2018), the 

IV-LP estimation yields more robust estimates in the presence of measurement error in both the shock 

and the revenue series. Moreover, we can directly test for statistical differences between estimators 

across regimes. This allows us to directly translate the effect into a multiplier, that is, the resulting euro 

(pound sterling) change in GDP after a one euro (pound) change in tax revenues (Mountford & Uhlig, 

2009). Following Ramey and Zubairy (2018) and Demirel (2020), we estimate: 

 𝑧 𝐼 𝛼 , 𝜓 , 𝐿 𝑋 , 𝛽 , Δτ ,   1 𝐼 𝛼 , 𝜓 𝐿 𝑋 , 𝛽 , Δ𝜏 , 𝜙𝐷 𝜀   (3) 

 

where: 𝑧 ∑     and Δτ  ∑    . 

We use the narratively identified tax shocks as instruments for Δτ . As before, 𝑋 is the vector of controls, 

containing lagged log per capita real GDP, tax revenues, and government spending, and, in the disaggre-

gated analysis, the series of tax shocks not under consideration. 𝜓 𝐿  and 𝜓 𝐿  are of order 4.  

The corresponding results are presented in the Appendix, Tables A3–A7. In the case of Germany, 

the previous results hold in general, but instrument relevance can be shown only for the first 1.5 years. 

For the UK, results follow the previous pattern as well, but the instrument does not appear to be relevant, 

thus urging caution in interpreting the results.  

 

6 Robustness 

To rule out that our results are driven by the choice of a specific business cycle indicator, we consider 

different classifications. First, to account for demographic effects, as in Owyang et al. (2013), as well 

as a multitude of other possible drivers of deterministic non-stationarity, we employ quadratic and cubic 

trends (see Figures A7–A9). Next, as in Auerbach and Gorodnichenko (2012, 2013a), we employ a 

smooth transition parameter based on a symmetric moving average of GDP. The results are given in 

Figures A10–A12. Third, we use a different binary indicator provided by the Economic Cycle Research 

Institute (ECRI), the results of which are displayed in Figures A13–A15. 

Moreover, we experiment with varying lag lengths of the series of tax shock and explanatory vari-

ables. The results are presented in Figures A16–A18 for varying lags of the tax shock series and in 

Figures A19–A21 for varying lags of the controls. 
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In addition, we estimate a threshold VAR (TVAR), the results of which are given in Figures A22–

A24. The confidence bounds are now wider and the adjustment dynamics less pronounced, thus sup-

porting our choice of estimating LPs rather than VARs. 

To control for the influence of monetary policy on the real economy, we re-estimate the model. As 

a monetary policy indicator, we include the 3-month German interbank rate and, due to data availability, 

the 3-month UK Treasury rate. For the period from 2009Q1 onward, we instead use the respective 

shadow rates (Wu & Xia, 2015, 2017, 2020).40 As an additional control variable, we add log CPI. As 

before, the additional controls enter with four lags (Figures A25–A27). 

Next, we exclude temporary tax shocks and re-estimate the model using only permanent tax shocks 

(see Cloyne, 2013). The results are shown in Figures A28–A30. 

Throughout the analysis, last 16 observations are excluded from our sample size, a practice that 

stems from the use of leads in the LP approach (see Ramey & Zubairy, 2018). In Figures A31–A33, we 

allow the sample size to vary, which means we can utilise all observations. 

Based on our robustness checks, we conclude that our results are generally robust to a wide variety 

of different specifications.  

 

7 Conclusion 

We study state-dependent effects of narratively identified tax shocks in Germany and the UK estimated 

via local projections (Jordà, 2005) over the period 1974Q1–2018Q4. Recessions are identified with an 

ex-ante dummy provided by the OECD. When only considering aggregated tax shocks and symmetric 

shocks, we find German tax cuts to have a larger effect on impact during times of non-recession, but the 

error bands quickly overlap. For the UK, we discover no state-dependent effects of tax cuts. 

When disaggregating the tax shocks into direct and indirect taxes, we find the point estimates for 

German GDP after direct tax shocks to be higher in non-recessions. However, in both countries, the 

respective tax effects are not statistically different from each other. In Germany, indirect tax cuts seem 

to be expansionary only in non-recessions, whereas we observe positive effects in the UK regardless of 

the business cycle phase. 

When separating tax hikes from tax cuts, GDP behaves differently in the two economies: in Ger-

many, GDP rises up to 7% when cuts are enacted in non-recessions, but remains mostly unaffected 

during recessions. In the UK, we find peak effects of around the same size across both business cycle 

states. German GDP contracts after tax hikes only during a recession, whereas during non-recessions, 

we find an upward tendency of German GDP. In contrast, UK GDP drops sharply about two years after 

a tax hike in non-recession times, whereas we find an expansionary effect after about three years when 

the hike is enacted during recessions. 

                                                            
40 Shadow rates can be downloaded from https://sites.google.com/view/jingcynthiawu/shadow-rates. 
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Our results are generally robust to various definitions of recessions, instrumenting the tax changes, 

and varying lag lengths of the series of tax shock and explanatory variables, as well as to varying the 

length of the sample size. 

To summarise, we provide evidence that asymmetries matter in a statistically significant and eco-

nomically relevant way for our two countries across three dimension. First, there are differences in the 

effects of tax changes over the course of the business cycle. Second, we discover different responses 

depending on the type of tax, direct or indirect, and the sign of the tax change, hikes or cuts. Third, there 

are notable cross-country differences. Our results suggest that the impact of tax changes appears to be 

even more complex than previously thought. 
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Abstract 

I study the spill-over effects of legislated discretionary tax changes in the United States, 

Germany, and the United Kingdom to 11 Eurozone countries for the period 1980Q1–

2018Q4 employing Local Projections (Jordà, 2005). In general, I find spillovers from US 

tax legislation to have the smallest effects on Eurozone countries’ real GDP and UK tax 

changes to exert the largest effect. There is substantial heterogeneity in both the sign and 

size of spillovers after US and German aggregated tax cuts, whereas UK tax cuts generally 

have beneficial effects. When I focus the analysis on the state-dependent case, I do not find 

clear evidence of larger spillovers when the recipient country is in a recession. The sign 

and size of the spillovers instead depend on the origin and sign of the tax change, as well 

as the recipient country, rather than on the overall state of the business cycle. Moreover, 

German tax cuts can be contractionary when recipient countries are in a recession, as the 

short-term interest rate rises. US tax cuts, on the other hand, stimulate the exports of most 

countries regardless of the state of the business cycle. 

 

 
Keywords: Fiscal policy, tax policy, legislated tax changes, state dependence, Eurozone, 

fiscal spillovers, asymmetric effects, United States, Germany, United Kingdom, 

local projections, narrative approach 
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1 Introduction 

Due to a lack of common fiscal policy in the Economic and Monetary Union (EMU), member states 

need to coordinate their fiscal actions to achieve a union-wide collective response to economic chal-

lenges. In light of the current pandemic and the European Union’s attempts to set up a common and 

coordinated fiscal programme, it is worth studying the spill-over effects of national fiscal policy. This 

paper provides new empirical evidence on how foreign fiscal shocks affect Eurozone economies. Alt-

hough there is a growing body of work on domestic fiscal multipliers, evidence about spill-over effects 

is scarce and inconclusive regarding sign and size. I am the first to provide a comparison of country-

specific spill-over effects from exogenous tax shocks originating in the United States, Germany, and the 

United Kingdom and to consider asymmetric tax shocks as well as state-dependent reactions. 

Using deviations from professional forecasts and Local Projections (LPs) (Jordà, 2005), Auerbach 

and Gorodnichenko (2013b) find significant positive spill-over effects from government spending in a 

panel of eight countries (the G7 plus Australia) for the period 1984–2007. Moreover, the magnitude of 

the effects depends on the state of the economy, with effects being larger when the recipient or the 

source country, or both, are in a recession. In this setup, government spending shocks mainly manifest 

through stimulated exports in the recipient country, as demand increases after a government spending 

hike in a foreign country. 

However, this is not likely the only transmission channel. Nicar (2015) estimates the spill-over 

effects of US spending and revenue shocks identified via sign restrictions (Mountford & Uhlig, 2009) 

in Canada, the United Kingdom, and Japan in a VAR setup. He finds negative effects of US tax hikes 

on foreign GDP, which in absolute terms are smaller than spillovers from government spending shocks 

and mostly insignificant. Moreover, he identifies goods and factor prices, asset pricing, and capital flows 

as other transmission channels in addition to demand for exports. Hebous and Zimmermann (2013) 

identify the exchange rate and short-term interest rates as other influential mechanisms. They study the 

spill-over effects of a 1% shock to the cyclically adjusted budget balance across the Euro 12 countries 

in a global VAR (GVAR) using quarterly data from 1979–2009. The impact of an area-wide fiscal shock 

on a member country’s output tends to be positive and larger than that of a domestic shock. Moreover, 

the results indicate heterogeneity across Euro area members. Dabla-Norris et al. (2017) estimate a quar-

terly panel VAR for 10 Euro area countries over the period 1999–2016. They find that spillovers from 

government spending shocks are larger for countries with closer trade and financial links. In this setup, 

the current account appears to be the main channel of transmission. 

Empirical evidence on the spill-over effects of tax changes is even rarer. Eller et al. (2017) estimate 

the effect of expansionary fiscal policy in Germany on 11 Eurozone countries and 18 extra-Euro coun-

tries in a Bayesian GVAR with sign restrictions and find positive spillovers from both government 

spending and net taxes. The effects are similar in size—less than 0.1%—but short-lived in the latter 

case. Moreover, the authors argue that there is considerable heterogeneity across recipient countries. 
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Some work has considered narratively identified tax shocks. Feyrer and Shambaugh (2012) use the 

exogenous tax changes identified by Romer and Romer (2009) and find that the changes spill over to 

investment in other countries over the period 1973–2005. An increase in US savings due to a tax hike is 

transmitted to the rest of the world via higher world savings and, as a result, lower interest rates, which 

then trigger higher investment. Goujard (2017) employs the narratively identified fiscal consolidation 

attempts constructed by Devries et al. (2011) to study the spill-over effects in OECD countries from 

1978–2011 via LPs. He finds large spill-over effects on output, effects that are even larger between 

countries belonging to currency unions. Over the medium term, spillovers from spending cuts and tax 

hikes are similar in size. Employing LPs, Blagrave et al. (2017) study spill-over effects to a panel of 55 

OECD countries from government spending and taxes originating in France, Germany, Japan, the United 

Kingdom, and the USA, taking asymmetric effects across the business cycle into account. Fiscal shocks 

are identified as in Blanchard and Perotti (2002) but the authors use Romer and Romer’s (2010) tax 

shocks as a robustness check. Spillovers are computed by estimating the average of the fiscal shocks, 

weighted by trade exposure of the recipient country. The authors find larger spillovers from government 

spending, whereas tax shocks are significant only during the first year, reducing GDP on average by 

about 0.05%. Moreover, spillovers are larger when either the recipient or source countries are in a re-

cession. Focusing on the effects on the Irish economy only, in an LP framework, Clancy (2019) employs 

shocks to US corporation taxes as identified by Mertens and Ravn (2013). He finds a cut in US corpo-

ration taxes to increase Irish GDP and investment. Metelli and Natoli (2019), using both corporate and 

personal income taxes as identified by Mertens and Ravn (2013), estimate a GVAR for 25 economies 

for the period 1979Q2–2006Q4. In most cases, spillovers are positive and significant, albeit small. The 

authors explain that transmission occurs via a boost of exports in recipient economies stimulated by 

stronger US demand and real exchange rate depreciation vis-à-vis the US dollar. Long-term interest 

rates also play a role in the transmission of the spillovers. 

Employing Local Projections, I study the spill-over effects to 11 Eurozone countries of legislated 

discretionary tax changes in the United States, Germany, and the United Kingdom for the period 

1980Q1–2018Q4. I find (i) rather small (large) spill-over effects from US and German (UK) tax legis-

lation to Eurozone countries. When not allowing for state-dependent effects, (ii) UK aggregated tax cuts 

exert only positive spillovers, whereas the effects of US and German aggregated tax cuts depend on the 

recipient country. Allowing for state-dependent effects, spillovers from (iii) UK aggregated tax cuts are 

generally expansionary regardless of the state of the business cycle, whereas (iv) US (German) tax cuts 

cause positive spillovers mainly during recessionary (non-recessionary) times. When allowing for asym-

metric reactions to tax hikes and cuts across the business cycle, I find that (v) German tax cuts can be 

contractionary during recessions, whereas hikes can be expansionary, depending on the effect on the 

short-term interest rate and real exchange rate. In contrast, (vi) UK tax hikes (cuts) are mostly contrac-

tionary (expansionary), regardless of the state of the business cycle and (vii) the effects of US tax cuts 

are more often expansionary during recessions. 
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The rest of this paper is structured as follows. Section 2 lays out the data and method used. Section 

3 presents the results. Possible transmission mechanisms are studied in Section 4. Section 5 contains 

robustness checks. Section 6 concludes. 
 

2 Data and Method 

I collected quarterly data on macroeconomic and financial variables for 11 EMU countries—Austria, 

Belgium, Finland, France, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, and Spain—from 

1980Q1 to 2018Q4.41 The data were retrieved from OECD Economic Outlook No. 106 and are expressed 

in nominal local currency and are seasonally adjusted. If necessary, data were deflated using the GDP 

deflator with base year 2010. Hence, all macro variables are expressed in seasonally adjusted real 2010 

local currency. The narratively identified tax shocks come from Hayo and Mierzwa (2021a), who extend 

the series of Romer and Romer (2009), Cloyne (2012), and Uhl (2013) to the end of 2017. The last 

exogenous tax shocks in our narrative account were implemented in 2018Q2. In contrast to Hayo and 

Mierzwa (2021a), I consider only tax shocks exogenous to the current state of the business cycle and 

also consider temporary measures. As is standard in the literature, tax shocks are shifted to the next 

quarter when they are implemented in the second half of a quarter. 

 

Baseline Estimation 
I employ country-specific Local Projections (Jordà, 2005) for 12 steps ahead. In the unconditional case, 

the model takes the form: 
 𝑧 , 𝛼 𝛽 𝐿 Δ𝜏 𝜓 𝐿 𝑋 𝜙𝐷 𝜀      (1) 

 

The dependent variable, 𝑧 , is defined as the cumulated h-step-ahead growth rate of the recipient 

country’s real GDP, i.e., 𝑧 , which is approximately equal to ln 𝑌 ln 𝑌 . In the 

context of domestic fiscal multipliers, the series used by Romer and Romer, (2010) Cloyne (2013), and 

Hayo and Uhl (2014) are expressed in per cent of nominal GDP. However, to account for differences in 

the size of the economies and make our results comparable to the literature on domestic fiscal multipli-

ers, I convert the shocks into per cent of the recipient country’s GDP. Hence, in the baseline estimation, Δ𝜏  is defined as an implemented cut in overall tax liabilities42 equal to 1% of the recipient country’s 

GDP. B(L) is a lag polynomial containing contemporaneous values of tax shocks and up to four lags. 

The IRF are a sequence of estimated parameters 𝛽  and their standard errors. 𝑋 is a vector of controls, 

containing lagged real GDP and government spending, and—motivated by Hebous and Zimmermann 

(2013)—the real effective exchange rate and short-term interest rate. The latter enters in levels whereas 

                                                            
41 The GDP series for Ireland and Greece start in 1990Q1 and 1995Q1, respectively.  
42 Comprising all direct and indirect tax changes. 
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the other three controls enter as logs. To preserve degrees of freedom, 𝜓 𝐿  is of order one.43 𝐷 contains 

a linear time trend. By construction, 𝜀  is serially correlated and potentially correlated with 𝑋  and, 

hence, I estimate Equation (1) and all following models with heteroscedasticity and autocorrelation ro-

bust standard errors (Newey & West, 1987) and allow the number of lags to be selected automatically 

(Newey & West, 1994). 

In the next steps, I translate Equation (1) into the state-dependent case, allowing the effects to vary 

across the business cycle and, next, augment the estimation by tax hikes and cuts to check for asymme-

tries induced by the sign of the tax shock. Finally, I investigate possible transmission channels by re-

placing the dependent variable with the short- or long-term interest rate, investment, the real effective 

exchange rate, and exports. 
 

3 Results 

3.1 Aggregated Tax Shocks: Unconditional Case 

A priori, determining the net effect of spillovers from foreign tax legislation is not a straightforward 

task, as there are many possible mechanisms at play, for example, through trade, interest rates, or the 

real exchange rate (see Hebous & Zimmermann, 2013, p. 111). A cut in US tax revenues, for example, 

can raise world interest rates via lower savings and, hence, crowd out investment in the rest of the world 

(Feyrer & Shambaugh, 2012). A German tax cut could cause the common exchange rate to appreciate 

and, hence, crowd out Eurozone countries’ exports. On the other hand, tax cuts raise import demand in 

the United States and Germany (Hayo & Mierzwa, 2021a), which should raise exports and, hence, GDP 

in the Eurozone. 

To economise on space, I present the results of the Local Projections as the peak minima and max-

ima, as well as the three-year-average effect.44 The full dynamics of the impulse response functions 

(IRFs) can be found in the Appendix, Figures A1–A3. The results of Equation (1) for spill-over effects 

of a reduction in aggregated tax liabilities equal to 1% of the recipient country’s GDP are presented in 

Table 1. Overall, the magnitude of the coefficients is similar to that of other studies. Starting with the 

spill-over effects of US aggregated tax cuts on European countries’ real GDP, I discover that the effect 

can be either positive or negative. According to Table 1, a US tax cut equal to 1% of Belgian GDP 

causes a maximum increase in real GDP of 0.03%. US tax cuts seem to have a relatively long-lasting 

effect, as, on average, Belgian GDP grows significantly by 0.02% per quarter over the full 12-quarter 

forecast horizon (see the ‘Avg’ column in Table 1). Hence, adding up the average effect per quarter over 

the full horizon yields an increase of almost 0.3% after three years. I find positive spill-over effects for 

Ireland, as well, with a peak effect of about 0.14%. The peak effect is about the size Clancy (2019) finds 

                                                            
43 The results are insensitive to the choice of lags and I therefore choose a parsimonious specification. However, in robustness 
checks, I experiment with different lag lengths of both controls and tax shocks. 
44 The three-year average is computed as ∑ 𝛽 , following Auerbach and Gorodnichenko (2013b) and Goujard (2017). 
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for Irish GDP after a cut in US business taxes. French GDP is positively affected, too, and by around 

the same magnitude as was the case for Ireland. US tax cuts are not necessarily beneficial for the Euro-

zone countries, though, as Table 1 reveals some adverse effects as well. The harshest drop occurs in 

Spain, reaching a minimum of more than –0.1% and significantly lowering real GDP by on average by 

–0.07% per quarter. The real GDP in Portugal and the Netherlands drops by around 0.05%, with a sig-

nificant average drop in all quarters of about that size only for Portugal. Hence, looking at a panel of 

countries may not be an appropriate way of studying the spill-over effects of US or other foreign tax 

shocks, as there is evidence for country-specific responses. 

Table 1 shows that German tax cuts also have both positive and negative spill-over effects. On the 

one hand, this country’s close neighbours—Austria, Belgium, France, and Luxembourg—benefit from 

German tax cuts, with peak effects from 0.02 (Luxembourg) to 0.8% (France). On the other hand, Ger-

man tax cuts are contractionary for the periphery countries—Ireland, Portugal, and Spain—with GDP 

dropping between 0.2% (Ireland and Portugal) and 0.8% (Spain). Moreover, there are negative effects 

on the GDP of Finland and the Netherlands; for the latter, the effect is significant over the full horizon. 

Since the periphery countries are known to have problems with rising interest rates and the Dutch econ-

omy to be export oriented, these results could indicate a crowding-out effect via higher interest rates and 

exchange rates, as described above. Section 4 of this paper covers possible transmission mechanisms 

and reveals that, indeed, there is an increase in the short-term interest rate in almost all countries as well 

as a drop in exports in the case of the Netherlands. The adverse effects have important implications for 

coordinated fiscal action in the Eurozone, as German tax cuts could jeopardise the growth of not only 

the periphery countries, but also that of the Netherlands. Although this result seems counterintuitive, I 

am not the first to discover negative spill-over effects from German fiscal policy. Alloza et al. (2019) 

estimate spillovers of government spending across the four largest European economies via Local Pro-

jections, relying on Blanchard and Perotti's (2002) identification, and find negative effects on Italian 

real GDP after a positive German government spending shock. The authors argue that expansionary 

fiscal policy in larger member countries could raise the union interest rate, which, in turn, dampens 

positive spillovers. 

Tax cuts originating in the United Kingdom are set out in the last three columns of Table 1 and it 

is evident that UK tax cuts cause only positive spillovers and that the effects are also the largest in 

magnitude. A cut equal to 1% of Italian GDP boosts real GDP by about 2%. The IRF, however, becomes 

statistically significant only toward the end of the three-year horizon and, hence, the average effect is 

not statistically different from zero. I find evidence of positive peak effects for France (+1.5%), Spain 

(0.9%), Belgium (0.2%), and Ireland (0.6%) and in the case of Ireland, I estimate a significant average 

increase over the full three years of about 0.3%, which sums up to more than 3% over three years. This 

result is not surprising, considering the strong links between the two economies. 

In summary, I find mixed evidence for tax cuts originating in the United States and Germany, with 

periphery countries being negatively affected, and positive and large spillovers from UK tax cuts. In 
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general, spillovers are not necessarily small and can have a substantial economic impact on European 

countries. 

 

Table 1: Aggregated Tax Shocks, Unconditional Case 
 USA Germany UK 

Country Min Max Avg Min Max Avg Min Max Avg 
          

Austria 0.00 0.01 0.01 –0.01 0.18* 0.07 –0.09 0.20 0.02 
Belgium –0.00 0.03** 0.02** –0.04 0.15** 0.03 –0.04 0.16* 0.06 
Finland –0.01 0.01 –0.00 –0.10** 0.06 –0.02 –0.05 0.11 0.04 
France 0.02 0.10** 0.07** –0.21 0.78* 0.15 –0.27 1.49** 0.58 
Greece –0.06 –0.00 –0.03 –0.24 –0.07 –0.19 –0.30 0.38 0.12 
Ireland 0.01 0.14*** 0.07*** –0.19** –0.02 –0.10 0.01 0.58** 0.28* 
Italy –0.11 0.02 –0.03 –0.99 –0.12 –0.47 –0.10 2.04** 0.82 

Luxembourg –0.00* 0.00 0.00 –0.00 0.02** 0.01* –0.01 0.02 0.01 
Netherlands –0.03** 0.05 0.02 –0.35** –0.11** –0.20** –0.24 0.02 –0.10 

Portugal –0.06** –0.00 –0.03** –0.19** –0.01** –0.08* –0.00 0.16 0.05 
Spain –0.13*** 0.01 –0.07** –0.79** –0.16*** –0.40* –0.09 0.90* 0.34 

Notes: Table yields the IRFs’ minima and maxima after a cut in aggregated taxes equal to 1% of the recipient country’s 
GDP, as well as the average effect over three years following the shock. *, **, and *** indicate significance at the 10%, 
5%, and 1% significance level, respectively. 

 

3.2 Aggregated Tax Shocks: State-Dependent Effects 

I now expand my model to the nonlinear case and allow for asymmetries depending on the phase of the 

business cycle. The evidence on state-dependent domestic responses to fiscal policy shocks is mixed. 

For example, Eskandri (2015) and Demirel (2020) find US tax cuts to have larger domestic effects when 

unemployment is low. For the United Kingdom, Colombo (2020) finds larger effects of exogenous tax 

cuts during recessions, whereas Hayo and Mierzwa (2021b) find no conclusive evidence for state-de-

pendent effects of tax cuts in Germany and the United Kingdom. Auerbach and Gorodnichenko (2013b) 

argue that the transmission of government spending shocks is amplified when the recipient countries are 

in a recession. Blagrave et al. (2017) also estimate larger effects for tax shocks when the recipient coun-

try is in a recession, but fail to find a statistically different reaction across the business cycle. These two 

studies rely on a two-year moving average to determine the state of the business cycle. However, inter-

preting this indicator is not straightforward. When studying state-dependent multipliers in the United 

States, Owyang et al. (2013) and Ramey and Zubairy (2018) rely on an unemployment threshold above 

6.5% to determine economic slack. Here, however, due to our heterogeneous sample and lack of data, 

setting a threshold is not feasible. Instead, I propose a classification provided by the OECD to ensure 

comparability across the countries in our sample: the composite leading indicator (CLI).45 The CLI iden-

tifies turning points in business cycles and has the advantage, first, of providing a comparable bench-

mark across countries and, second, avoiding the use of ex-post information as it is constructed to predict 

turning points six to nine months before they occur. Data on recession periods based on the CLI were 

                                                            
45http://www.oecd.org/sdd/leading-indicators/oecdcompositeleadingindicatorsreferenceturningpointsandcomponentseries.htm 
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retrieved from St. Louis FRED.46 The data are available at a monthly frequency and I classify a quarter 

as a recession when at least two months of it are classified as such, as is also done in Hayo and Mierzwa 

(2021b). 

I estimate: 
 𝑧 , 𝛼 1 𝐼 , 𝛽 , 𝐿 Δ𝜏 , 𝜓 , 𝐿 𝑋 , 𝐼 , 𝛽 , 𝐿 Δτ , 𝜓 , 𝐿 𝑋 , ϕD 𝜖 ,  (2) 

 

Subscripts NR and R indicate non-recessionary and recessionary periods, respectively. The state indi-

cator enters as a dummy and is defined as 𝐼  1, 𝑖𝑛 𝑟𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛 0, 𝑖𝑛 𝑛𝑜𝑛 recessions  
Following the literature (Auerbach & Gorodnichenko, 2013b; Owyang et al., 2013; Demirel, 2020), 

the state indicator is lagged by one quarter to account for delayed adjustment of employment and gov-

ernment revenues and to rule out contemporaneous correlations between the state of the business cycle 

and legislated tax changes. Variables are defined as in Equation (1) but I now allow coefficients to differ 

across the business cycle. 

The results for the United States are given in Table 2. When US aggregated tax cuts hit European 

economies at different states of the business cycle, the effects are considerably different. For example, 

the positive spill over of a cut in US aggregated taxes to Belgian GDP that is shown in Table 1 turns out 

to be state dependent and driven by the reaction during recessions. For Finland, in Table 1, I failed to 

find a significant effect when looking at the average reaction across both states of the business cycle. 

However, when considering different phases of the business cycle, I find mixed spillovers when the 

Finish economy is not in a recession, with the net effect being insignificant, and negative spillovers of 

below 0.1% during recessions. Austria, France, Greece, and Ireland benefit from US cuts regardless of 

where they are in the business cycle. The peak effect is largest during recessions in Greece (+1%) and 

during other times in the case of Ireland (+0.6%). I also find negative spillovers, mainly during non-

recessionary times. I find US aggregated tax cuts to be contractionary outside of recessions for Italy, 

Luxembourg, Portugal, and Spain, with the largest adverse effect for Italy, where GDP drops by almost 

–1%. Spanish and Finish GDP drop, on average, over the full sample when a US tax cut hits during a 

recession. The last column of Table 2 shows the difference in the average effects over the three-year 

horizon. Positive spillovers are larger during recessions only in the case of Belgium, Greece, and Lux-

embourg. However, I find more cases of significantly positive average effects during recessions, which 

is supportive of larger positive spillovers during recessionary times. 
  

                                                            
46 For example, Federal Reserve Bank of St. Louis, OECD Based Recession Indicators for Germany from the Period Following 
the Peak Through the Trough [DEUREC], retrieved from FRED, Federal Reserve Bank of St. Louis; https://fred.stlou-
isfed.org/series/DEUREC, April 09, 2021 
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Table 2: USA—Aggregated Tax Shocks, State Dependency 
 Non-Recession Recession Difference 

Country Min Max Avg Min Max Avg p-val 

        

Austria –0.00 0.02* 0.01 0.01** 0.04*** 0.03*** 0.18 

Belgium –0.05 0.01 –0.02 0.01*** 0.04*** 0.03*** 0.09 

Finland –0.01** 0.05* 0.01 –0.06* –0.00 –0.04** 0.03 

France –0.02 0.11* 0.07 0.04 0.18*** 0.10*** 0.56 

Greece 0.00 0.05** 0.02* –0.16* 0.95*** 0.49*** 0.00 

Ireland –0.46 0.64*** 0.20 0.01** 0.10** 0.05*** 0.45 

Italy –0.89*** 0.01 –0.33** –0.12 0.05 –0.01 0.14 

Luxembourg –0.01** 0.00 –0.00* –0.00 0.00* 0.00 0.02 

Netherlands –0.05 0.10 0.02 –0.04 0.05 0.01 0.89 

Portugal –0.13*** –0.01*** –0.07*** –0.04 0.01 –0.02 0.10 

Spain –0.22* 0.03 –0.08 –0.16*** 0.01 –0.08* 0.98 

Notes: See Table 1. The last column refers to the difference across states of the average effects. 
 
Looking at German aggregated tax cuts across the recipient countries’ business cycles (Table 3), I again 

find negative spill-over effects, but now the effect mainly occurs during recessions, which is in contrast 

to the pattern for the United States. When the economies of Finland, Ireland, Netherlands, Portugal, and 

Spain are in a recessionary phase and a tax cut is implemented in Germany, these countries’ GDP de-

creases. In the case of Ireland, the effect is negative regardless of the state of the economy, but the 

average effect is significant only during non-recessions. The largest drop, one of more than 2%, during 

recessions is reported for Spain, followed by one of more than 0.5% in Ireland and the Netherlands. I 

find evidence of German tax cuts bolstering GDP during a downturn only in the cases of France (+0.5%) 

and Luxembourg (+0.02%). In times other than recessions, I find evidence for more positive spillovers. 

The beneficial effect on Austrian GDP discovered in Table 1 is driven by dynamics during non-reces-

sionary times, with a peak effect of +0.3% and an average effect of more than +0.1% per quarter. I find 

the highest peak and average effect in the case of France, raising GDP by a maximum of +1.2% and 

0.4% per quarter. Luxembourg’s real GDP rises following a German tax cut regardless of the state of 

the economy and by about the same amount, leading me to conclude that, in this case, spillovers are 

positive and symmetric across the cycle. I find positive spillovers to the Italian and Greek economies 

outside of recessions, too. Ireland, on the other hand, experiences contractionary effects in either state 

of the business cycle. The expansionary effect on Greek and Italian GDP is significantly larger 

during non-recessions, whereas the negative effect on Dutch and Spanish GDP is larger during 

recessionary periods. This suggests that positive spillovers to the Eurozone countries in my sample are 

more common in non-recessionary times, which is opposite of what I observed in the case of the United 

States. 
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Table 3: Germany—Aggregated Tax Shocks, State Dependency 
 Non-Recession Recession Difference 

Country Min Max Avg Min Max Avg p-val 

        

Austria –0.01 0.31** 0.15** –0.14 0.02 –0.06 0.11 

Belgium –0.06 0.21 0.07 –0.13 0.03 –0.05 0.17 

Finland –0.09* 0.16* 0.02 –0.14** 0.02 –0.08 0.19 

France –0.21 1.20*** 0.36** –0.95 0.55** –0.04 0.28 

Greece –0.07 0.50*** 0.19** –0.32 –0.11 –0.23 0.04 

Ireland –0.23** –0.04 –0.15* –0.53** 0.04 –0.17 0.92 

Italy –0.49 0.89** 0.15 –1.49 –0.25 –1.05 0.08 

Luxembourg –0.01 0.05*** 0.02** –0.01 0.02*** 0.01** 0.39 

Netherlands –0.17 0.11 –0.06 –0.69** –0.25 –0.46** 0.08 

Portugal –0.10 0.00 –0.03 –0.16** 0.00 –0.05 0.71 

Spain –0.13 0.39 0.09 –2.30*** –0.27*** –1.28*** 0.00 

Notes: See Table 1. The last column refers to the difference across states of the average effects. 
 
I now analyse the spill-over effects of exogenous discretionary tax changes originating in the United 

Kingdom, coded as aggregated tax cuts equal to 1% of local GDP. Results are given in Table 4. Recall 

from Table 1 that I found evidence for only positive effects on Belgian, French, Irish, Italian, and Span-

ish GDP. When allowing for state-dependent effects, I again find almost exclusively positive spillovers 

from UK tax cuts, regardless of the state of the business cycle in the recipient country. The only excep-

tion is Spain, for which I find a drop in GDP during non-recessionary times, but a much larger increase 

during recessions. I find evidence of asymmetric effects in the case of Belgian, Finish, and Portuguese 

(Dutch) GDP, which is boosted only during non-recessionary (recessionary) phases. Real GDP in 

France, Greece, Ireland, and Italy is bolstered by UK tax cuts during either state of the business cycle 

and I find no statistically different average effects. During non-recessions (recessions), the peak effect 

is largest for Italy (Spain), raising domestic GDP by about +2.7% (3.7%), and lowest in the case of 

Portugal (Austria), with GDP rising by around +0.02% (+0.4%). Unlike the case for the United States 

and Germany, I find no pattern of state-dependent tax spillovers, as the effects are positive and compa-

rable in size across the business cycle. 
 

Table 4: UK—Aggregated Tax Shocks, State Dependency 
 Non-Recession Recession Difference 

Country Min Max Avg Min Max Avg p-val 

        

Austria –0.00 0.12 0.07 0.07 0.41** 0.25* 0.19 

Belgium –0.09 0.13** 0.01 –0.03 0.11 0.04 0.85 

Finland 0.08 0.37*** 0.23** 0.04 0.29 0.16 0.58 

France –0.30 1.82*** 0.92** –0.47 2.28** 0.58 0.60 

Greece –0.38 0.61*** 0.01 0.14 0.57** 0.38 0.34 

Ireland 0.33 1.25*** 0.78** 0.06 0.78 0.40** 0.26 

Italy –0.02 2.72*** 1.04* 0.36 2.50* 1.53 0.65 

Luxembourg –0.01 0.03 0.01 –0.01 0.01 0.00 0.92 

Netherlands –0.37 0.21 –0.06 0.07 0.90*** 0.41* 0.07 

Portugal 0.02*** 0.26 0.11 –0.19 0.02 –0.09 0.53 

Spain –1.32* –0.20* –0.72* 0.05 3.73** 1.92 0.02 

Notes: See Table 1. The last column refers to the difference across states of the average effects. 
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In summary, (i) the spill-over effects of US and German tax cuts depend on the country hit by the shock, 

(ii) US (German) tax cuts cause positive spillovers mainly during recessionary (non-recessionary) times, 

but the effect for periphery countries is contractionary during non-recessions (recessions), (iii) Eurozone 

countries almost exclusively benefit from UK tax cuts, regardless of the position of their business cycle. 
 

3.3 Asymmetric Tax Shocks: State-Dependent Effects 

To this point, I have viewed tax hikes as negative tax cuts. However, according to Eskandri (2015), 

Jones et al. (2015), Hussain and Malik (2016), and Hayo and Mierzwa (2021b), tax hikes and tax cuts 

have different effects on domestic GDP in the United States, Germany, and the United Kingdom. This 

leads me to suspect that spill-over effects might be dependent on the sign of the shock. Hence, I now 

consider the spill-over effects of tax increases and decreases separately across the business cycle in the 

recipient countries. I translate Equation (2) into the asymmetric case and estimate: 
 𝑧 , 𝛼 1 𝐼 , 𝛽 , 𝐿 Δ𝜏 , 𝛽 , 𝐿 Δ𝜏 , 𝛽 , 𝐿 Δ𝜏 , 𝜓 𝐿 𝑋 ,  𝐼 , 𝛽 , 𝐿 Δ𝜏 , 𝛽 , 𝐿 Δ𝜏 , 𝛽 , 𝐿 Δ𝜏 , 𝜓 𝐿 𝑋 , 𝜀    (3) 

 

The variables in Equation (3) are defined as before. Δ𝜏 (Δ𝜏  describes tax hikes (cuts) originating 

in either the United States, Germany, or the United Kingdom, expressed in recipient country i’s nominal 

GDP. To conserve degrees of freedom, I consider tax hikes and cuts of only one country of origin at a 

time while controlling for the two aggregated shocks. Hence, Δ𝜏 contains the remaining two aggre-

gated tax shock series not under consideration, expressed as a cut equal to 1% of local GDP, as was the 

case in Equation (1). 

Starting with US tax hikes in Table 5, I find mostly harmful effects for Eurozone economies. Only 

for France, the Netherlands, and Portugal do I find positive effects during non-recessionary periods. In 

Portugal, the effect holds, and is statistically larger, during recessions, too. In Greece, Ireland, and Lux-

embourg, GDP shrinks in both states of the business cycle. In Spain, on the other hand, I find a clearly 

asymmetric pattern, with GDP shrinking (growing) by, on average, –0.4% (+0.3%) during non-reces-

sions (recessions). 

Recall from Table 1 that US tax aggregate cuts caused periphery countries’ GDP to drop. However, 

when I now differentiate between hikes and cuts, I find these effects to be state dependent. Generally, 

US tax cuts have expansionary spill-over effects, but when a US tax cut hits outside of recessions, the 

GDP of Finland, Italy, Luxembourg, Portugal, and Spain drops. The adverse effect is smallest for Lux-

embourg (–0.01%) and largest for Italy (–0.9%). The drop is significant, on average, over the full hori-

zon and statistically different from the effects during recessions in the case of Luxembourg, Portugal, 

and Spain. In the case of Ireland, I also find a drop in GDP; however, this is dominated by an increase, 

rendering the net average effect positive during non-recessions. When hit by a US tax cut outside of 

recessions, the real GDP of France, Greece, and the Netherlands increases. During recessions, I find 
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mostly positive spillovers of US tax cuts: the largest point estimate is found for Greece (+0.5%) and the 

smallest for Luxembourg (<0.01%). Hence, I cannot unambiguously translate the finding of Auerbach 

and Gorodnichenko (2013b) to tax cuts, as the positive effect is not necessarily larger when the recipient 

country is in a recession. This is only the case for Austria, Luxembourg, Portugal, and Spain. Thus, US 

tax cuts appear to follow a general pattern of creating expansionary effects, whereas there is no clear 

pattern for tax hikes. 
 

Table 5: USA—Asymmetric Tax Shocks, State Dependency, Tax Hikes 
 Non-Recession Recession Difference 

Country Min Max Avg Min Max Avg p-val 

        

Austria –0.07 0.03 –0.02 –0.01 0.10 0.04 0.29 

Belgium –0.04* 0.08** 0.01 –0.10*** –0.01 –0.05* 0.18 

Finland –0.33*** 0.05 –0.08 –0.13 0.05 –0.02 0.52 

France 0.10* 1.19*** 0.81*** –0.39 0.20 –0.10 0.00 

Greece –0.24** –0.00 –0.12* –5.17*** –0.11 –3.45*** 0.00 

Ireland –0.94*** 0.34 –0.47** –0.17** 0.09 –0.04 0.04 

Italy –0.24 1.03 0.16 –0.30 0.28 –0.05 0.61 

Luxembourg –0.02* –0.00 –0.01* –0.02*** 0.00 –0.01*** 0.36 

Netherlands –0.03 0.36*** 0.17** –0.14 0.06 –0.05 0.03 

Portugal –0.04 0.02*** –0.01 0.01 0.26*** 0.15*** 0.00 

Spain –0.66** –0.12** –0.38** 0.11* 0.42*** 0.33*** 0.00 

Notes: See Table 1. The last column refers to the difference across states of the average effects. 
 

 
Table 6: USA—Asymmetric Tax Shocks, State Dependency, Tax Cuts 

 Non-Recession Recession Difference 

Country Min Max Avg Min Max Avg p-val 

        

Austria –0.01 0.01 –0.00 0.01** 0.05*** 0.04*** 0.07 

Belgium –0.06 –0.00 –0.03 0.00 0.04*** 0.03*** 0.13 

Finland –0.01** 0.04 0.01 –0.11** –0.02 –0.06* 0.10 

France 0.06*** 0.51*** 0.32*** 0.07 0.22*** 0.15*** 0.02 

Greece –0.00 0.04** 0.02 –0.67*** 0.45* –0.04 0.75 

Ireland –0.81** 1.31*** 0.41* 0.00 0.10 0.05 0.13 

Italy –0.90** 0.26 –0.29 –0.06 0.14 0.06 0.25 

Luxembourg –0.01*** 0.00 –0.00*** 0.00 0.00** 0.00 0.00 

Netherlands 0.03 0.58*** 0.33*** –0.05 0.02 –0.00 0.00 

Portugal –0.14*** –0.01*** –0.07*** –0.00 0.03*** 0.01*** 0.00 

Spain –0.51*** –0.02 –0.27*** 0.03 0.16* 0.12 0.00 

Notes: See Table 1. The last column refers to the difference across states of the average effects. 
 

As previously mentioned, German tax hikes may cause a beneficial interest rate response in struggling 

neighbouring countries. Indeed, I find beneficial effects in the case of Ireland and the Netherlands re-

gardless of the business cycle phase; both countries could benefit from lower interest and exchange rates 

after a German tax increase. Greek GDP, on the other hand, is adversely affected in either state of the 

business cycle. I find asymmetric effects in the case of Austria and France (Belgium and Portugal), as 

their GDP grows only during non-recessionary (recessionary) phases, as well as for Italy (Spain), where 

GDP increases only in recessionary (non-recessionary) times but not (a negative effect) in the opposite 

state. 
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Table 7: Germany—Asymmetric Tax Shocks, State Dependency, Tax Hikes 

 Non-Recession Recession Difference 

Country Min Max Avg Min Max Avg p-val 

        

Austria –0.30** 0.10 –0.07 0.01 0.53 0.41 0.14 

Belgium –0.19 0.06 –0.05 –0.34*** 0.03 –0.09 0.82 

Finland –0.20 0.09 –0.04 –0.42 –0.03 –0.19 0.26 

France –1.33** 0.30 –0.31 –2.02 –0.16 –0.87 0.72 

Greece –0.98*** 0.00 –0.37*** –0.45*** –0.05 –0.23** 0.29 

Ireland 0.01 0.18** 0.09 0.15 2.69*** 1.46*** 0.00 

Italy –0.80 0.85 0.11 0.04 1.41*** 1.05 0.35 

Luxembourg –0.05*** 0.06*** 0.00 –0.05*** 0.03*** –0.02* 0.03 

Netherlands –0.17 0.29* 0.08 –0.14 0.97 0.36* 0.20 

Portugal –0.06 0.03 –0.02 –0.88*** –0.06 –0.45** 0.05 

Spain –0.06 0.34** 0.17 –0.46*** 1.30 0.70 0.58 

Notes: See Table 1. The last column refers to the difference across states of the average effects. 
 

By taking into account the sign of the tax change, we now see that the positive spillovers of tax cuts 

are almost exclusively driven by effects that occur outside of recessions, whereas I observe almost ex-

clusively negative effects during recessions. The only exception is Ireland, for which I find positive 

spillovers during recessionary periods. This is an important finding, as German tax cuts worsen eco-

nomic downturns in Belgium, Finland, France, the Netherlands, Portugal, and Spain. The adverse effects 

are largest for France, with a negative peak effect of around –3.2%. However, German tax cuts have a 

pro-cyclical effect during non-recessions in Austria, Belgium, France, Greece, Italy, Luxembourg, and 

Spain. The peak effect is largest for Italy (+1.4%) and smallest for Belgium (+0.3%). The average effect 

is statistically larger only in non-recessionary times in Belgium and Luxembourg. 

Hence, I argue that the effect of German tax hikes is comparable to that of the United States, that 

is, there is no clear pattern across countries or the business cycle. The effect of tax cuts, on the other 

hand, is the opposite of what occurs after tax cuts in the United States, as we observe more positive 

spillovers during non-recessions, and even contractionary effects during recessions. 
 

Table 8: Germany—Asymmetric Tax Shocks, State Dependency, Tax Cuts 
 Non-Recession Recession Difference 

Country Min Max Avg Min Max Avg p-val 

        

Austria –0.02 0.40** 0.23** –0.12 0.14 0.01 0.24 

Belgium –0.22** 0.34*** 0.14** –0.21** –0.01 –0.09 0.04 

Finland –0.14* 0.14 0.01 –0.59*** –0.03 –0.39*** 0.02 

France –0.26*** 1.05*** 0.42* –3.24** 0.66 –1.08 0.01 

Greece –0.15*** 0.59*** 0.24*** –0.87 –0.07 –0.52 0.21 

Ireland –0.77 –0.00 –0.47 –0.05 0.49** 0.21 0.16 

Italy –0.73 1.36* 0.31 –1.16 –0.31 –0.74 0.31 

Luxembourg 0.02*** 0.06 0.04* –0.00 0.03 0.01 0.15 

Netherlands –0.33 0.39 0.01 –1.20* –0.32 –0.77* 0.12 

Portugal –0.13* 0.01 –0.04 –0.43*** –0.01 –0.20*** 0.04 

Spain –0.13 0.82* 0.42 –2.70*** –0.33 –1.43*** 0.00 

Notes: See Table 1. The last column refers to the difference across states of the average effects. 
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In contrast to German tax hikes, UK tax hikes have exclusively contractionary effects on European 

countries when considering the average effects in non-recessionary periods. In such periods, both Euro-

zone core countries and periphery countries experience a drop in GDP after a tax hike in the United 

Kingdom. During recessions, there is mostly evidence for negative average effects, with Austrian GDP 

being the exception, which grows by around 1.6% per quarter. In general, point estimates and average 

effects are larger for UK tax hikes than they are for either German or US tax hikes. 
 

Table 9: United Kingdom—Asymmetric Tax Shocks, State Dependency, Tax Hikes 
 Non-Recession Recession Difference 

Country Min Max Avg Min Max Avg p-val 

        

Austria –0.36*** 0.11* –0.13* –0.11 2.94*** 1.59*** 0.00 

Belgium –0.78*** 0.16*** –0.26* –1.17*** 1.17** –0.10 0.51 

Finland –1.01*** –0.06 –0.59*** –3.99*** –0.60*** –2.77*** 0.01 

France –3.80*** 2.09*** –0.30 –3.68 3.15 0.12 0.73 

Greece -2.39 0.01 –0.93 –1.30*** –0.26*** –0.86*** 0.95 

Ireland –1.15 0.43 –0.45 –2.33*** 0.07 –1.21*** 0.33 

Italy –6.21*** –0.39 –3.29*** –13.57*** 2.72 –5.39 0.55 

Luxembourg –0.08 0.03 –0.04 –0.10 0.19* 0.05 0.25 

Netherlands –0.10 0.84 0.47 –2.94*** 1.31** –0.42 0.21 

Portugal –1.99*** 0.01 –0.88*** –0.80*** 0.04 –0.46*** 0.12 

Spain –3.92** –0.02 –2.24*** –0.33 4.07 2.65 0.18 

Notes: See Table 1. The last column refers to the difference across states of the average effects. 
 
Recall that UK aggregated tax cuts have exclusively expansionary effects on European countries when 

not allowing for asymmetries in the sign of the tax shock. When allowing for asymmetries through the 

business cycle phase, as well as through tax shocks, this result holds, albeit with a few exceptions. There 

is some evidence for on average lower GDP in the case of Belgium and Spain during non-recessions, 

and for Portugal during recessions. In some instances, there are significant drops, which, however, are 

usually equalised by increases, making the average effect insignificant. I therefore argue that UK tax 

hikes (cuts) have, in general, adverse (expansionary) effects on Eurozone countries’ GDP, regardless of 

the phase of the business cycle. 
 

Table 10: United Kingdom—Asymmetric Tax Shocks, State Dependency, Tax Cuts 
 Non-Recession Recession Difference 

Country Min Max Avg Min Max Avg p-val 

        

Austria 0.03* 0.15 0.10 0.09*** 0.72*** 0.52*** 0.09 

Belgium –0.34* 0.03 –0.14* –0.13 0.28 0.06 0.25 

Finland –0.06 0.21 0.10 –0.10 0.15 0.04 0.78 

France 0.10 1.84** 1.24** –0.08 3.30*** 0.85 0.62 

Greece –0.51 0.76*** –0.06 –0.92* –0.09 –0.50 0.44 

Ireland 1.24 3.97*** 2.32*** –0.25 0.39* 0.01 0.00 

Italy –1.08 1.79 –0.01 0.06 1.95** 0.97 0.48 

Luxembourg –0.04** 0.02 –0.01 –0.02** 0.05* 0.02 0.18 

Netherlands –0.18 0.51*** 0.18 0.22 0.87** 0.53** 0.32 

Portugal –0.09 0.05** –0.01 –1.47*** –0.03 –0.87*** 0.00 

Spain –1.78** –0.10 –0.83* –0.00 4.69* 2.24 0.03 

Notes: See Table 1. The last column refers to the difference across states of the average effects. 
 



Essays Spillovers from Tax Shocks to the Euro Area 

104 
 

In summary, there is considerable heterogeneity in the effect of tax hikes and cuts across economies as 

well as across the business cycle. In general, the effect of US and German tax hikes appears to depend 

on the recipient country, as there are no clear patterns either regarding the sign of the tax shock or the 

state of the business cycle. UK tax hikes, on the other hand, are predominantly contractionary across 

countries and the business cycle. US tax cuts are beneficial more often during recessions. German tax 

cuts during recessions (non-recessions), on the other hand, can worsen (improve) the economic down-

turn (upswing) of affected countries and this adverse effect of German tax cuts is not only restricted to 

periphery countries. UK tax cuts, on the other hand, bolster European countries’ GDP when those coun-

tries are in a recession, and cause mostly positive effects during non-recessions, as well.  
 

4 Transmission Channels 

In this section, I explore possible transmission mechanisms for the patterns discovered in Section 3. One 

would expect trade to be the main transmission channel of fiscal policy spillovers, as a tax cut boosts 

US and German import demand and lowers the trade balance in the United States, Germany, and the 

United Kingdom (Hayo & Mierzwa, 2021a). As a consequence, exports in the rest of the world should 

rise. However, as argued by Nicar (2015) and Hebous and Zimmermann (2013), there could be other 

transmission mechanisms, for example, through the real exchange rate and the trade balance, as well as 

a change in long- and short-term interest rates. To shed light on the transmission channels, I replace real 

GDP (𝑧 ,  in Equations (1)–(3) with the short-term interest rate, private investment, the real effective 

exchange rate,47 and exports. Macro variables are scaled by lagged real GDP such that shock and re-

sponse are expressed in the same unit (i.e., % of GDP) (see Barro & Redlick, 2011; Owyang et al., 

2013). The results for possible transmission channels can be found in the Appendix, in Figures A4–A15. 
 

4.1 Aggregated Tax Shocks: Unconditional Case 

When not allowing for state-dependent effects or asymmetries in the sign of the tax shocks, as in Equa-

tion (1), US tax cuts boost investment in Austria, Belgium, France, Ireland, and the Netherlands (Figure 

A7), likely driven by a drop in short-term interest rates (Figure A4), which contradicts the reasoning of 

Feyrer and Shambaugh (2012). German aggregated tax cuts drive up short-term interest rates in nine out 

of the 11 Eurozone countries (Figure A4), which crowds out investment in Belgium, Finland, Greece, 

and Portugal (Figure A7). Regarding the transmission channels for aggregated UK tax cuts, there is 

evidence of stimulated private investment in the countries positively affected (Figure A7), except in the 

case of Ireland, for which I instead find an increase in exports (Table A13). 

  

                                                            
47 Based on unit labour costs, an increase indicates a real appreciation and, hence, a loss in competitiveness. 
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4.2 Aggregated Tax Shocks: State-Dependent Effects 

When augmenting Equation (2) with possible transmission mechanisms, I find that US tax cuts crowd 

out Italian and Portuguese investment over the full horizon during times other than recessions (Figure 

A8), as short-term interest rates rise (Figure A5), thus explaining the negative spillover. During reces-

sions, the effect of US tax cuts on Eurozone investment is positive in general. 

Turning to the main channels for German aggregated tax cuts, the net effect on interest rates during 

times other than recessions remains unclear as there is evidence of oscillating behaviour (Figure A5), 

crowding out investment in some member countries, but boosting investment in an almost equal number 

(Figure A8). In eight member countries, exports are crowded out during non-recessionary phases. Dur-

ing recessions, German aggregated tax cuts increase short-term interest rates of many Euro countries, 

crowding out investment. I also find real appreciation following the cut (Figure A11), which crowds out 

real exports (Figure A14). Hence, German tax cuts implemented during Eurozone countries’ recessions 

worsen their economic situation, especially that of the periphery countries, through higher interest rates 

and reduced competitiveness, whereas there are fewer cases of a loss in competitiveness and rising in-

terest rates during non-recessions. 

In many cases, UK aggregated tax cuts during recessions cause short-term interest rates to drop and 

investment to grow, explaining the expansionary effects on economies discussed above. During non-

recessions, European interest rates rise but the adverse effect seems to be relaxed through real depreci-

ations and, as a consequence, rising exports. 

 
4.3 Asymmetric Tax Shocks: State-Dependent Effects 

I now replace the dependent variable in Equation (3) to identify the transmission of tax hikes and cuts 

across the business cycle. Again, when looking at the supply side of those countries negatively affected 

by US tax hikes, there is, in many cases, a drop in exports (Figure A15), which appears somewhat more 

pronounced during recessions. As argued by Feyrer and Shambaugh (2012), a US tax cut affects the rest 

of the world via the current account through lower world savings. On the other hand, US tax cuts could 

boost European exports via higher US demand (Hayo & Mierzwa, 2021a). Indeed, with few exceptions, 

I find higher exports after US tax cuts, regardless of the state of the business cycle (Figure A15). The 

exceptions are Belgium, Greece, Ireland, and Portugal, for which I observe a real appreciation (Figure 

A12), impeding higher exports. In line with Feyrer and Shambaugh (2012), I find short-term interest 

rates to increase in most cases, with the effect somewhat more pronounced during non-recessions (Fig-

ure A6). 

German tax hikes, on average, cause real depreciations (Figure A12) regardless of where the recip-

ient countries are in the business cycle. This boosts exports, with the effect lasting longer during reces-

sions (Figure A15). After German tax cuts, on the other hand, exports often drop, especially during non-

recessions (Figure A15). Short-term interest rates rise in almost all member countries during recessions 

(Figure A6), which may explain the adverse effects. Hence, I again argue that German tax cuts are not 
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necessarily beneficial for European countries during a recession, as the negative effect of higher interest 

rates and a real appreciation outweigh the positive effect of increased German demand. 

Finally, I turn to state-dependent and asymmetric reactions after UK tax shocks. In either state of 

the recipient countries’ business cycle, UK tax hikes cause a drop in local investment in most European 

economies, as short-term interest rates increase (Figure A6). Recall from the previous section that UK 

tax cuts have manly expansionary effects on European countries when not allowing for asymmetries 

across the business cycle or different signs of tax shocks. The effect of UK tax cuts on Eurozone coun-

tries’ investment, on average, is symmetric to the effect of tax hikes, but without a clear pattern across 

the business cycle (Figure A9). 

 

This section can be summarised as follows. US tax hikes might be contractionary via lower US demand, 

but, on the other hand, have beneficial effects on interest rates in many cases, making it difficult to see 

a clear pattern. US tax cuts create positive spillovers for European exports. German tax hikes can be 

expansionary in a few cases and in either state of the business cycle due to the positive effect on interest 

rates and the real exchange rate. German tax cuts, on the other hand, can worsen economic downturns 

in Eurozone countries, as interest rates rise and the real effective exchange rate appreciates. During non-

recessionary periods, German tax cuts, on average, improve Euro countries’ competitiveness, and are 

beneficial. UK tax hikes depress Eurozone countries’ investment. UK tax cuts, on the other hand and on 

average, stimulate private investment, regardless of the state of the business cycle. 
 

5 Robustness 

Throughout the analysis, I used four lags of the exogenous tax shock series and one lag for the controls. 

To rule out that my results are driven by that choice, I re-estimate Equations (1)–(3) with varying lag 

lengths. Results when using four lags of the controls are given in Appendix Tables A1–A10 and for 

eight lags48 of the tax shocks are given in Tables A11–A20. 

Next, I exclude temporary measures and estimate the models using only permanent tax changes 

(see Cloyne, 2013). Results are given in Tables A21–A30. 

To confirm that my state-dependent results are not driven by my particular choice of the business 

cycle indicator, I re-estimate Equations (1)–(3) using a smooth-transition parameter (Auerbach & 

Gorodnichenko, 2013b) based on an eight-month moving average of (log-) real GDP and fixing the 

parameter of the logistic function 𝛾 to 1.5. Results are qualitatively and quantitatively similar, as can be 

seen in Tables A31–A39. 

In my baseline estimations, the control variables in 𝑋  are expressed in logarithms (with the excep-

tion of the short-term interest rate) and so, finally, I re-estimate the models employing first differences, 

                                                            
48 I cannot estimate the state-dependent model for Greece and Ireland with eight lags of exogenous tax shocks because the 
number of parameters exceeds the number of observations.  
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thereby allowing the shocks to have permanent effects (Alloza et al., 2019). Again, the pattern of my 

results holds, as can be seen in Tables A40–A49. 

Since signs and size of the responses remain stable throughout the variations just described, I con-

clude that my results are robust to various econometric specifications. 
 

6 Conclusion 

I study the spill-over effects of narratively identified exogenous tax changes on 11 Eurozone countries 

for the period 1980Q1–2018Q4. I employ Local Projections (Jordà, 2005) and consider asymmetric tax 

changes as well as state-dependent effects based on a classification provided by the OECD and St. Louis 

FRED. 

When considering the effects of a cut in tax liabilities equal to 1% of local GDP, I find mixed 

evidence for tax cuts originating in the United States and Germany, with periphery countries often being 

negatively affected, and positive and large spillovers from UK tax cuts. The effects are in general lower 

than domestic multipliers but sometimes exceed them. 

When allowing the effects of aggregated tax cuts to differ over the recipient countries’ business 

cycles, I find US (German) tax cuts to cause positive spillovers mainly during recessionary (non-reces-

sionary) times, but the effect for periphery countries is contractionary during non-recessions (reces-

sions). Eurozone countries nearly always benefit from UK tax cuts, regardless of where they are in the 

business cycle. UK tax cuts also cause the largest spillovers. 

Considering the sign of the tax changes and taking stage of the business cycle into account, I find 

the effects of US and German tax hikes to have country-specific rather than state-dependent effects. UK 

tax hikes, on the other hand, are predominantly contractionary across countries and the business cycle. 

US tax cuts are often more beneficial during recessions. German tax cuts, on the other hand, can worsen 

(improve) the affected countries’ economic downturns (upswings) during recessions (non-recessions) 

and this effect is not restricted to periphery countries. 

When investigating the transmission channels for these effects, I looked at the short-term interest 

rate, private investment, the real exchange rate, and exports as possible drivers. The effects of US tax 

hikes on European exports and short-term interest rates are heterogeneous. US tax cuts tend to spill over 

through trade, as exports are boosted, especially during non-recessionary times. German tax cuts are 

contractionary for many Eurozone countries during recessions due to rising short-term interest rates, 

which crowd out investment. German tax hikes, on the other hand, can be expansionary in both phases 

of the business cycle, as the Eurozone countries experience a real depreciation and, hence, an improve-

ment in their external competitiveness, which in turn boosts exports. UK tax shocks seem to work 

through private investment, which is mostly depressed (boosted) after tax hikes (cuts). The adverse ef-

fect of tax hikes is larger during recessions and asymmetric, whereas there is no statistically significant 

difference across states when considering only tax cuts. 
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In light of these results, especially the effects of German fiscal policy, I argue that European coun-

tries need to monitor Germany’s fiscal stance, especially since tax changes in that country can have 

considerable heterogeneous spill-over effects, which might even worsen the recession in some countries. 

European countries should also monitor UK tax policy, as these spillovers are the largest. Especially in 

light of the UK having left the EU, it will be an interesting exercise to trace the development of spill-

over effects, as the size might decrease when trade links loosen, or might even increase through in-

creased competition between the two economic entities.  
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Legislative Tax Announcements and GDP:  

Evidence from the United States, Germany, and the United Kingdom 
 

Abstract 

We study the announcement effect of legislated tax changes on GDP in the US, Germany, 

and the UK. Using, as the shock of interest, narratively identified information (Romer & 

Romer, 2009) about future tax changes at the quarter of their introduction to the legislative 

body, we analyse the dynamic results of Local Projections (Jordà, 2005). We find hetero-

geneous effects across the three countries: economic activity declines (increases) in the US 

(the UK), but remains unaffected in Germany. When allowing the responses to vary over 

the business cycle, we find evidence that US GDP drops regardless of the business cycle, 

whereas UK GDP rises only during non-recessionary times. We find significant effects for 

German GDP too: it rises (drops) during recessionary (non-recessionary) times. In general, 

consumption, investment, and employment follow in the path of GDP. 

Keywords: Fiscal policy, tax policy, legislated tax changes, announcement effect, state dependence, 

United States, Germany, United Kingdom, Local Projections, narrative approach 

 

JEL code:  E62, E63, H20, H30, K34 
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1 Introduction 

The empirical literature usually focuses on the implementation date of fiscal policy changes (Romer & 

Romer, 2010; Cloyne, 2013; Hayo & Uhl, 2014). However, as noted by Alesina et al. (2015) in the 

context of fiscal consolidation, this may not be appropriate: tax policy often follows multiyear plans and 

disregarding this structure could yield biased results. In fact, tax policy changes are usually preceded by 

a long legislative process and agents likely formulate hypotheses about the final tax bill throughout this 

process. Ramey (2011) stresses the importance of distinguishing between anticipated and unanticipated 

changes in fiscal policy. Considering the long inside lag of legislated tax changes, it is not likely that 

the changes were unanticipated. 

In the context of legislated tax changes, Romer and Romer (2010) try to cope with this problem by 

computing ‘news about tax changes’, which is constructed by discounting the full-year revenue effects 

to the quarter of passage. Mertens and Ravn (2012) distinguish between tax changes implemented within 

and outside of one quarter after passage of the bill. They find evidence for anticipation effects in the 

year prior to implementation and estimate a drop in US GDP of around 1.5% before it rises by about 

1.5% one year after implementation. For ‘unanticipated’ tax cuts, the authors find the standard result of 

rising GDP. Christofzik et al. (2021) report similar results for Germany. Alesina et al. (2015) argue that 

even such ‘unanticipated’ changes may have been informally anticipated. 

We study the announcement effect of legislated tax changes on GDP in the United States, Germany, 

and the United Kingdom. Using narratively identified information about future tax changes at the quarter 

of introduction to the legislative body as the shock of interest, we analyse the results of Local Projections 

(Jordà, 2005). Even though we cannot perfectly control for the state of the public debate, we provide a 

better proxy than is used in the extant macroeconomic literature, as our dataset allows us to track the 

legislative steps of individual tax bills and to quantify their respective revenue effects at the date of 

introduction to the legislative body (Hayo & Mierzwa, 2020). 

 

2 Data and Method 

We augment and extend the datasets of Romer and Romer (2009), Cloyne (2012), and Uhl (2013) em-

ploying governmental records from the respective tax committees at important legislative steps. We 

commence our analysis in 1977Q1, as this is the first time German drafting bills contained detailed 

revenue projections; the sample ends in 2018Q4. 

For the US and Germany, we choose as the ‘unanticipated’ shock of interest the quarter of intro-

duction to the House and Bundestag, respectively.49 For the UK, we select either Pre-Budget or Budget 

Days. When a measure was announced earlier in a white paper or as part of a parliamentary debate, this 

date is chosen. Using this information, we analyse the immediate effect on GDP of planned changes in 

                                                            
49 Usually, the first revenue figures are given in the report of the Committee on Ways and Means (Hayo & Mierzwa, 2020). 
We date those figures back to the introduction, assuming perfect anticipation. However, we check the robustness of this ap-
proach in Section 4. 
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direct and indirect taxes. We employ Local Projections (Jordà, 2005), as they are a versatile and robust 

dynamic estimation method (Owyang et al., 2013; Ramey & Zubairy, 2018). We also incorporate the 

potential influence of the business cycle on the effectiveness of ‘unanticipated’ taxes. 

In the unconditional case, our model takes the form: 

 𝑧 𝛼 𝜓 𝐿 𝑋 𝜑Δ𝜏 𝛽 𝐿 Δ𝜏 𝜙𝐷 𝜀     (1) 

 𝑧  is defined as the cumulated h-step ahead growth rate of the dependent variable, i.e., 𝑧ln 𝑌 ln 𝑌  in the case of GDP. The vector 𝑋 contains lags of the dependent variable, govern-

ment spending, and tax revenues, all in logs of real per capita local currency values, as in Blanchard and 

Perotti (2002) and Colombo (2020). 𝐷 contains a linear trend and, in the case of Germany, a step dummy 

for unification, taking the value 1 from 1991Q1 onward. 𝜓 𝐿  and 𝛽 𝐿  are lag polynomials of order 4. 

To control for actual changes in tax revenues, we include the contemporaneous effect and four lags of 

the implemented tax changes Δτ . The draft shocks enter without lags and we are interested in the 

estimate of parameter 𝜑. Both draft and implementation effects are expressed as a cut in overall tax 

liabilities in per cent of GDP. Standard errors are heteroscedasticity and autocorrelation consistent and 

the number of lags is selected automatically (Newey & West, 1987, 1994). 

Following Auerbach and Gorodnichenko (2013b), Owyang et al. (2013), Ramey and Zubairy 

(2018), and Demirel (2021), we condition the reactions to planned tax cuts on the state of the business 

cycle: 

 𝑧 𝐼 𝜓 𝐿 𝑋 𝜑 Δτ 𝛽 Δτ        1 𝐼 𝜓 𝐿 𝑋 𝜑 Δ𝜏 𝛽 Δτ 𝜙𝐷 𝜀    (2) 

 

As a business cycle indicator, we choose the CLI computed by the OECD,50 and transformed into a 

dummy by the St. Louis FRED51 (Hayo & Mierzwa, 2021b). As is standard in the literature, I is lagged 

by one quarter to account for delayed adjustments in employment and government revenues. Here, we 

are interested in the coefficients of the draft effects during recessions 𝜑  and non-recessions 𝜑 . 

 

3 Results 

3.1 Unconditional Effects of Drafting Tax Cuts 

The left panel of Figure 1 shows the results for the US. About one year after announcing a tax cut equal 

to 1% of nominal GDP, US GDP drops by almost 1%. The effect is significant from the second quarter 

                                                            
50 http://www.oecd.org/sdd/leading-indicators/oecdcompositeleadingindicatorsreferenceturningpointsandcompo-
nentseries.htm 
51 https://fred.stlouisfed.org/series/DEUREC, 9 April, 2021 
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onwards and remains negative for more than two years. This adjustment is in line with Mertens and 

Ravn (2012), who argue that economic agents react to an announced tax cut by reducing today’s spend-

ing and then increasing it when the tax cut is implemented. 

For Germany (centre panel of Figure 1), the point estimates are mostly positive but insignificant. 

Either agents are not particularly forward looking or the uncertainty surrounding the drafting of tax cuts 

is considered too high to warrant increasing economic activity. 

In the UK (right panel of Figure 1), we observe a hike in GDP one year after the announced tax cut. 

The effect, however, lasts for less than a year. The impulse response function (IRF) resembles Cloyne’s 

(2013) baseline result, likely reflecting the low uncertainty and short implementation lag associated with 

UK tax changes. Our peak effect of 1.8%, however, is lower than that found by Cloyne (2013). 

Overall, we discover substantial cross-country heterogeneity in GDP response to drafting tax bills. 

US GDP declines within the first two years, German GDP is not affected, and UK GDP rises after around 

one year. US consumers and investors in particular appear to hold back their expenditures until the tax 

cut materialises. 

 

 
 

3.2 State-Dependent Effects of Drafting Tax Cuts 

Figure 2 shows the results when conditioning the tax effect on the state of the business cycle (see Equa-

tion (2)). The dashed (solid) line and lighter (darker) error bands indicate the reaction during recessions 

(non-recessions).  

The conditional effects of drafting tax bills on US GDP are given in the left panel of Figure 2. 

Initially, the effect is negative (insignificant) during recessions (non-recessions). After six months, the 

effect during non-recessions becomes negative and reaches a trough of around 2% after two years. The 

point estimate during recessions is significantly larger but still negative. We interpret this as agents 

waiting for the tax cuts to materialise in either state of the business cycle, but even more so when times 

are not bad. 

German GDP exhibits a similar pattern during non-recessionary times, as we observe a drop of 

almost 2% after two years. During recessions, however, GDP grows by almost 4% after two years. 

Hence, German agents appear to increase (decrease) their economic activity after a planned tax cut is 

Figure 1: Aggregated Exogenous Drafting Tax Cuts, Unconditional Case 

Note: The shaded area represents 90% confidence bands.
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announced during recessions (non-recessions). The effect is initially negative during non-recessionary 

times when households have more leeway in adjusting their spending.  

In the UK, GDP increases in either state of the business cycle, but insignificantly so during reces-

sions. The positive effect during non-recessions amounts to around 2% one year after the shock. The 

graph resembles the one for ‘unanticipated’ implementation effects (Hayo & Mierzwa, 2021b) but is 

smaller in magnitude. 

 

 

 

 

 

 

 

 

 

4 Robustness 

To identify possible drivers of the heterogeneous effects shown above, we replace GDP in Equations 

(1) and (2) with real per capita consumption, investment, and government spending, all scaled by lagged 

GDP (Barro & Redlick, 2011; Owyang et al., 2013), as well as with employment. In general, consump-

tion, investment, and employment follow in the path of GDP (see Figures A1 and A2 in the Appendix). 

Throughout the analysis, we used contemporaneous observation of planned laws. To account for 

time delays in reaction to tax announcements, we include four lags of the draft (see Figures A3 and A4 

in the Appendix). Next, we include eight lags of the implementation effects (see Figures A5 and A6 in 

the Appendix), as in Hayo and Uhl (2014). Moreover, we re-estimate Equations (1) and (2) employing 

our controls in first differences (see Figures A7 and A8 in the Appendix), rather than in logs (Alloza et 

al., 2019).  

Finally, we use Auerbach and Gorodnichenko’s (2013b) smooth-transition parameter for our state-

dependent estimation (Equation (2)), based on an eight-quarter moving average of (log real) GDP and 

setting γ, the parameter of the logistic function, equal to 1.5 (see Figure A9 in the Appendix). 

Our findings are generally robust to these variations in the estimation design. 

 

5 Conclusion 

Using narrative identification and Local Projections, we study the effects of ‘unanticipated’ tax cuts, 

proxied by the earliest legislative announcements, on GDP in the US, Germany, and the UK over the 

period 1977Q1 to 2018Q4. 

Figure 2: Aggregated Exogenous Drafting Tax Cuts, State-Dependency 

Notes: The shaded area represents 90% confidence bands.  
The lighter (darker) shaded area indicates recession (non-recession) periods. 
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We find strong cross-country heterogeneity, with negative (positive) effects of drafting tax cuts on 

US (UK) GDP and insignificant reactions in Germany. 

Conditioning the analysis on the state of the business cycle, that is, differentiating between reces-

sionary and non-recessionary periods, we find that US GDP drops regardless of the business cycle, 

whereas the effect in the UK is positive, larger, and longer lasting during non-recessions. For Germany, 

GDP increases (decreases) after drafting tax cuts during recessions (non-recessions). Looking at the 

transmission mechanisms for these effects, we find that consumption, investment, and employment gen-

erally follow the dynamics of GDP. 

Hence, ‘unanticipated’ tax cuts reduce economic activity in the US regardless of the business cycle 

position, whereas they can be expansionary in Germany (the UK) during recessions (non-recessions).
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Technical Appendix: 
Tax Laws and Revenue Effects 

 

 
Abstract 

 

This documentation extends Romer and Romer’s (2009), Cloyne’s (2012), Uhl’s (2012), and Gechert et 

al.'s (2016) narrative accounts of legislated tax changes up to the end of 2017. The dataset is the basis 

of my PhD dissertation (Hayo & Mierzwa, 2020, 2021a, 2021b, 2021c; Hayo et al., 2021; Mierzwa, 

2021a). 
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1 Introduction 

This documentation extends Romer and Romer’s (2009), Cloyne’s (2012), Uhl’s (2013), and Gechert et 

al. ’s (2016) narrative accounts of legislated tax changes up to the end of 2017. In their spirit, revenue 

figures and motivations are taken from official governmental records. Moreover, I augment Romer and 

Romer’s (2009) dataset by including earlier legislative steps and their respective revenue figures begin-

ning in 1975. This makes it possible to track tax changes along the legislative process through parlia-

ment, as done in Hayo and Mierzwa (2020) and Hayo and Mierzwa (2021c). 

The aim of this narrative identification is to provide a comparable record of aggregated and disaggre-

gated tax changes in the US, Germany, and UK. It therefore complements and extends the single country 

datasets published by Romer and Romer (2009), Cloyne (2012), Uhl (2013), Mertens and Ravn (2013), 

Gechert et al. (2016), and Nguyen et al. (2021).  

I follow their classifications and further group tax changes into individual income (II), corporate income 

(CI), indirect, and other tax changes. To be more precise, for the US, the classifications countercyclical 

and spending-driven are grouped as endogenous tax changes and the motivations long run and deficit-

driven as exogenous tax changes (see Romer and Romer, 2009). For Germany, exogenous tax changes 

comprise structural changes (S) or budget consolidations (C), whereas countercyclical (CC), spending-

driven (SD), and macroeconomic shocks (MS) are classified as endogenous (see Uhl, 2013). In the case 

of the UK, the endogenous tax shocks comprise the categories demand management (DM), supply stim-

ulus (SS), deficit reduction (DR), and spending-driven (SD), whereas long run (LR), ideological (IL), 

external (ET), and deficit consolidation (DC) are grouped as exogenous (see Cloyne, 2012). 

All raw data are available upon request. 
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2 The Narrative Dataset 

USA 
 

Tax Reduction Act of 197552 
Introduction House Committee53 Passed by House Senate Committee54 
28.01.1975 19.02.1975 CC: –19.7  

(II: –16.1, CI: –3.6) 
27.02.1975 17.03.1975 CC: –28.6  

(II: –21.7, CI: –6.3, Other: –0.5) 
Passed by Senate Joint Committee55 Signed into Law Implementation 
21.03.1975 26.03.1975 CC: –22.9  

(II: –18.1, CI: –4.8) 
29.03.1975 29.03.1975 CC: –22.9  

(II: –18.1, CI: –4.8) 
Sunset 
30.06.1975 CC: 8.1  
(II: 8.1) 
31.12.1975 CC: 14.8  
(II: 10, CI: 4.8) 

For an explanation of this Act, see Romer and Romer (2009). 

 

Tax Reform Act of 197656 
Introduction House Committee57 Passed by House Senate Committee58 
06.11.1975 12.11.1975 LR: –6.9  

(II: –5, CI: –1.9) 
04.12.1975 23.07.1976 LR: –17.3  

(II: –14.2, CI: –3, Other: –0.01) 
Passed by Senate Joint Committee59 Signed into Law Implementation60 
06.08.1976 13.09.1976 LR: –16.1  

(II: –13.8, CI: –2.3, Other: –0.01) 
04.10.1976 04.10.1976 LR: 2.1  

(II: 1.4, CI: 0.7) 
01.01.1977 LR: –0.9  
(II: –0.8, CI: –0.02) 
01.02.1977 LR: –0.01  
(Other: –0.01) 
01.01.1978 LR: –1.7  
(CI: –1.7) 
Sunset 
31.12.1977 LR: 0.7  
(II: 0.7) 
31.12.1979 LR: –0.02  
(CI: –0.02) 
31.12.1980 LR: 0.04  
(CI: 0.04) 

For an explanation of this Act, see Romer and Romer (2009). 

  

                                                            
52 Pub.L. 94-12, https://www.congress.gov/bill/94th-congress/house-bill/2166/actions 
53 Brief Summary of H.R. 2166 as ordered reported by the Committee on Ways and Means, 19 February 1975 
54 S. Rept. No. 94-36 
55 Conference Rept. 94-120 
56 P.L. 94-455, https://www.congress.gov/bill/94th-congress/house-bill/10612/actions 
57 JCS-26-76 
58 JCS-26-76 
59 JCS-31-76 
60 JCS-31-76, JCS-33-76 



Technical Appendix USA 

120 
 

Tax Reduction and Simplification Act of 197761 
Introduction House Committee62 Passed by House Senate Committee63 
16.02.1977 24.02.1977 LR: –10.4  

(II: –9.5, CI: –0.9) 
08.03.1977 28.03.1977 LR: –11.4  

(II: –10, CI: –1.4) 
Passed by Senate Joint Committee64 Signed into Law Implementation 
29.04.1977 06.05.1977 LR: –13.2  

(II: –10, CI: –3.3) 
23.05.1977 23.05.1977 LR: –10.5  

(II: –8.3, CI: –2.2) 
Sunset 
31.12.1978 LR: 11.3  
(II: 8.1, CI: 3.2) 

 

According to the US government’s 1979 budget, the bill consisted of both permanent changes and tem-

porary extensions.65 

Social Security Amendments of 1977 
Introduction House Committee Passed by House Senate Committee 
27.09.1977 

 

17.10.1977 DD: 29.2  
(II: 14.6, CI: 14.6) 

27.10.1977 04.11.1977 DD: 29.2  
(II: 14.6, CI: 14.6) 

Passed by Senate Joint Committee Signed into Law Implementation 
04.11.1977 14.12.1977 DD: 29.2  

(II: 14.6, CI: 14.6) 
20.12.1977 01.01.1979 DD: 8.8  

(II: 4.4, CI: 4.4) 
01.01.1980 DD: 1.7  
(II: 0.9, CI: 0.9) 
01.01.1981 DD: 17.2  
(II: 8.6, CI: 8.6) 
01.01.1982 DD: 1.5  
(II: 0.8, CI: 0.8) 
Sunset 
– 

 

Since the House and Senate revenue figures barely differed,66 I use the Romer and Romer (2009) num-

bers throughout the legislative process, as these authors carefully construct the full year revenue effect 

cleaned of indexation. 

Revenue Act of 197867 
Introduction House Committee68 Passed by House Senate Committee69 
18.07.1978 04.08.1978 LR: –17.5  

(II: –13.2, CI: –4.3) 
10.08.1978 01.10.1978 LR: –22.43  

(II: –17.83, CI: –4.56, Other: –0.04) 
Passed by Senate Joint Committee70 Signed into Law Implementation 
10.10.1978 15.10.1978 LR: –22.1  

(II: –17.4, CI: –4.6, Other: –0.04) 
06.11.1978 06.11.1978 LR: –2.5  

(II: –2.3, CI: –0.2, Other: –0.04) 
01.01.1979 LR: –19  
(II: –14.6, CI: –4.5) 
01.01.1980 LR: –0.5  
(II: –0.5) 
Sunset 
– 

                                                            
61 P.L. 95-30, https://www.congress.gov/bill/95th-congress/house-bill/3477/actions 
62 JCS-6-77, and Romer and Romer (2009) and Mertens and Ravn (2013)  
63 JCS-17-77, and Romer and Romer (2009) and Mertens and Ravn (2013) 
64 JCS-18-77, and Romer and Romer (2009) and Mertens and Ravn (2013) 
65 Budget of the United States Government, Fiscal Year 1979, 20 January 1978, p. 50 
66 See Social Security Amendments of 1977, Volumes 1–3, H.R. 9346, and especially the comparison of House and Senate versions in Volume 
2, pp. 48–49 
67 P.L. 95-600, https://www.congress.gov/bill/95th-congress/house-bill/13511/actions 
68 JCS-34-78 
69 JCS-40-78 
70 JCS-41-78, JCS-7-79 
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For an explanation of this Act, see Romer and Romer (2009). 

Crude Oil Windfall Profit Tax Act of 198071 
Introduction House Committee72 Passed by House Senate Committee73 
03.05.1979 22.06.1979 LR: 14.6  

(CI: 0.1, Other: 14.5) 
28.06.1979 01.11.1979 LR: 14.1  

(II: –0.1, CI: –0.3, Other: 14.5) 
Passed by Senate Joint Committee74 Signed into Law Implementation 
17.12.1979 07.03.1980 LR: 15.7  

(II: –0.04, CI: –0.7, Other: 16.4) 
02.04.1980 02.04.1980 LR: 7.9  

(II: –0.04, CI: –0.2, Other: 8.2) 
01.01.1981 LR: 3.8  
(CI: –0.3, Other: 4.1) 
01.01.1982 LR: 4.2  
(CI: 0.1, Other: 4.1) 
01.01.1983 LR: –0.2  
(CI: –0.2) 
Sunset 
01.01.1986 LR: 0.1 
(CI: 0.1) 

 

The bill mainly affected excise duties. See Romer and Romer (2009) and Mertens and Ravn (2013) for 

a discussion of the tax changes. 

Economic Recovery Tax Act of 198175 
Introduction House Committee76 Passed by House Senate Committee77 
23.07.1981 24.07.1981 LR: –170  

(II: –165.9, CI: –3.6, Other: –0.5) 
29.07.1981 31.07.1981 LR: –169.2  

(II: –166.5, CI: –3.2, Other: 0.4) 
Passed by Senate Joint Committee78 Signed into Law Implementation79 
31.07.1981 31.07.1981 LR: –170.5  

(II: –167, CI: –3.4, Other: –0.1) 
13.08.1981 13.08.1981 LR: –28.7  

(II: –25.8, CI: –2.8) 
01.10.1981 LR: 17.8  
(II: 17.8) 
01.01.1982 LR: –51.7  
(II: –51.3, CI: –0.4) 
09.06.1982 LR: –0.04  
(II: –0.04) 
01.07.1982 LR: –0.5  
(CI: –0.5) 
01.10.1982 LR: 0.1  
(II: –0.1, CI: 0.3) 
01.01.1983 LR: –57.4  
(II: –57.3, CI: , Other: –0.1) 
01.01.1984 LR: –36.1  
(II: –36.1) 
01.01.1985 LR: –14.1  
(II: –14.1) 
Sunset 
– 

 

The revenue effects of rate cuts were taken from Romer and Romer (2009). House and Senate Commit-

tee numbers are approximated by the revenue effects as passed by the House and by Senate, respectively.  

                                                            
71 P.L. 96-223, https://www.congress.gov/bill/96th-congress/house-bill/3919/actions 
72 H. Rept. 96-304 
73 S. Rept. 96-394 
74 JCS-1-81, H. Rept. 96-817, and Romer and Romer (2009) 
75 P.L. 97-34, https://www.congress.gov/bill/97th-congress/house-bill/4242/actions 
76 JCS-39-81, and Romer and Romer (2009) 
77 JCS-39-81, and Romer and Romer (2009) 
78 JCS-71-81, and Romer and Romer (2009) 
79 JCS-71-81, and Romer and Romer (2009) 
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Tax Equity Fiscal Responsibility Act of 198280 
Introduction House Committee81 Passed by House Senate Committee82 
13.11.1981 14.12.1981 15.12.1981 12.07.1982 DD: 19.1  

(II: 3.6, CI: 12.5, Other: 3) 
Passed by Senate Joint Committee83 Signed into Law Implementation84 
23.07.1982 15.08.1982 DD: 23.3  

(II: 3.9, CI: 15.6, Other: 3.8) 
03.09.1982 03.09.1982 DD: 7.3  

(II: 0.2, CI: 6.4, Other: 0.8) 
01.01.1983 DD: $15.5  
(II: 3.7, CI: 8.8, Other: 3) 
01.09.1983 DD: $0.4  
(CI: 0.4) 
Sunset 
31.12.1983 DD: $0.01  
(II: 0.01) 

 

I could not find numbers on the House Committee Report; hence, I set the effect to zero. 

Social Security Amendments of 1983 
Introduction House Committee Passed by House Senate Committee 
03.03.1983 04.03.1983 DD: 50.9  

(II: 25.5, CI: 25.5) 
09.03.1983 23.03.1983 DD: 50.9  

(II: 25.5, CI: 25.5) 
Passed by Senate Joint Committee Signed into Law Implementation 
23.03.1983 24.03.1983 DD: $50.9  

(II: 25.5, CI: 25.5) 
20.04.1983 01.01.1984 DD: 12.1  

(II: 6.1, CI: 6.1) 
01.01.1985 DD: 8.8  
(II: 4.4, CI: 4.4) 
01.01.1986 DD: 4.2  
(II: 2.1, CI: 2.1) 
01.01.1988 DD: 15.5  
(II: 7.8, CI: 7.8) 
01.01.1990 DD: 10.3  
(II: 5.2, CI: 5.2) 
Sunset 
– 

 

As with the 1977 Social Security Amendments, it was difficult to find detailed revenue figures at the 

various legislative stages. Given that the bill moved quickly through both chambers (‘in record time’),85 

I use the figures provided by Romer and Romer (2009) throughout the legislative process. The major 

changes to OASDI were in line with the recommendations of the National Commission on Social Secu-

rity Reform, which were published on January 20, 1983.86 The US Senate, in general, agreed to the 

technical OASDI provisions,87 which were the most important measures of the package.  

  

                                                            
80 P.L. 97-248, https://www.congress.gov/bill/97th-congress/house-bill/4961/all-actions-without-amendments 
81 H. Rept. 97-404 
82 JCX-33-82,  S. Rept. 97-494 
83 JCS-31-82, JCS-38-80 
84 JCS-31-82, JCS-38-80 
85 Social Security Bulletin, July 1983, Vol. 46, No. 7, p. 3 
86 Social Security Bulletin, July 1983, Vol. 46, No. 7, pp. 3–4 
87 Social Security Bulletin, July 1983, Vol. 46, No. 7, p. 23 
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Deficit Reduction Act of 198488 
Introduction House Committee89 Passed by House Senate Committee90 
20.10.1983 05.03.1984 DD: 10.9  

(II: 6.2, CI: 2.7, Other: 2) 
11.04.1984 17.05.1984 DD: 9.7  

(II: 5.2, CI: 3.2, Other: 1.4) 
Passed by Senate Joint Committee91 Signed into Law Implementation92 
17.05.1984 23.06.1984 DD: 10.1  

(II: 4.9, CI: 3.7, Other: 1.5) 
18.07.1984 18.07.1984 DD: 7.2  

(II: 4.3, CI: 3.1, Other: –0.2) 
01.10.1984 DD: 0.4  
(CI: 0.4) 
01.01.1985 DD: 1.6  
(II: 1, CI: 0.7, Other: –0.04) 
01.10.1985 DD: 0.2  
(CI: 0.2) 
01.01.1986 DD: 0.02  
(CI: 0.02) 
Sunset 
– 

 

House Committee and Senate Committee numbers are approximated by the versions passed by the 

House and Senate, respectively. 

Tax Reform Act of 198693 
Introduction House Committee94 Passed by House Senate Committee95 
03.12.1985 07.12.1985 LR: –0.9  

(II: –31.6, CI: 30.6, Other: 0.1) 
17.12.1985 29.05.1986 LR: 17.6  

(II: –3.3, CI: 20.8, Other: 0.1) 
Passed by Senate Joint Committee96 Signed into Law Implementation97 
24.06.1986 18.09.1986 LR: 8.4  

(II: –18.7, CI: 27, Other: 0.1) 
22.10.1986 22.10.1986 LR: 21.8  

(II: 0.7, CI: 21, Other: 0.1) 
01.01.1987 LR: –6.7  
(II: –19.3, CI: 12.7) 
01.07.1987 LR: –6.7  
(CI: –6.7) 
01.01.1988 LR: 0.1  
(CI: 0.1) 
01.01.1989 LR: 0.1  
(CI: 0.1) 
Sunset 
31.12.1988 LR: 1.4  
(II: 0.1, CI: 1.3) 

 

Disentangling the revenue figures between stages of the legislative process is difficult as projections for 

many successive years are given, and these differ remarkably. To ensure consistency, I follow Romer 

and Romer (2009) and Mertens (2015) and use the revenue figures for fiscal year 1987. Senate Com-

mittee Report 99-313 yielded much lower revenue figures for some provisions in fiscal year 1987 and 

dropped the capital gains provisions, which explains the differences in revenue figures between the 

legislative steps. 

 

                                                            
88 P.L. 98-369, https://www.congress.gov/bill/98th-congress/house-bill/4170/actions 
89 JCS-24-84, H. Rept. 98-432 
90 JCS-24-84, H. Rept. 98-432 
91 JCS-41-84 
92 JCS-41-84 
93 P.L. 99-514, https://www.congress.gov/bill/99th-congress/house-bill/3838/actions 
94 H. Rept. 99-426, JCS-15-86 
95 S. Rept. 99-313, JCS-15-86 
96 JCS-10-87 
97 JCS-10-87 
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Omnibus Budget Reconciliation Act of 198798 
Introduction House Committee99 Passed by House Senate Committee100 
26.10.1987 26.10.1987 DD: 14.9  

(II: 4, CI: 8.2, Other: 2.7) 
29.10.1987 11.12.1987 DD: 11.5  

(II: 2, CI: 6.8, Other: 2.7) 
Passed by Senate Joint Committee101 Signed into Law Implementation102 
11.12.1987 21.12.1987 DD: 12.3  

(II: 2.2, CI: 7.5, Other: 2.7) 
22.12.1987 22.12.1987 DD: 3.5  

(II: 2.2, CI: 1.4) 
01.01.1988 DD: 5.5 
(II: 0.2, CI: 5.1, Other: 0.2) 
01.04.1988 DD: 0.223  
(Other: 0.2) 
Sunset 
31.12.1989 DD: –0.2  
(II: –0.2) 
31.12.1990 DD: –2.3  
(Other: –2.3) 

 

House Committee and Senate Committee numbers are approximated by the versions passed by the 

House and Senate, respectively. 

Omnibus Budget Reconciliation Act of 1990103 
Introduction House Committee104 Passed by House Senate Committee105 
15.10.1990 16.10.1990 DD: 31.7  

(II: –0.1, CI: 13.5, Other: 18.3) 
16.10.1990 19.10.1990 DD: 31.3  

(II: 5.2, CI: 7.7, Other: 18.5) 
Passed by Senate Joint Committee106 Signed into Law Implementation107 
19.10.1990 27.10.1990 DD: 30.9  

(II: 6, CI: 10.8, Other: 14.2) 
05.11.1990 05.11.1990 DD: 4.7  

(CI: 4.2, Other 0.5) 
01.12.1990 DD: 7.6  
(Other: 7.6) 
01.01.1991 DD: 17.9  
(II: 5.2, CI: 6.6, Other: 6.1) 
01.07.1991 DD: 1.9  
(II: 1, CI: 1) 
Sunset 
31.12.1991 DD: 2.2  
(II: 0.2, CI: 2) 
30.11.1995 DD: –2.4 
(Other: –2.4) 
31.12.1995 DD: –1.1  
(CI: –1.1) 

 

The aggregated revenue effect includes excise duties (classified as ‘other’, see also Mertens & Ravn, 

2013). Personal and corporate income tax figures include Social Security and payroll components. 

  

                                                            
98 P.L. 100-203, https://www.congress.gov/bill/100th-congress/house-bill/3545/actions 
99 JCX-26-87 
100 JCX-26-87 
101 H. Rept 100-495 
102 H. Rept 100-495 
103 P.L. 101-508, https://www.congress.gov/bill/101st-congress/house-bill/5835/actions 
104 JCX-36-90, JCX-43-90, H. Rept. 101-881 
105 JCX-41-90, JCX-43-90 
106 JCX-45-90 
107 JCX-45-90 
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Omnibus Budget Reconciliation Act of 1993108 
Introduction House Committee109 Passed by House Senate Committee110 
25.05.1993 25.05.1993 DD: 29.7  

(II: 32.525 CI: –2.9) 
27.05.1993 25.06.1993 DD: 32.6  

(II: 27.6, CI: 0.8, Other: 4.2) 
Passed by Senate Joint Committee111 Signed into Law Implementation112 
25.06.1993 03.08.1993 DD: 36.8  

(II: 28.9, CI: 0.7, Other: 7.3) 
10.08.1993 10.08.1993 DD: 24.2  

(II: 22.5, CI: 1.9, Other: –0.1) 
01.10.1993 DD: 4.4  
(CI: 0.02, Other: 4.4) 
01.01.1994 DD: 7.6  
(II: 7, CI: 0.6, Other: 0.02) 
01.08.1994 DD: –0.22  
(CI: –0.22) 
01.01.1995 DD: 0.02  
(CI: 0.02) 
01.10.1995 DD: 2.8  
(Other: 2.8) 
Sunset 
31.12.1993 DD: 0.6  
(II: 0.6) 
31.12.1994 DD: 0.6  
(II: 0.6) 
30.06.1995 DD: 2.2  
(CI: 2.17) 
30.09.1995 DD: 0.4  
(CI: 0.4) 
30.09.1999 DD: –0.3 (Other: –0.3) 

House Committee and Senate Committee numbers are approximated by the versions passed by the 

House and Senate, respectively. 

  

                                                            
108 P.L. 103-66, https://www.congress.gov/bill/103rd-congress/house-bill/2264/actions 
109 JCX-10-93 
110 JCX-9-93, JCX-10-93 
111 JCS-11-93, JCX-11-93 
112 JCS-11-93, JCX-11-93 
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Taxpayer Relief Act of 1997 and Balanced Budget Act of 1997113 
Introduction House Committee114 Passed by House Senate Committee115 
24.06.1997 24.06.1997 SD: –30.7  

(II: –21.8, CI: –8.3, Other: –0.6) 
24.06.1997 DD: 16.2  
(II: 4, CI: 4.3, Other: 7.8) 

25.06.1997 
 

27.06.1997 SD: –21.5  
(II: –24, CI: –1.1, Other: 3.6) 
27.06.1997 DD: 18  
(II: 3.8, CI: 5.4, Other: 8.8) 

Passed by Senate Joint Committee116 Signed into Law Implementation117 
27.06.1997 28.07.1997 SD: –33.5  

(II: –22.8, CI: –2.9, Other: –7.8) 
28.07.1997 DD: 24.9  
(II: 4.2, CI: 5.3, Other: 15.4) 

05.08.1997 05.08.1997 SD: –7.8  
(II: –0.1, CI: –0.3, Other: –7.4) 
05.08.1997 DD: 14.3  
(II: 4, CI: 4, Other: 6.4) 
06.09.1997 DD: 0.1  
(II: 0.1, CI: 0.01) 
01.10.1997 DD: 5.9  
(Other: 5.9) 
01.10.1997 SD: –0.04 
(Other: –0.04) 
01.11.1997 DD: 0.02  
(Other: 0.02) 
02.12.1997 SD: –1.2  
(CI: –1.2) 
01.01.1998 DD: 0.41  
(II: 0.1, CI: 0.3, Other: 0.1) 
01.01.1998 SD: –22.4  
(II: –21.9, CI: –0.5, Other: –0.01) 
06.01.1998 DD: 0.01  
(II: 0.01, CI: 0.01) 
01.07.1998 DD: 0.04 
(Other: 0.04) 
01.10.1998 DD: 0.01  
(II: 0.01) 
01.01.1999 SD: –0.7  
(II: –0.01, CI: –0.7) 
01.01.2000 DD: 2.9 
(Other: 2.9) 
01.01.2000 SD: –0.04  
(CI: –0.04) 
01.01.2003 SD: –0.06  
(II: –0.03, CI: –0.03) 
Sunset 
30.06.1998 SD: $0.6  
(II: 0.2, CI: 0.1, Other: 0.4) 
31.12.2002 SD: $0.1  
(II: 0.01, CI: 0.07) 

 

House Committee and Senate Committee numbers are approximated by the versions passed by the 

House and Senate, respectively. In contrast to Hussain and Malik (2016), Mertens and Ravn (2013), and 

Romer and Romer (2009), child tax credits are included. 

  

                                                            
113 P.L. 105-34, https://www.congress.gov/bill/105th-congress/house-bill/2014/actions 
114 JCX-37-97 
115 JCX-36-97, JCX-37-97 
116 JCX-39-97, JCS-23-97 
117 JCX-39-97, JCS-23-97 
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Economic Growth and Tax Relief Reconciliation Act of 2001118 
Introduction House Committee119 Passed by House Senate Committee120 
 27.03.2001 CC: –5.8  

(II: –5.8) 
27.03.2001 LR: –5.5  
(II: –5.5) 
03.04.2001 LR: –8.8  
(II: –8.8) 
01.05.2001 LR: –2.2  
(II: –2.2, CI: –0.01) 
15.05.2001 CC: –49.1  
(II: –49.1) 
15.05.2001 LR: –0.1  
(II: –0.1) 

29.03.2001 
04.04.2001 
02.05.2001 
16.05.2001 

23.05.2001 LR: –22.4  
(II: –21.7, CI: –0.7) 
23.05.2001 CC: –87  
(II: –87) 

Passed by Senate Joint Committee121 Signed into Law Implementation122 
23.05.2001 26.05.2001 LR: –23  

(II: –23, CI: –0.01) 
26.05.2001 CC: –70.7  
(II: –70.7) 

07.06.2001 07.06.2001 CC: –49.6  
(II: –49.6) 
01.07.2001 CC: –21.1  
(II: –21.1) 
01.01.2002 LR: –15.4  
(II: –15.4, CI: –0.01) 
01.01.2003 LR: –0.4  
(II: –0.4) 
01.01.2004 LR: –0.2  
(II: –0.2) 
01.01.2005 LR: –4.9  
(II: –4.9) 
01.01.2006 LR: –1.6  
(II: –1.6) 
Sunset 
06.06.2002 CC: 0.1  
(II: 0.1) 
31.12.2004 CC: 0.2  
(II: 0.2) 
31.12.2006 LR: 2.1  
(II: 2.1) 
31.12.2009 LR: 6.4  
(II: 6.4) 
31.12.2010 LR: 4.4  
(II: 4.4) 
31.12.2010 CC: 0.03  
(II: 0.03) 
30.09.2011 LR: 0.4  
(II: 0.4) 

 
Timing the individual legislative steps of the Economic Growth and Tax Relief Act of 2001 is difficult 

as it was composed of various drafting bills, that is, the Marriage Penalty and Family Tax Relief Act of 

2001, the Death Tax Elimination Act of 2001, the Comprehensive Retirement Security and Pension 

Reform Act, and the Hope for Children Act, which were already introduced and passed by the House 

and combined in the Senate Committee on Finance Report 896 on 16 May 2001 (Restoring Earnings to 

Lift Individuals and Empower Families (RELIEF) Act of 2001).123 Given the timely concurrence of 

events in the House and Senate, I include the combined measures already in the House version, but date 

them to the individual legislative steps of the drafting bills. The detailed description of the bill by Romer 

and Romer (2009) shows that there were already rumours about those tax reforms at the end of 2000. 

                                                            
118 P.L. 107-16, https://www.congress.gov/bill/107th-congress/house-bill/1836/actions 
119 JCX-17-01, JCX-28-01, JCX-49-01, JCX-85-01 
120 JCX-41-01, JCX-48-01, JCX-49-01, JCX-85-01 
121 JCX-51-01, JCS-1-03 
122 JCX-51-01, JCS-1-03 
123 JCS-1-03, p. 5 
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Therefore, not including them in the House version would make the difference between the House and 

Senate revenue figures large and would not reflect the attention given to those measures. On the other 

hand, dating them to the legislative steps of what is solely called the Economic Growth and Tax Relief 

Act of 2001 does not seem right, either. 

Most measures were scheduled to phase out at the end of 2010; however, some important ones were 

extended by later legislation. The 10% bracket on individual income ($–38 bn), 15% rate bracket on 

married couples filing jointly ($–4 bn), various earned income tax modifications ($–2.6 bn), the child 

tax credit ($–11 bn), and the reduction in various income tax rates ($–21 bn) were passed, successively 

extended, and finally made permanent in the American Taxpayer Relief Act of 2012 and, therefore, 

there is no Sunset date for those measures. The modification of corporate estimated tax requirements is 

excluded as this only changed the timing of tax payment and not liabilities. The classification of the 

measures is taken from Romer and Romer (2009). 

Job Creation and Worker Assistance Act of 2002124 
Introduction House Committee125 Passed by House Senate Committee126 
11.10.2001 
 

17.10.2001 CC: –98.9  
(II: –29.1, CI: –69.7, Other: –0.1) 

24.10.2001 14.02.2002 CC: –42.6  
(II: –0.4, CI: –42.2, Other: –0.1) 

Passed Senate Joint Committee127 Signed into Law Implementation128 
14.02.2002 08.03.2002 CC: –42.6  

(II: –0.4, CI: –42.2, Other: –0.1) 
09.03.2002 09.03.2002 CC: –41.8  

(II: –0.1, CI: –41.6) 
Sunset 
31.12.2003 CC: 5.6  
(II: 0.1, CI: 5.5) 
31.12.2004 CC: 0.1  
(II: 0.01, CI: 0.1) 
31.12.2006 CC: 0.568 
(CI: 0.6) 
31.12.2009 CC: 0.1  
(CI: 0.1) 

 

For an explanation of this Act, see Romer and Romer (2009). 

Jobs and Growth Tax Relief Reconciliation Act of 2003129 
Introduction House Committee130 Passed by House Senate Committee131 
27.02.2003 08.05.2003 LR: –151.5 

(II: –114.7, CI: –36) 
09.05.2003 15.05.2003 LR: –150.6 

(II: –114.7, CI: –36) 
Passed by Senate Joint Committee132 Signed into Law Implementation133 
15.05.2003 22.05.2003 LR: –150.63 

(II: –114.7, CI: –36) 
28.05.2003 28.05.2003 LR: –140.3 

(II: –104.3, CI: –36) 
Sunset 
– 

 

                                                            
124 P.L. 107-147, https://www.congress.gov/bill/107th-congress/house-bill/3090/actions 
125 https://www.hsdl.org/?view&did=440663, HRpt. No.107-251 
126 JCX-7-02 
127 No Joint Committee meeting but mutual agreement of both chambers, JCX-13-02, JCS-1-03 
128 JCS-1-03 
129 P.L. 108-27, https://www.congress.gov/bill/108th-congress/house-bill/2/actions 
130 H. Rept. 108-94 
131 JCX-50-03 
132 H. Rept. 108-126, JCS-5-05 
133 H. Rept. 108-126, JCS-5-05 
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I could not find numbers on the Senate version. I thus proxy the effect by using the Mediation Committee 

numbers as they are almost identical to the House numbers and I assume that the small deviation stems 

from the Senate’s proposals. 

The child credit ($–13.7 bn), the 15% bracket ($–24.9 bn) for individuals and married couples, and 

the 10% bracket ($–8.5 bn) were expanded and the 2006 rate schedule was accelerated ($–38.8 bn). 

Capital gains taxes for individuals were lowered ($–18.4 bn). All these measures were originally de-

signed to phase out, but were successively extended and finally made permanent by the American Tax-

payer Relief Act of 2012 and therefore no revenue offsetting effect is considered. The bonus deprecia-

tion introduced in the JCWA was increased to 50% ($–33.3 bn) and continuously extended by further 

legislation. I thus treat it as permanent. The successive extensions are discussed in the respective bills 

but not considered with their implementation effect. The AMT exempt amount for individuals was in-

creased by $4,500 (singles) and $9,000 (joint filers). Originally scheduled to phase out at the end of 

2004, the AMT was extended until finally made permanent and indexed in the American Taxpayer Re-

lief Act of 2012.134 Such extension of the time period or the amounts applicable occurred frequently as 

the AMT was not linked to inflation. To offset the effects of inflation and to avoid higher tax liabilities, 

the parameters were successively adjusted. Since those adjustments do not reflect discretionary changes 

in tax liabilities but, instead, reflect inflation adjustments, following the procedure of the narrative anal-

ysis, all future extensions are included in all legislative steps, as they might be important information 

for households, except for the implementation effect, as they do not affect the tax liability. 

 
Working Families Tax Relief Act of 2004135 

Introduction House Committee Passed by House Senate Committee 
18.03.2003 19.03.2003  19.03.2003 05.06.2003 
Passed by Senate Joint Committee136 Signed into Law Implementation137 
05.06.2003 23.09.2004 LR: –46.4  

(II: –41.4, CI: –4.8, Other: –0.2) 
04.10.2004 – 

Sunset 
 

 
The bill was first introduced on 18 March 2003 as the Tax Relief, Simplification, and Equity Act of 

2003 and was thereafter changed and amended several times. Its sponsor introduced it ‘to end certain 

abusive tax practices, to provide tax relief and simplification, and for other purposes’.138 Several debates 

in both the House and Senate followed until the bill became temporarily stuck and the intention to offer 

a motion to instruct conferees on H.R. 1308 was announced.139 Finally, on 23 September 2004, the Joint 

Committee compromised between the divergent House and Senate versions. The most important 

measures were the extension of the $1,000 child credit ($–13.1 bn), the AMT relief ($–13.5 bn), the 

marriage penalty relief ($–5.4 bn), the 10% bracket ($–6.4 bn), and extension of the R&D credit ($–3.5 

bn), all of which were further modified and extended by later legislation and finally made permanent in 

                                                            
134 See also the CRS Report “The Alternative Minimum Tax for Individuals: In Brief, May 10, 2016” for a brief overview 
135 P.L. 108-311, https://www.congress.gov/bill/108th-congress/house-bill/1308/actions 
136 JCX-60-04, JCS-5-05 
137 JCX-60-04, JCS-5-05 
138 Thomas. W. (19 March 2003). Congressional Record–House. Vol. 149, No. 44, p. H1970 
139 Congressional Record–House. Vol. 150, No. 100, p. H5950  
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the Consolidated Appropriations Act of 2016; hence, no phase-out effect is considered. Following Uhl 

(2013), I include the revenue figures in the announcement effect of the bill, but not in the implementation 

effect, as tax liabilities are unaffected by the extensions. 

Due to the lively debate in both chambers, it was difficult to exactly time the revenue effects and I 

chose the official legislative steps of the bill.140 However, I do not assign revenue effects to the House 

and Senate versions, as I could find only minor numbers published nowhere close to any important 

legislative step.141 

In the 2005 Economic Report, the bill was described as a part of a package that also included the Eco-

nomic Growth and Tax Relief Reconciliation Act of 2001, the Job Creation and Worker Assistance Act 

of 2002, and the Jobs and Growth Tax Relief Reconciliation Act of 2003, all of which ‘were designed 

to boost both aggregate demand and aggregate supply’.142 Hence, a classification in line with those laws 

seems appropriate, as in Romer and Romer (2009). In the budget documents of February 2004, the need 

for assistance to working families is mentioned: ‘Today’s workers struggle daily with caring for their 

families and meeting their obligations at work. … [T]he Administration supports efforts to provide new 

scheduling options to help ease the pressures faced by workers and their families’.143 The president 

stressed again that the intention was to ‘make all of the tax relief permanent’.144 In the same address, 

Bush said that ‘Senator Kerry and the Democrat leaders are proposing a lot of new Federal spending, 

and the only way to pay for all their promises is to raise taxes on working families. You know where I 

stand. Higher taxes are the wrong policy for this growing economy. Our families and our country are 

better off when Government lets people keep more of what they earn. And that is why I’ll work with 

Congress to keep taxes low, and that is why I will proudly sign the Working Families Tax Relief Act of 

2004 into law’.145 Considering the long-run intention of the temporary tax cuts, I suggest the motivation 

exogenous, long run but the latter statement makes classification as ideological appealing as well. Two 

days later, after signing the bill, Bush stressed the long-run orientation and the need for making the tax 

cuts permanent: ‘Overall, 94 million Americans will have a lower tax bill next year, including 70 million 

women and 38 million families with children. The money they keep will make it easier to save for their 

retirement or their children’s education, invest in a home or a small business or pay off credit card debts. 

… By extending key portions of that tax relief, we will leave close to $50 billion next year in the hands 

of the people who earned it, and that money will help keep the economy moving forward and result in 

even more new jobs for American workers. … Over the next few years, if we fail to take further action, 

the tax relief will expire and Federal income taxes will go up for every American who pays them. For 

the sake of our families and small businesses and farmers, investors, and seniors, we need to make all 

                                                            
140 https://www.congress.gov/bill/108th-congress/house-bill/1308 
141 JCX-61-03 
142 Economic Report of the President (2005). pp. 64–65 
143 Budget of the United States Government (2009). p. 232. 
144 Bush, G. W. (01 October 2004). The President’s Radio Address Online by Gerhard Peters and John T. Woolley, The American Presidency 
Project, https://www.presidency.ucsb.edu/node/211547, retrieved 13 May 2019 
145 Bush, G. W. (01 October 2004). The President’s Radio Address Online by Gerhard Peters and John T. Woolley, The American Presidency 
Project, https://www.presidency.ucsb.edu/node/211547, retrieved 13 May 2019 
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the tax relief permanent’.146 In the Economic Report of the President 2009, the bill was described as 

‘intended to promote long-term growth and improve economic efficiency’.147 I classify the bill as exog-

enous, long run. 

 
Tax Increase Prevention and Reconciliation Act of 2005148 

Introduction House Committee149 Passed by House Senate Committee150 
10.11.2005 17.11.2005 LR: –23.5  

(II: –14.2, CI: –9.3) 
08.12.2005 08.02.2006 LR: –45.8  

(II: –34.2, CI: –11.6) 
08.02.2006 DD: 2.7  
(II: 0.9, CI: 1.9, Other: 0.01) 

Passed by Senate Joint Committee151 Signed into Law Implementation152 
02.02.2006 09.05.2006 DD: 3.3  

(II: 2.8, CI: 0.4) 
09.05.2006 LR: –25.9  
(II: –22, CI: –3.9) 

17.05.2006 17.05.2006 DD: 0.7  
(II: 0.3, CI: 0.4) 
17.05.2006 LR: –0.01  
(CI: –0.01) 
01.01.2010 DD: $2.5  
(II: 2.5)  
Sunset 
– 

 
According to the Economic Report, real GDP was forecast to grow by 3.5% in 2005, driven by consumer 

spending, investment growth, and an increase in net exports.153 This growth rate was expected to prevail 

over the next four years. The unemployment rate was projected to decline by 0.1 percentage points and 

nonfarm payroll employment was projected to grow by 175,000 per month. The trade deficit increased 

to about 5% of GDP at the end of 2004, reflecting faster growth in the USA than among trading partners. 

Hence, the Economic Report did not suggest a need for countercyclical measures. 

The Tax Increase Prevention and Reconciliation Act of 2005 (TIPRA) extended several measures 

that were to expire in the near future. The Senate version did not include the extension of capital gains 

relief ($–6 bn) but proposed a further extension and modification of AMT relief ($–24.8 bn). This posi-

tion also makes up the largest differences across the legislative steps as the Senate Committee projected 

a revenue loss about twice as high as that found in the final version, whereas this measure was not 

proposed in the House Committee version. In the final version, taxation of dividends and capital gains 

at a maximum rate of 15% was extended through 2010, reducing revenues by about $6 bn in a full year, 

beginning 01 January 2009. The enhanced Section 179 expensing for the small business threshold ($–

2.6 bn) and the increased phase-out threshold amount were extended. As those were extensions of ex-

isting measure, I exclude them from the narrative account. For individuals, income limitations are re-

moved and, hence, more taxpayers are allowed to convert their traditional IRAs to Roth IRAs starting 

in 2009. The estimated full year revenue effect for that measure is a plus of about $2.5 bn. The Senate 

                                                            
146 Bush, G. W. (04 October 2004). Remarks on Signing the Working Families Tax Relief Act of 2004 in Des Moines, Iowa Online by Gerhard 
Peters and John T. Woolley, The American Presidency Project, https://www.presidency.ucsb.edu/node/214812, retrieved 13 May 2019 
147 Economic Report of the President (2009). p. 160 
148 P.L. 109-222, https://www.congress.gov/bill/109th-congress/house-bill/4297/actions 
149 H. Rept. 109-304, JCX-10-06 
150 JCX-9-06, JCX-10-06 
151 JCS-1-07, H. Rept. 109-455 
152 JCS-1-07, H. Rept. 109-455 
153 Economic Report of the President (2005). pp. 31–42 
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version contained some compliance and anti-avoidance measures, but these did not make it into the final 

bill. 

In a statement, the bill’s sponsor said that ‘[t]hese extensions [the tax relief for dividends and capital 

gains] are necessary to provide certainty for investors and businesses and are essential to sustaining 

long-term economic growth’.154 When signing the bill on 17 May 2006, George W. Bush expressed no 

concern about the current state of the economy: ‘This economy of ours is hitting full stride. In the first 

quarter of this year, our economy grew at an annual rate of 4.8 percent. This follows a vigorous 2005, 

when the American economy grew at 3.5 percent. The past two-and-a-half years, we‘ve added more 

than 5.2 million new jobs. Productivity over the last five years has grown at the fastest rate in decades. 

Higher productivity leads to higher wages for the American workers. Hourly compensation grew at an 

annual rate of 5.7 percent in the first quarter of this year. American workers are taking home bigger 

paychecks and their standard of living is on the rise. The American economy is powerful, productive, 

and prosperous, and we’re going to keep it that way’.155 Indications of the motivation for the bill can be 

found in the president’s statement, as well. Referring to the measures the bill was to extend, George W. 

Bush said: ‘[S]tarting in 2001 we delivered the largest tax relief since Ronald Reagan was in the White 

House. … The American people have used their money better than the government ever could have. 

They’ve used the tax relief to provide for their families and create jobs and help the American economy 

become the envy of the industrialized world. Our pro-growth policies stand in stark contrast to those in 

Washington who believe you grow your economy by raising taxes and centralizing power. They are 

wrong. Our pro-growth economic policies are working for all Americans. One of the most important 

decisions we made was to cut the taxes on dividends and capital gains. These cuts were designed to 

lower the cost of capital and to encourage businesses to expand and hire new workers. And these tax 

cuts are doing exactly what we expected. … The cuts on dividends and capital gains are reaching fami-

lies and businesses alike’.156 Considering this statement, a classification as exogenous, long run seems 

appropriate. Bush continued: ‘The danger was that the tax cuts on the dividends and capital gains were 

set to expire in 2008. That’s created great uncertainty because businesses and investors couldn’t plan 

for the future without worrying about a big tax increase around the corner. That uncertainty discourages 

investment and expansion. It reduces opportunities for workers and families. The bill you passed helps 

to address this problem by extending the tax cuts on dividends and capital gains. By reassuring busi-

nesses that their taxes will not be going up any time soon, the bill increases confidence for our job 

creators. It will help millions of American families who are saving for the future’.157  

                                                            
154 Thomas, W. (08 December 2005). Statement of Administration Policy: H.R. 4297—Tax Relief Extension Reconciliation Act of 2005, 
Online by Gerhard Peters and John T. Woolley, The American Presidency Project, https://www.presidency.ucsb.edu/node/273529, retrieved 
02 May 2019 
155 Bush, G. W. (17 May 2006). President Bush Signs Tax Relief Extension Reconciliation Act of 2005. The White House Archives, 
https://georgewbush-whitehouse.archives.gov/news/releases/2006/05/20060517-2.html, retrieved 02 May 2019 
156 Bush, G. W. (15 May 2006). President Bush Signs Tax Relief Extension Reconciliation Act of 2005. The White House Archives, 
https://georgewbush-whitehouse.archives.gov/news/releases/2006/05/20060517-2.html, retrieved 02 May 2019 
157 Bush, G. W. (15 May 2006). President Bush Signs Tax Relief Extension Reconciliation Act of 2005. The White House Archives, 
https://georgewbush-whitehouse.archives.gov/news/releases/2006/05/20060517-2.html, retrieved 02 May 2019 
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Deficit consolidation was a concern at that time and, according to the president, this could be 

achieved by a growing economy: ‘Part of our strategy to cut our deficit in half is to continue to grow 

this economy. Tax relief has helped a growing economy, which means more tax revenue for the federal 

treasury. … More than a quarter of these tax revenues come from corporations who pay more because 

they’re growing with the economy. By growing this economy, we’re staying on track to meet our goal 

of cutting the deficit in half by 2009’.158 Overall, there is no indication of an endogenous motivation in 

President Bush’s speech.  

Considering these statements and the state of the economy at the time of implementation, I classify 

the bill as exogenous, long run. Title V of the bill contains revenue offsetting measures. In light of the 

deficit reduction considerations mentioned above, I classify those measures as exogenous, deficit driven. 

I exclude those measures that only change the timing of payments. 

Tax Relief and Health Care Act of 2006159 
Introduction House Committee160 Passed by House Senate Committee161 
19.09.2006 07.12.2006 LR: –16.4  

(II: –6.5, CI: –9.8, Other: –0.2) 
07.12.2006 07.12.2006 LR: –16.4  

(II: –6.5, CI: –9.8, Other: –0.2) 
Passed by Senate Joint Committee162 Signed into Law Implementation163 
07.12.2006 09.12.2006 LR: –16.4  

(II: –6.5, CI: –9.8, Other: –0.2) 
20.12.2006 20.12.2006 LR: –8.7  

(II: –0.9, CI: –7.8) 
01.01.2007 LR: –0.1  
(II: –0.1, CI: –0.01) 
01.01.2008 LR: –0.4  
(CI: –0.4)  
Sunset 
31.12.2007 LR: 0.9  
(II: 0.7, CI: 0.2) 
31.12.2008 LR: 0.5  
(II: 0.01, CI: 0.5) 
31.12.2012 LR: 0.4  
(II: 0.4) 

 
The Tax Relief and Health Care Act was introduced on 19 September 2006 but did not contain any 

relevant tax changes. After passing the House and the Senate, a joint conference was held and an agree-

ment was reached on 09 December 2016. During the debate, there were no fundamental changes in the 

provisions. Since there were no committees assigned and, instead, debates between the two chambers 

took place instantaneously, I approximate the two committee dates to the days the bill passed the re-

spective chambers. For the same reason, I approximate the Senate bill with the House bill, as it is iden-

tical to the final version as published in JCS-1-07. 

P.L. 109-432 modifies and extends various tax relief provisions and makes changes to energy tax 

law, health savings accounts, and to the Surface Mining Control and Reclamation Act. However, the 

majority of costs stem from tax extenders, summarised in Title I of the bill. For tax year 2006, the option 

                                                            
158 Bush, G. W. (15 May 2006). President Bush Signs Tax Relief Extension Reconciliation Act of 2005. The White House Archives, 
https://georgewbush-whitehouse.archives.gov/news/releases/2006/05/20060517-2.html, 02 retrieved May 2019 
159 P.L. 109-432, https://www.congress.gov/bill/109th-congress/house-bill/6111/actions 
160 JCX-51-06 
161 I could not find reliable numbers, but since the final revenue effect was identical to the House’s version and the bill was passed in both 
chambers within few days, I take those numbers for the Senate, too. 
162 JCS-1-07 
163 JCS-1-07 
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for taxpayers to deduct state and local sales tax was extended for two years ($–3 bn) and made permanent 

in the Consolidations Appropriations Act of 2016, and the deduction for qualified tuition and other 

higher education expenses was extended for two years ($–1.6 bn). As usual, the extensions enter the 

narrative account only at earlier legislative stages, not in the implementation effect. The R&D credit 

was modified ($–7.5 bn) and scheduled to phase out at the end of 2006. However, it was extended by 

later legislation and finally made permanent in the Consolidated Appropriations Act of 2016. Hence, no 

reverse effect is included and the measure is treated as permanent. The bill also included a package of 

temporary energy tax provisions, mostly effective for 2008 only. Some minor positions related to health 

savings accounts were implemented from the day of enactment or 01 January 2007. 

When signing the bill, there was no hint at a countercyclical motivation. Referring to the state of 

the economy, the Fact Sheet said: ‘The American economy is strong, productive, and prosperous. The 

most recent jobs report shows that our economy created 132,000 jobs in November alone, and we have 

added more than 7 million new jobs since August 2003—more than Japan and the European Union 

combined. The unemployment rate has remained low at 4.5 percent, and the latest figures show that real 

hourly wages increased 2.3 percent in the last year, meaning an extra $1,350 for this year for the typical 

family of four with both parents working’.164 

The extending provisions, even if intended to be temporary, were justified as improving the eco-

nomic situation in the long run: ‘We are extending the deductibility of tuition and higher education 

expenses to help more Americans go to college and compete in the global market. We are also extending 

and modernizing the research and development tax credit to keep our Nation leading the world in tech-

nology and innovation. By allowing businesses to deduct part of their R&D investments from their taxes, 

this Act will encourage American companies to pursue the innovative products, medicines, and technol-

ogies of the future’.165 In his speech, Bush said: ‘As we look forward, our goal is to maintain pro-growth 

economic policies that strengthen our economy and help raise the standard of living for all our citizens. 

The bill I sign today will continue important progress in four key ways. First, the bill will extend key 

tax relief measures that are critical to expanding opportunity, continuing economic growth, and revital-

izing our communities. … Secondly, this bill will help expand and diversify energy supplies. The bill 

will increase America’s energy security by reducing dependence on foreign sources of energy. … 

Fourth, the bill will help make health care affordable and accessible for more Americans. This bill 

strengthens health savings accounts, which we created in 2003. … The bill will help open new markets 

for American goods and services around the world. I believe in free and fair trade. I believe free and fair 

trade is in the interests of the working people of this country. The bill authorizes permanent normal trade 

relations with Vietnam. … With all these steps, we’re working to improve the health and prosperity of 

                                                            
164 Bush, G. W. (20 December 2006). Fact Sheet: Tax Relief and Health Care Act of 2006 Online by Gerhard Peters and John T. Woolley, The 
American Presidency Project., https://www.presidency.ucsb.edu/node/283745, retrieved 15 May 2019 
165 Bush, G. W. (20 December 2006). Fact Sheet: Tax Relief and Health Care Act of 2006 Online by Gerhard Peters and John T. Woolley, The 
American Presidency Project, https://www.presidency.ucsb.edu/node/283745, retrieved 15 May 2019 
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the American people and to keep our economy growing. We’re going to continue to support wise poli-

cies that encourage and enhance the entrepreneurial spirit in America, so this country of ours can remain 

the economic leader in the world’.166 

Considering the arguments listed above, I propose a classification as exogenous, long run. 

Tax Increase Prevention Act of 2007167 
Introduction House Committee168 Passed by House Senate Committee169 
30.10.2007 06.11.2007 LR: –51  

(II: –50.8, CI: –0.2) 
09.11.2007 06.12.2007 LR: –50.6  

(II: –50.6) 
Passed by Senate Joint Committee170 Signed into Law Implementation171 
06.12.2007 19.12.2007 LR: –50.6  

(II: –50.6) 
26.12.2007 – 

Sunset 
– 

 
The Tax Increase Prevention Act of 2007 was introduced on 30 October 2007 and reported by the Com-

mittee on Ways and Means on 06 November 2007. In the final version, only one measure remained: the 

bill provided tax relief for individuals who would have become subject to AMT by increasing the ex-

emption amount to $66,250 for married filling a joint return, to $44,350 for individuals, and to $33,125 

for married filling separate returns and by extending the non-refundable credits. Those measures were 

effective for taxable years beginning in 2007 and the final cost estimate was about $50.6 bn for 2008. 

As mentioned before, AMT relief was continuously adjusted for inflation and increased and finally in-

dexed in the American Taxpayer Relief Act of 2012. Therefore, revenue effect is included. President 

Bush made no personal statement when signing the bill. However, given the economic importance, I 

include it in the narrative account. 

As reason for change, it was stated that the ‘Congress is concerned about the projected increase in 

the number of individuals who will be affected by the individual alternative minimum tax for 2007. The 

provision will reduce the number of individuals who would otherwise be affected by the minimum 

tax’.172 On the day of introduction, Congressman Steve Israel commented on the proposal, saying that 

‘the greatest financial assaults on America’s middle class is the alternative minimum tax. Originally, it 

was meant to ensure that several dozen of the richest families in America paid their fair share of taxes, 

but it wasn’t indexed for inflation, so it’s robbing middle class taxpayers, like our union members, our 

cops, firefighters, teachers and nurses. Now, after too long, finally a real effort at reform is developing. 

… But I am pleased that finally we are seriously addressing this middle-class rip-off. I want to thank 

Chairman Rangel. I hope to work closely with him in achieving real reform and real relief for America’s 

working families and middle-class taxpayers’.173  

                                                            
166 Bush, G. W. (20 December 2006). Remarks on Signing the Tax Relief and Health Care Act of 2006 Online by Gerhard Peters and John T. 
Woolley, The American Presidency Project, https://www.presidency.ucsb.edu/node/272487, retrieved 15 May 2019 
167 P.L. 110-166, https://www.congress.gov/bill/110th-congress/house-bill/3996/actions 
168 H. Rept. 110-431 
169 I assume that the small deviation between House and final version stems from the Senate’s proposals. 
170 No Joint Committee meeting but mutual agreement of both chambers, JCS-1-09 
171 JCS-1-09 
172 JCT (2009). General Explanation of Tax Legislation Enacted in the 110th Congress. JCS-01-09. U.S. Government Printing Office, p. 61 
173 Israel, S. (30 October 2007). Congressional Record, Proceedings and  Debates of the 110th  Congress, First  Session. Vol. 153, No. 166, p. 
H12157 
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The same argument was given in the Economic Report that followed about two months after the 

bill passed: ‘[I]n recent years, the AMT increasingly affects middle-income families, primarily because 

its parameters are not indexed for inflation. Those who are most vulnerable include families with many 

children … and families in high-tax states. …The solution thus far has been to pass a series of temporary 

“patches” to limit the scope of the AMT. The most recent patch keeps the number of AMT filers stable 

through 2007 at about 4 million—the same as in 2006—instead of the increase to 25 million that would 

have occurred had the patch not been enacted. The Administration proposes a similar patch for 2008 in 

the Budget that will continue to keep the aggregate number of AMT taxpayers roughly constant. If the 

AMT is not patched in future years, the number of taxpayers affected will continue to climb, resulting 

in a rising tax-to-GDP ratio’.174  

Considering the arguments listed above, fairness seems to be the driving motivation of the under-

lying bill. Therefore, I classify this single measure as exogenous, long run. On the other hand, consid-

ering the timing of the relief, I suggest the alternative classification of endogenous, countercyclical. 

Economic Stimulus Act of 2008175 
Introduction House Committee176 Passed by House Senate Committee177 
28.01.2008 29.01.2008 CC: –145.9  

(II: –101.1, CI: –44.8) 
29.01.2008 30.01.2008 CC: –152.6  

(II: –115.1, CI: –37.5) 
Passed by Senate Joint Committee178 Signed into Law Implementation179 
07.02.2008 07.02.2008 CC: –150.5 

(II: –105.7, CI: –44.8) 
13.02.2008 13.02.2008 CC: –106.6 

(II: –105.7, CI: –0.9) 
Sunset 
31.12.2008 CC: 106.6  
(II: 105.7, CI: 0.9) 

 
After an average economic growth rate of 2.8% over the previous six years, predictions for 2008 were 

revised downward and domestic manufacturing was expected to face challenges,180 while unemploy-

ment had risen slightly.181  

The Economic Stimulus Act of 2008 consisted of only a few, but large, individual measures. The 

temporary measures can be separated into a recovery rebate for individuals for 2008, plus $300 per 

qualifying child tax credit, representing a cut in individual liabilities by about $106 bn in 2008, offset 

by an equally sized shock at the end of 2008, and investment incentives for businesses. On the business 

side, the temporary 50% bonus depreciation was extended for property placed in service in 2008. As 

usual, the extension ($–44 bn) is not reflected in the implementation effect. Furthermore, the Section 

179 limitations were temporarily increased, amounting to about $–0.9 bn in 2008. This measure was not 

further extended and, hence, there is an offsetting effect in 2009Q1. There were no major changes in 

any of the committees. 

                                                            
174 Economic Report of the President (2008). p.119. 
175 P.L. 110-185, https://www.congress.gov/bill/110th-congress/house-bill/5140/actions 
176 JCX-6-08 
177 JCX-12-08 
178 No Joint Committee meeting but mutual agreement of both chambers, JCS-1-09 
179 JCS-1-09 
180 Budget of the United States Government (2009). p. 4 
181 Budget of the United States Government (2009). p. 11 
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According to the Economic Report, the ‘primary purpose of these actions was to provide short-

term, countercyclical stimulus to the economy by encouraging short-run growth in consumer spending 

and business investment’.182 Further, ‘tax rebates were chosen as the best way to provide this short-term 

stimulus because of the speed with which they put money into the hands of people most likely to spend 

it. Similarly, the business tax incentives were designed to encourage firms to accelerate purchases of 

capital equipment, making such purchases in 2008 rather than waiting until 2009 or later’.183 In a state-

ment, the Bush administration commended the House for taking ‘swift, decisive bipartisan action to 

improve the Nation’s near-term economic outlook by passing the compromise bill’,184 stressing the im-

portance for short-run growth. This is also indicated in the president’s budget, where it is stated that ‘the 

President called for the quick adoption of an effective growth package of broad-based tax relief to boost 

consumption and investment and to help keep instability and uncertainty from causing additional harm 

to the overall economy’.185 Considering the arguments listed above, I classify this act as endogenous, 

countercyclical. 

The Emergency Economic Stabilization Act of 2008186 
Introduction House Committee187 Passed by House Senate Committee188 
Various dates 20.05.2008 CC: –3.8  

(II: –2.2, CI: –1.5, Other: –0.2) 
24.09.2008 CC: –95.1  
(II: –88.7, CI: –6.3, Other: –0.1) 
01.10.2008 CC: –2.8  
(II: –0.03, CI: –2.7) 

21.05.2008 
24.09.2008 
03.10.2008 

23.09.2008 CC: –3.8  
(II: –2.2, CI: –1.5, Other: –0.2) 
01.10.2008 CC: –98.9  
(II: –88.5, CI: –10.2, Other: –0.2) 

Passed by Senate Joint Committee189 Signed into Law Implementation190 
23.09.2008 
01.10.2008 

03.10.2008 CC: –109.1  
(II: –92, CI: –16.9, Other: –0.2) 

03.10.2008 03.10.2008 CC: –6.6  
(II: –4.8, CI: –1.8) 
01.01.2009 CC: 1.5  
(II: –0.1, CI: 1.6) 
Sunset 
31.12.2008 CC: 0.03  
(II: 0.02, CI: 0.02) 
31.12.2009 CC: 7.9  
(II: 9, CI: –1.1) 
31.12.2010 CC: 0.1  
(CI: 0.1) 
31.12.2013 CC: 0.2  
(II: 0.04, CI: 0.2) 
31.12.2016 CC: 0.1  
(II: 0.1, CI: 0.2, Other: –0.2) 
31.12.2017 CC: –0.04  
(Other: –0.04) 

 
The official title of the bill is ‘H.R. 1424—A bill to provide authority for the Federal Government to 

purchase and insure certain types of troubled assets for the purposes of providing stability to and pre-

venting disruption in the economy and financial system and protecting taxpayers, to amend the Internal 

                                                            
182 Economic Report of the President (2009). p. 160 
183 Economic Report of the President (2009). p. 160 
184 Bush, G. W. (04 February 2008). Statement of Administration Policy: H.R. 5140—Recovery Rebates and Economic Stimulus for the Amer-
ican People Act of 2008. Online by Gerhard Peters and John T. Woolley, The American Presidency Project, https://www.presi-
dency.ucsb.edu/node/276628, retrieved 17 December 2018 
185 Budget of the United States Government (2009). p. 12 
186 P.L. 110-343, https://www.congress.gov/bill/110th-congress/house-bill/1424/actions 
187 H. Rept 110-658, JCX-46-08, JCX-69-08r, JCX-78-08 
188 JCX-70-08, JCX-78-08 
189 No Joint Committee meeting but mutual agreement of both chambers, JCS-1-09 
190 JCS-1-09 
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Revenue Code of 1986 to provide incentives for energy production and conservation, to extend certain 

expiring provisions, to provide individual income tax relief, and for other purposes’. The bill consisted 

of three parts and became the vehicle for passage of economic stimulus relief during the financial cri-

sis.191 The three sections of the bill were the Emergency Economic Stabilization Act of 2008, the Energy 

Improvement and Extension Act of 2008 (EIEA),192 and the Tax Extenders and Alternative Minimum 

Tax Relief Act of 2008 (AMTRA).193 Each part was originally designed as a stand-alone bill. The 

AMTRA had already been passed by the House and the EIEA had been passed by both chambers. There-

fore, I use the previous legislative steps for timing. 

Since most of the revenue provisions stem from extensions of income and business tax rebates, the 

implementation effect is rather small. Nevertheless, I include it in the narrative account because the 

announcement effect is relevant. The largest single tax rebate was extension of AMT relief for personal 

credits from 01 January 2008, lowering revenues by about $76.7 bn. As usual, the full year revenue 

effect does not enter the implementation. Overall, rebates of in total $100 bn were provided by H.R. 

1424, with most of the measures scheduled to phase out at the end of 2009. However, the majority were 

successively extended or made permanent by later legislation and hence do not contribute to the sunset 

effect. The other individual income extensions made up about $–15 bn, whereas business tax rebate 

extensions made up about $–17 bn. 

The Act was signed shortly after the failure of Lehman Brothers in mid-September. However, ac-

cording to the Economic Report,194 signals of stagnation were already evident earlier in the year 2008. 

Real GDP declined over the four quarters of 2008, employment losses averaged 82,000 people per 

month, with a negative outlook for the future. The influence of the stimulus package implemented earlier 

in 2008 was expected to fade out by the end of the year. Real consumer spending fell sharply in the third 

quarter of 2008. The president’s Economic Report opens with a warning about the negative effects of 

the financial crisis. It states that ‘several forces that developed over many years in the credit and housing 

markets … coupled with a sustained period of rising energy prices, was sufficient to threaten the entire 

financial system and generated a shock so large that its effects have been felt throughout the global 

economy’.195 Furthermore, ‘the potential damage to American households and businesses was so severe 

that a systemic, aggressive, and unprecedented Government response was the only responsible policy 

option’.196 In a statement on 29 September 2008, George W. Bush called for a ‘[s]wift enactment [to] 

enable the Nation’s economy to mitigate a substantial near-term risk, to smooth and accelerate its re-

covery from a financial market shock …’.197 On 01 October 2008 the president further stressed the 

                                                            
191 Govtrack.us, https://www.govtrack.us/congress/bills/110/hr1424/summary, retrieved 14 November 2018 
192 https://www.congress.gov/bill/110th-congress/house-bill/6049/actions 
193 https://www.congress.gov/bill/110th-congress/house-bill/7005/actions 
194 Economic Report of the President (2009). pp. 31–33 
195 Economic Report of the President (2009). p. 3 
196 Economic Report of the President (2009). p. 3 
197 Bush, G. W. (29 September 2008). Statement of Administration Policy: H.R. 3997—Emergency Economic Stabilization Act of 2008 Online 
by Gerhard Peters and John T. Woolley, The American Presidency Project, https://www.presidency.ucsb.edu/node/285550, retrieved 23 No-
vember 2018 
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importance of immediate action by saying that if ‘the financial markets fail to function, American fam-

ilies will face great difficulty in getting loans to purchase a home, buy a family car, or finance a child’s 

education. Businesses, too, will be unable to attract the credit they need to retain and create jobs. These 

concerns are not hypothetical’.198 Considering these statements as well as the economic circumstances, 

I classify this law as endogenous, countercyclical. 

 
American Recovery and Reinvestment Act of 2009 (H.R.1)199 

Introduction House Committee200 Passed by House Senate Committee201 
26.01.2009 28.01.2009 CC: –155.9  

(II: –110.9, CI: –45) 
28.01.2009 10.02.2009 CC: –260.7  

(II: –196, CI: –64.8) 
Passed by Senate Joint Committee202 Signed into Law Implementation203 
10.02.2009 12.02.2009 CC: –209  

(II: –172.1, CI: –36.9) 
17.02.2009 17.02.2009 CC: –110.1  

(II: –89.4, CI: –20.7) 
Sunset 
30.11.2009 CC: 1.1  
(II: 1.1) 
31.12.2009 CC: 4.4  
(II: 5.1, CI: –0.7) 
31.12.2010 CC: 91.7  
(II: 68.9, CI: 22.8) 
31.12.2011 CC: 0.4  
(CI: 0.4) 

 
The economic situation was still characterised by the aftermath of the economic crisis. GDP growth 

became negative in the second half of 2008,204 employment losses averaged 82,000 per month during 

the first eight months of 2008, and unemployment rose from 5% in April 2008 to 6.7% in November.205 

Real hourly compensation fell 2% in 2008 and real GDP was forecast to fall in 2009.206 

The bill was projected to reduce federal taxes by about $287 bn over 10 years, out of which $232 

bn were for individuals.207 The ‘Making Work Pay’ tax credit was implemented from 01 January 2009 

to 31 December 2010 and reduced liabilities by about $66 bn. It was not extended through 2011 and, 

hence, there is a revenue offsetting effect at the end date. Originally scheduled to phase out, the EITC 

was temporarily increased ($–2.4 bn), the American Opportunity Tax Credit was modified ($–4.4 bn), 

and the earnings threshold for the child credit was reduced ($–7.5 bn). However, these provisions were 

continuously extended and finally made permanent by later legislation and, hence, are treated as perma-

nent. The individual AMT exemption was further extended and, as before, does not enter the implemen-

tation effect ($–82.7 bn). Business relief amounts to about $–37 bn, out of which $–16 bn are driven by 

                                                            
198 Bush, G. W. (01 October 2008). Statement of Administration Policy: Senate Amendments to H.R. 1424—Emergency Economic Stabiliza-
tion Act of 2008, Energy Improvement and Extension Act of 2008, and Tax Extenders and Alternative Minimum Tax Relief Act of 2008 
Online by Gerhard Peters and John T. Woolley, The American Presidency Project, https://www.presidency.ucsb.edu/node/284405, retrieved 
01 December 2018 
199 P.L. 111-5, https://www.congress.gov/bill/111th-congress/house-bill/1/actions 
200 JCX-7-09 
201 JCX-18-09  
202 JCX-19-09, JCS-2-11 
203 JCS-2-11 
204 Economic Report of the President (2009). p. 31 
205 Economic Report of the President (2009). p. 32 
206 Economic Report of the President (2009). p. 33 
207 Tax Policy Center, https://www.taxpolicycenter.org/briefing-book/what-did-2008-10-tax-stimulus-acts-do, retrieved 05 April 2019 
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extensions of existing measures, hence do not enter the implementation effect. The single largest busi-

ness relief was the deferral of income arising from indebtedness ($–22.8 bn), effective from the day of 

enactment and phasing out at the end of 2010. The Senate version proposed larger tax cuts, compared 

to the House bill, also including credits for home purchases ($–15.8 bn) and the extension of the AMT 

relief ($–82.7 bn). However, the credit for home purchases did not make it into the final version, whereas 

the AMT relief did. Furthermore, the five-year carry back of net operating losses, as proposed by the 

Senate ($–35 bn), was modified in the final version and in the end amounted to less than $1 bn. Most of 

the remaining measures were scheduled to phase out at the end of 2009 or 2010. 

In the budget documents, the bill was motivated as follows: ‘As the year started, it became clear 

there was a wide and growing shortfall between what the economy could produce and what it was pro-

ducing. If we kept on this course, economists predicted that the economy would shed millions of addi-

tional jobs, the unemployment rate could exceed 10 percent, and over the next two years, the country 

would lose roughly $2 trillion in income. With traditional monetary policy levers largely exhausted, the 

Congress passed and the President signed into law the American Recovery and Reinvestment Act of 

2009 …, a nationwide effort to create jobs and transform our economy to compete in the 21st Cen-

tury’.208 Hence, both short-term stabilisation and long-run orientation were mentioned as rationales be-

hind the bill. However, in the president’s message, the short-run character is stressed. Barack Obama 

said that ‘at this particular moment, government must lead the way in providing the short-term boost 

necessary to lift us from a recession this severe and lay the foundation for future prosperity. That’s why 

immediately upon taking office, my Administration worked with the Congress to pass the American 

Recovery and Reinvestment Act. This plan’s provisions will put money in the pockets of the American 

people, save or create at least three and a half million jobs, and help to revive our economy’.209 After the 

bill passed the House and the Senate, President Obama said in his weekly address that the bill ‘is a major 

milestone on our road to recovery…I will sign this legislation into law shortly, and we’ll begin making 

the immediate investments necessary to put people back to work doing the work America needs done 

…’.210 After signing the bill, Barack Obama published another statement stressing the importance of the 

bill for both the short and the long run: ‘The situation we face could not be more serious. We have 

inherited an economic crisis as deep and as dire as any since the Great Depression. Economists from 

across the spectrum have warned that failure to act quickly would lead to the disappearance of millions 

of more jobs and national unemployment rates that could be in the double digits. … No one policy or 

program will solve the challenges we face right now, nor will this crisis recede in a short period of time. 

However, with this Act we begin the process of restoring the economy and making America a stronger 

and more prosperous nation’.211  

                                                            
208 Budget of the United States Government (2010). p. 23 
209 Budget of the United States Government (2010). p. 2 
210 Obama, B. (14 February 2009). The President’s Weekly Address Online by Gerhard Peters and John T. Woolley, The American Presidency 
Project, https://www.presidency.ucsb.edu/node/286318, retrieved 01 December 2018 
211 Obama, B. (17 February 2009). Statement on Signing the American Recovery and Reinvestment Act of 2009 Online by Gerhard Peters and 
John T. Woolley, The American Presidency Project, https://www.presidency.ucsb.edu/node/286325, retrieved 03 December 2018 
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Considering the economic circumstances at the time of passage, as well as the statements quoted 

above, I classify this bill as endogenous, countercyclical. 

The Worker, Homeownership, and Business Assistance Act of 2009212 
Introduction House Committee213 Passed by House Senate Committee214 
10.09.2009 22.09.2009 CC: –0.2  

(II: –0.1, CI: –0.1) 
22.09.2009 03.11.2009 CC: –41.9  

(II: –9.3, CI: –32.6) 
Passed by Senate Joint Committee215 Signed into Law Implementation216 
04.11.2009 05.11.2009 CC: –41.9  

(II: –9.3, CI: –32.6) 
06.11.2009 06.11.2009 CC: –33.3  

(CI: –33.3) 
01.12.2009 CC: –8.8  
(II: –8.8) 
01.01.2011 CC: 1.4  
(II: 0.7, CI: 0.7) 
Sunset 
30.04.2010 CC: 8.9  
(II: 8.9) 
31.12.2010 CC: 33.3  
(CI: 33.3) 
31.12.2017 CC: –1.4  
(II: –0.7, CI: –0.7) 

 
The House version of the bill only contained minor revenue figures and the Senate version is the first 

containing significant revenue effects, which are also identical to the final numbers of the bill. The most 

relevant tax benefit for individuals is modification of the first-time homebuyer credit for homes bought 

in 2008 and 2009, beginning from 01 December 2009 and phasing out on 30 April 2010. The estimated 

revenue effect is about $10 bn, from which I subtract the effect of the mere extension of the measure 

($1.2 bn, enacted in the ARRA of 2012). For businesses, the carry-back period for net operating losses 

incurred after 31 December 2007 was increased to five years. The implementation date is set to the date 

the law was signed. The costs are estimated at about $33.2 bn, with the sunset date being end of 2010. 

The required corporate estimated tax payments factor for corporations with assets of at least $1 bn was 

increased by 33 percentage points in 2014 and decreased the portion due in subsequent payments for 

that tax year. However, since this only shifted the timing of payment and not liabilities, the effect is not 

considered.  

After signing the law, President Obama provided insight into its motivation: ‘The rebound in the 

housing market was one of the big factors that contributed to the growth of the economy last quarter and 

brought hundreds of thousands of families into the housing market. We want to give even more families 

the chance to own their own home. … [T]his bill will also cut taxes for struggling businesses, with even 

larger cuts for small businesses, which means that thousands of entrepreneurs will get the cash they need 

                                                            
212 P.L. 111-92, https://www.congress.gov/bill/111th-congress/house-bill/3548/actions 
213 JCX-40-09 
214 JCX-45-09 
215 No Joint Committee meeting but mutual agreement of both chambers, JCX-45-09, JCS–2–11 
216 JCS-2-11 



Technical Appendix USA 

142 
 

to avoid laying off workers or closing their doors …’.217 In the Economic Report, the Act is listed as a 

‘fiscal stimulus’.218 

Considering the time context, as well as the statements quoted above, I classify this bill as endog-

enous, countercyclical.  

Patient Protection and Affordable Care Act of 2010 (ACA)219 and the Health Care and Education 
Reconciliation Act of 2010 (HCERA)220 

Introduction House Committee Passed by House Senate Committee 
– – – – 
Passed by Senate Joint Committee Signed into Law Implementation221 
– – 23.03.2010 23.03.2010 LR: –4.7  

(II: –0.59, CI: –4.1) 
01.07.2010 LR: 0.2  
(CI: 0.2) 
01.01.2011 LR: 10.1  
(II: 0.7, CI: 9.4) 
01.10.2012 LR: 0.3  
(CI: 0.27) 
01.01.2013 LR: 30.9  
(II: 26.1, CI: 4.8) 
01.01.2014 LR: –1.7  
(II: –11, CI: 9.3) 
01.01.2015 LR: 8  
(CI: 8) 
Sunset 
31.12.2010 LR: 0.2  
(CI: 0.2) 

 
Dating and quantifying the revenue effects at the early legislative steps of this bills was not feasible. 

The introduction of universal healthcare had been mentioned during the election primaries and was dis-

cussed on several occasions222 and several drafting bills emerged in both the House and Senate in mid-

2009. No revenue figures were available for those early bills at the time of introduction or passage, but 

the number of revenue projections increased in late 2009.223 However, neither the published House 

Committee on Ways and Means report224 nor the Senate Committee report contained revenue figures 

such that they can be dated to the respective days as is usually done in this narrative account. The revenue 

figures of the bill, as passed by the Senate on 24 December 2009 were first summarised in March 

2010.225 Therefore, I do not include unsecure dates and revenue figures, but only use the information on 

the implementation effect.226 

The ACA included a total of 10 titles, phasing in between 2010 and 2020, but most became effective 

either in 2013 or 2014. The HCERA consisted of fewer measures, which came into effect either on the 

                                                            
217 Obama, B. (06 November 2009). Remarks on Signing the Worker, Homeownership, and Business Assistance Act of 2009 Online by Gerhard 
Peters and John T. Woolley, The American Presidency Project, https://www.presidency.ucsb.edu/node/287730, retrieved 06 May 2019 
218 Economic Report of the President (2010). pp. 51–55 
219 P.L. 111-148, https://www.congress.gov/bill/111th-congress/house-bill/3590/actions  
220 P.L. 111-152, https://www.congress.gov/bill/111th-congress/house-bill/4872/actions  
221 JCS-2-11 
222 See Timeline: Milestones in Obama’s Quest for Healthcare Reform, Reuters, 22 March 2010, https://www.reuters.com/article/us-usa-
healthcare-timeline-idUSTRE62L0JA20100322, retrieved 18 October 2020 
223 See, e.g., JCX-43-09, JCX-46-09, JCX-48-09, JCX-53-09, JCX-55-09, JCX-61-09 
224 H. Rept. 111-299 
225 JCX-10-10, JCX-17-10 
226 JCS-2-11 
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day of enactment or at the beginning of 2013. The major rebates of the ACA were a 2014 healthcare tax 

credit for individuals who buy health insurance ($–11 bn) and a FICA credit for small businesses provid-

ing health insurance to their workers ($–4 bn) from the day of enactment. The revenue-raising measures 

were a 40% excise tax (Cadillac Tax) on high-cost employer plans ($12.2 bn), which was scheduled to 

phase in in 2018 but was delayed to 2020 by the Consolidated Appropriations Act of 2016 and finally 

repealed by Congress in December 2019. As part of the package, I also classify this measure in this bill 

as ‘income tax’, rather than excise tax. Shared responsibility fees for employers were introduced, origi-

nally from 2014 but again delayed to January 2015 ($8 bn). High-income households became subject to 

an additional HI tax of 0.9% starting 01 January 2013 ($13.3 bn) and a Medicare tax of 3.8% applied to 

unearned income with AGI in excess of $200,000 ($250,000 filing jointly), raising revenues by $10.6 

bn starting January 2013. An annual fee on health insurance providers was effective from the day of 

enactment ($9.3 bn) and one on manufacturers and importers of branded drugs began 01 January 2011 

($2.9 bn). 

In his speech to a joint session of Congress on 09 September 2009,227 Barack Obama hinted at the 

bill’s motivation. While recovery after the financial crisis was still on the agenda, it was not the reason 

for the healthcare reform, as he said: ‘[W]e did not come here just to clean up crises. We came here to 

build a future’. He goes on, ‘[r]ight now, too much of the hard-earned savings and tax dollars we spend 

on healthcare don’t make us any healthier. … More than four decades ago, this nation stood up for the 

principle that after a lifetime of hard work, our seniors should not be left to struggle with a pile of 

medical bills in their later years’. Regarding the effect on the budget, Obama stated: ‘I will not sign a 

plan that adds one dime to our deficits, either now or in the future. … Reducing the waste and ineffi-

ciency in Medicare and Medicaid will pay for most of this plan’. Hence, countercyclical or spending-

driven concerns did not seem to play a role at the time of legislation. I classify this bill as exogenous, 

long run. 

 
Small Business Jobs Act of 2010228 

Introduction House Committee229 Passed by House Senate Committee230 
13.05.2010 15.06.2010 CC: 0.2  

(CI: 0.3) 
17.06.2010 16.09.2010 CC: –55.4  

(II: –1.5, CI: –54) 
Passed by Senate Joint Committee231 Signed into Law Implementation232 
16.09.2010 23.09.2010 CC: –55.3  

(II: –1.5, CI: –54) 
27.09.2010 27.09.2010 CC: –12.7 

(II: –1.5, CI: –11.4) 
01.01.2011 CC: –2.5  
(II: 0.01, CI: –2.5) 
Sunset 
31.12.2010 CC: 1.2  
(II: –0.2, CI: 1.6) 
31.12.2011 CC: 14 
(II: 1.7, CI: 12.3) 

                                                            
227 Obama, B. (09 September 2009). http://news.bbc.co.uk/2/hi/americas/8247661.stm, retrieved 19 October 2020 
228 P.L. 111-240, https://www.congress.gov/bill/111th-congress/house-bill/5297/actions  
229 JCX-32-10 
230 JCX-48-10 
231 No Joint Committee meeting but mutual agreement of both chambers, JCX-48-10, JCS-2-11 
232 JCS-2-11 
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When introduced, The Small Business Jobs Act of 2010 contained only minor revenue effects. The 

Senate then introduced major amendments on 16 September 2010. On 23 September, the House agreed 

to the amendments, making this also the date of the joint agreement. Since the House agreed to the 

Senate version and the Senate version is identical to the final version, I approximate the revenue figures 

of the mutual agreement of both chambers using those figures.  

The bill included a bundle of policies to benefit small businesses. Temporary measures were intro-

duced to deliver capital to banks and small businesses. The largest single measure for businesses was 

the one-year extension of the 50% bonus depreciation through 2011. The revenue effect was given at 

$40 bn for 2011, but, as it was an extension of an already existing measure, it is excluded from the final 

implementation effect. It was scheduled to phase out at the end of 2011, but was extended by future 

legislation. For 2011, the bill further increased the maximum amount under Section 179 and the phase-

out threshold amount to $2 million, reducing revenues by about $9.7 bn, phasing out at the end of 2011. 

The Act included some revenue-raising anti-avoidance measures, for example, modification of infor-

mation reporting for rental property expense payments and an increase in penalties related to information 

returns, which, however, amounted to less than $1 bn. Again, the required corporate estimated tax pay-

ment was altered, which I again exclude, as it only changes the timing of payment and not liabilities.  

The February Economic Report anticipated the need for small business aid, stressing the adverse 

impact of the recent crisis on small businesses. The report states that ‘the Administration has identified 

three key priorities. One is a multifaceted program to jump-start job creation by small businesses, which 

are critical to growth and have been particularly harmed by the recession …’.233 

The 2011 Economic Report stated that ‘hiring by small businesses slowed during 2008 and 2009’234 

and mentions impeded access to credit235 and lists the Small Business Jobs Act of 2010 as a response to 

that matter. On 22 July, when the bill was still being heavily debated in the Senate, the Obama Admin-

istration published a statement of administration policy, saying that “[t]he Administration strongly sup-

ports Senate passage of the Senate Amendment to H.R. 5297. Small businesses are the backbone of the 

American economy and where most new jobs begin. … [I]t includes provisions proposed by the Presi-

dent that will spur investment, innovation, and job creation by small businesses …’.236 

When Barack Obama signed the bill, he expressed his support, indicating its possible motivation: 

‘Yet along with the middle class, small businesses have borne the greatest brunt of this recession. They 

… were hit by a one-two punch. The downturn has meant people are spending less, so there’s less 

demand. And the financial crisis made it difficult for small businesses to get loans. … Government … 

can’t create jobs to replace the millions that we lost in the recession, but it can create the conditions for 

                                                            
233 Economic Report of the President (2010). p. 78 
234 Economic Report of the President (2011). p. 150 
235 Economic Report of the President (2011). pp. 143–149 
236 Barack Obama, Statement of Administration Policy: Senate Amendment to H.R. 5297—Small Business Jobs Act of 2010 Online by Gerhard 
Peters and John T. Woolley, The American Presidency Project, https://www.presidency.ucsb.edu/node/288386, retrieved 13 May 2019 
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small businesses to hire more people, through steps like tax breaks. … But as far as we’ve come, eve-

rybody in this room understands we’ve still got a long way to go. I don’t have to tell folks here that 

small businesses still face hardships, and it’s still too difficult for many creditworthy small-business 

owners to get loans. So there is more we can do to help them grow and to help them hire. And that’s 

why I began fighting for months to pass this jobs bill, the most significant step on behalf of our small 

businesses in more than decade. And once I sign it, it’s going to speed relief to small businesses across 

this country right away. … So this law will do two big things: It’s going to cut taxes, and it’s going to 

make more loans available for small businesses. It’s a great victory for America’s entrepreneurs. … At 

this difficult time in our country, it’s essential that we keep up the fight for every job, for every new 

business, for every opportunity to strengthen this economy’.237 

Considering the arguments listed above, I classify the measures as endogenous, countercyclical. 

 
The Tax Relief, Unemployment Insurance Reauthorization, and Job Creation Act of 2010 (aka 
the Middle Class Tax Relief Act of 2010)238 

Introduction House Committee239 Passed by House Senate Committee240 
01.12.2010 01.12.2010 CC: –210.9 

(II: –207.7, CI: –3.3) 
02.12.2010 15.12.2010 CC: –420.1 

(II: –340.3, CI: –79.8) 
Passed by Senate Joint Committee241 Signed into Law Implementation242 
15.12.2010 16.12.2010 CC: –420.1 

(II: –340.3, CI: –79.8) 
17.12.2010 17.12.2010 CC: –43.4  

(II: –28.1, CI: –15.4) 
01.01.2011 CC: –67.2  
(II: –67.2) 
Sunset 
31.12.2011 CC: 22.4  
(II: 0.7, CI: 21.8) 
31.12.2012 CC: 72.4  
(II: 69.1, CI: 3.3) 

 
The Act was originally introduced in March 2010 as the Federal Aviation Administration Extension Act 

of 2010. On 01 December 2010, the House amended the draft with the text of the Middle Class Tax 

Relief Act of 2010; hence, I choose this date for the House Committee version. On 15 December, the 

Senate inserted the text of the Tax Relief, Unemployment Insurance Reauthorization, and Jobs Creation 

Act of 2010. The House agreed to this amendment on 16 December 2010 and, hence, I date the joint 

agreement to this day and use the figures of the final version for both the Senate and the Joint Committee 

stages. This amendment increased the budget effect by about twice the size and added temporary estate 

and gift tax relief, increase of the first-year bonus depreciation, and reduction of the employee-side 

OASDI contributions, as well as other measures. Most previous tax rebates that were scheduled to run 

out at the end of 2010 were extended. As those extensions did not change liabilities, they are excluded 

                                                            
237 Obama, B. (27 September 2010). Remarks on Signing the Small Business Jobs Act of 2010 Online by Gerhard Peters and John T. Woolley, 
The American Presidency Project, https://www.presidency.ucsb.edu/node/288685, retrieved 08 May 2019 
238 P.L. 111-312, https://www.congress.gov/bill/111th-congress/house-bill/4853/actions  
239 Ways and Means Committee Table 10-1 207 R, JCX-53-10 
240 I could not find precise numbers on the revenue effect of the Senate version. However, the House agreed to the Senate version. Therefore, 
I take the figures from the final revenue effects from JCS-2-11 as the Senate’s version. 
241 No Joint Committee meeting but mutual agreement of both chambers, JCS-2-11 
242 JCS-2-11 
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from the implementation effect of the bill. As mentioned before, the 50% additional first-year depreci-

ation for property was extended, again, through 2012. For 2011, this bonus depreciation was increased 

to 100%, as well. I use the difference from the previous revenue figure as the discretionary shock, im-

plemented on the day of announcement and phasing out at the end of 2011 ($15.4 bn). Other business 

relief extensions amount to $–22 bn. The individual income brackets (10%, 25/28%, and 33/35%; in 

total $–63.5bn), as well as other personal income tax relief (child tax credit, marriage penalty relief, 

education tax relief; in total $–53.1 bn) were further extended. The lower capital gains bracket was 

extended, lowering the announcement effect by $15 bn. The AMT relief was further extended ($–85.8 

bn) and other individual income tax extensions amounted to about $–20 bn. However, as all of these are 

extensions, they do not contribute to the implementation effect.  

The only other discretionary changes remaining that enter the implementation effect, besides the 

change to bonus depreciation, are a temporary payroll tax reduction (employee-side of OASDI) by 2 

percentage points, which was implemented starting 01 January 2011 ($–67.2 bn). Originally scheduled 

to phase out at the end of the year, the position was extended in the Temporary Payroll Tax Cut Contin-

uation Act of 2011 and in the Middle Class Tax Relief and Job Creation Act of 2012, hence phasing out 

on 31 December 2012. The other measure was temporary estate and gift tax relief, lowering revenues 

by $28 bn. Originally scheduled to phase out at the end of 2012, the measure was made permanent in 

the American Taxpayer Relief Act of 2012 and, hence, there is no reversed effect and I treat it as per-

manent. 

In August, Secretary Geithner argued that extending the tax cuts for the middle class was necessary 

in order to maintain economic recovery and to avoid a fall in disposable income.243 Later, in his remarks 

on signing the Act, President Obama provided further insight on the motivation for the legislation. He 

said that the measures are ‘a substantial victory for middle class families across the country. They’re the 

ones hit hardest by the recession we’ve endured. They’re the ones who need relief right now. And that’s 

what is at the heart of this bill’.244 In the budget, the bill was justified as follows: ‘To continue the 

progress we have made in stopping the recession and to create incentives for continued economic growth 

and job creation, the President brought together both sides in Washington to work out a compromise 

plan on a range of expiring tax provisions and other policies. After a hard-fought campaign season, 

many thought that a deal would be impossible. Yet, on December 17, the President signed into law the 

bipartisan Tax Relief, Unemployment Insurance Reauthorization, and Job Creation Act of 2010’.245 In 

the following president’s Economic Report, the countercyclical character was stressed, saying that 

‘[s]upportive policies enacted near the end of 2010—the Tax Relief, Unemployment Insurance Reau-

thorization, and Job Creation Act (TRUIRJCA)—cushioned the adverse shocks experienced in 2011’.246 

                                                            
243 Geithner, T. (04 August 2010). Remarks as Prepared for Delivery at Center For American Progress, TG-814, https://www.treas-
ury.gov/press-center/press-releases/Pages/tg814.aspx, retrieved 03 December 2018 
244 Obama, B. (17 December 2009). Remarks on Signing the Tax Relief, Unemployment Insurance Reauthorization, and Job Creation Act of 
2010 Online by Gerhard Peters and John T. Woolley, The American Presidency Project, https://www.presidency.ucsb.edu/node/289292, re-
trieved 03 December 2018 
245 Budget of the United States Government (2012). p. 16 
246 Economic Report of the President (2012). p. 40 
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I propose the classification endogenous, countercyclical. 

 
The Temporary Payroll Tax Cut Continuation Act of 2011247 

Introduction House Committee248 Passed by House Senate Committee249 
23.12.2011 23.12.2011 CC: –18.8  

(II: –18.8) 
23.12.2011 23.12.2011 CC: –18.8  

(II: –18.8) 
Passed by Senate Joint Committee250 Signed into Law Implementation251 
23.12.2011 23.12.2011 CC: –18.8  

(II: –18.8) 
23.12.2011 – 

Sunset 
– 

 
The bill was introduced on 23 December 2011, passed both chambers unanimously, and was signed by 

President Obama on the same day. Debate about the only relevant measure—the extension of the em-

ployee payroll tax rebate—started earlier, though. For example, in a news conference in July, President 

Obama said: ‘[A]mong the options that are available to us is, for example, the payroll tax cut, which 

might not be exactly the kind of program that I would design in order to boost employment, but does 

make a difference because it puts money in the pockets of people who are then spending it at businesses, 

large and small. That gives them more customers, increases demand, and it gives businesses a greater 

incentive to hire’.252 On 05 December 2011, Obama again stressed the countercyclical nature of the 

situation: ‘Although the unemployment rate went down last month, our recovery is still fragile, and the 

situation in Europe has added to that uncertainty. And that’s why the majority of economists believe it’s 

important to extend the payroll tax cut. … So my message to Congress is this: Keep your word to the 

American people, and don’t raise taxes on them right now. Now is not the time to slam on the brakes, 

now is the time to step on the gas. Now is the time to keep growing the economy, to keep creating jobs, 

to keep giving working Americans the boost that they need’.253 However, since the duration of the ex-

tension was not clear at the time of these statements, I chose the day the bill passed through the chambers 

as only then were revenue figures available. 
Its main measure is the temporary extension through 29 February 2012 of the 4.2% Social Security 

payroll tax rate for individuals, which was scheduled to expire at the end of 2011. The costs were esti-

mated at $18.8 bn in 2012, as it was extended for only the first two months and, hence, I do not compute 

a full year revenue effect. As it is a mere extension of an already existing measure, the implementation 

effect is set to zero. As mentioned before, the relief was further extended through 2012 by the Middle 

Class Tax Relief and Job Creation Act of 2012. 

Considering the argumentation above, I classify this law as endogenous, countercyclical. 

 

                                                            
247 P.L. 112-78, https://www.congress.gov/bill/112th-congress/house-bill/3765/actions 
248 JCX-57-11 
249 Senate passed without amendment, JCX-57-11 
250 No Joint Committee meeting but mutual agreement of both chambers, JCX-57-11, JCS-2-13 
251 JCS-2-13 
252 Obama, B. (11 July 2011). The President’s News Conference Online by Gerhard Peters and John T. Woolley, The American Presidency 
Project, https://www.presidency.ucsb.edu/node/290834, retrieved 06 May 2019 
253 Obama, B. (05 December 2011). Remarks on Payroll Tax Cuts and Unemployment Insurance Online by Gerhard Peters and John T. Wool-
ley, The American Presidency Project, https://www.presidency.ucsb.edu/node/297749, retrieved 06 May 2019 
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Middle Class Tax Relief and Job Creation Act of 2012254 
Introduction House Committee255 Passed by House Senate Committee256 
09.12.2011 13.12.2011 CC: –111.6 

(II: –71.8, CI: –39.8) 
13.12.2011 17.12.2011 CC: $2.1  

(II: 2.1) 
Passed by Senate Joint Committee257 Signed into Law Implementation258 
17.12.2011 16.02.2012 CC: –70.1  

(II: –70.1) 
22.02.2012 – 

Sunset 
– 

 
The Economic Report as well as the budget documents for the fiscal year 2013 were published at around 

the time the act was signed and provide information about the contemporaneous economic conditions. 

As mentioned in the Economic Report, real GDP rose 1.6 percent in 2011, unemployment fell from 9.4 

percent in December 2010 to 8.3 percent in January 2012. Due to the revolution in Libya, the crude oil 

price rose by about 30 percent from the second half of 2010 to the second half of 2011, lowering con-

sumer confidence and purchasing power of disposable income. As a result, consumer spending growth 

slowed down to 1.4 percent in the first half of 2011.259  

The middle class played a prominent role in the budget documents. Its role for long-term economic 

development is stressed multiple times. In the economic report, it is written that ‘[s]trengthening and 

expanding the middle class […] [is] therefore at the root of the Obama Administration’s strategy to re-

establish an economy that is built to last.’260 Considering this, the classification exogenous, long run 

seems appealing. However, there was a big difference between the House’s version and the Senate’s 

version and the Senate version did not include any tax relief.261 The House version also proposed to 

extend the 100% bonus depreciation through 2012 ($–38bn). During the legislative process, the business 

measures were removed and only one major provision survived: the Payroll Tax Holiday was extended 

through 2012, with a revenue effect of $70.1 bn. As this was only a temporary extension, the figure does 

not enter the implementation effect. Furthermore, as this was a temporary measure designed to start 

from 2012Q2, I do not adjust the revenue figure given for fiscal year 2012 to compute a full year revenue 

effect. The offsetting revenue effect in 2013Q1 is already considered in the discussion of the ‘Tax Relief, 

Unemployment Insurance Reauthorization, And Job Creation Act Of 2010’. The applicable percentage 

for corporate estimated tax payments were changed from the day of enactment. However, this measure 

only shifted the payments to different years, compared to the previous legislation and the revenue effect 

was small. Therefore, I exclude this position.  

The Economic Report further mentions ‘lingering effects of the financial crisis and the longstanding 

problem of weak income growth for the middle class, … additional shocks from natural disasters in 

                                                            
254 P.L. 112-96, https://www.congress.gov/bill/112th-congress/house-bill/3630/actions 
255 Since there were no committees assigned, House Committee and Senate Committee numbers are approximated by the versions passed by 
the House and Senate, respectively, JCX-2-12, JCX-3-12 
256 JCX-2-12, JCX-3-12 
257 JCX-17-12, JCS-2-13 
258 JCS-2-13 
259 Economic Report of the President (2012). pp. 37–46 
260 Economic Report of the President (2012). p. 22 
261 JCX-3-12 
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Asia, unrest in the Middle East that caused oil prices to spike, self-inflicted wounds to confidence from 

the contentious debt ceiling debate over the summer, and stress in European debt markets.’262  

Considering the temporary character, as well as the negative economic outlook at the time, I classify 

the act as endogenous, countercyclical. 

 
American Taxpayer Relief Act of 2012263 

Introduction House Committee264 Passed by House Senate Committee265 
24.07.2012 24.07.2012 DD: –255.4 

(II: –253.3, CI: –2.1) 
01.08.2012 27.07.2012 DD: –191.1 

(II: –191.1) 
31.07.2012 DD: –35.5  
(II: –13.1, CI: –21.9, Other: –0.6) 

Passed by Senate Joint Committee266 Signed into Law Implementation267 
27.07.2012 
01.01.2013 

01.01.2013 DD: –349.8 
(II: –289.2, CI: –60.1, Other: –0.5) 

02.01.2013 – 
Sunset 
– 

 
Parts of the bill were first introduced in the House as the Job Protection and Recession Prevention Act 

of 2012 on 24 July 2012. Around the same time, other parts of the final bill—the Middle Class Tax Cut 

Act and the Family and Business Tax Cut Certainty Act of 2012—emerged in the Senate,268 parts of 

which were overlapping with House provisions. I tried to consider the similarities and differences, as 

well as the timely occurrence. For dating the Senate versions, I use the dates written on the reports (JCX-

65-12 on 27 July 2012 and JCX-68-12 on 31 July 2012). The major difference in the Senate bill was the 

exclusion of tax cuts for highest incomes ($–22 bn in the House version, $–5 bn in the final version),269 

as well as no extension of the current estate and gift tax policy. However, those measures made it into 

the final bill. The Senate also proposed further extension of previous income tax credits ($–24.5 bn), 

which became part of the final bill. In addition, the final version included extension of the 50% bonus 

depreciation, which was not included in earlier versions. The combined package was then passed by the 

Senate as the American Taxpayer Relief Act of 2012 (ATRA) on 01 January 2013. The bill bypassed 

the fiscal cliff by averting scheduled income tax raises and spending reductions.270. There was no Me-

diation Committee meeting, and I take the day of mutual agreement by the House and Senate on 01 

January 2013 as the date of the Joint Committee. 

The bill, in general, contains tax cuts compared to what would have happened without the ATRA. 

In 2013, several tax reductions included in the Economic Growth and Tax Relief Reconciliation Act of 

2001, the Jobs and Growth Tax Relief Reconciliation Act of 2003, and the American Recovery and 

Reinvestment Tax Act of 2009 were scheduled to expire. The result would have been higher personal 

income tax and estate and gift tax rates, as well as the alternative minimum tax (AMT) applying to more 

                                                            
262 Economic Report of the President (2012). p. 22 
263 P.L. 112-240, https://www.congress.gov/bill/112th-congress/house-bill/8/actions 
264 JCX-64-12, JCX-68-12, JCX-77-12 
265 JCX-65-12, JCX-70-12 
266 No Joint Committee meeting but mutual agreement of both chambers, JCS-2-13 
267 JCS-2-13 
268 The first revenue effect was given in JCX-68-12, on 31 July 2012 
269 Blumenauer, E. (01 August 2012). Blumenauer: End Trillion Dollar Giveaway to Top 2%, https://blumenauer.house.gov/media-cen-
ter/press-releases/blumenauer-end-trillion-dollar-giveaway-top-2, retrieved 20 September 2020 
270 Congress.gov. H.R. 8—American Taxpayer Relief Act of 2012, https://www.congress.gov/bill/112th-congress/house-bill/8, retrieved 04 
December 2018 
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people. The Tax Policy Centre estimated that a failure to extend those rebates would ‘have raised taxes 

by more than $500 billion in 2013—an average of almost $3,500 per household’.271 My measure is 

lower, as I took the numbers from JCS-2-13. Since all the relevant provisions in the American Taxpayer 

Relief Act of 2012 were permanent extensions of rebates already in place, the implementation effect of 

those measures is not considered. Furthermore, all extensions were either further extended or made per-

manent by later legislation. Those not made permanent are discussed and considered in two major bills—

the Tax Increase Prevention Act of 2014 and the Consolidated Appropriations Act of 2016. 

The permanent individual tax relief extensions covered the 10%, 25% and 28%, and 33% and 35% 

income brackets ($–49 bn), the estate and gift tax schedule ($–28 bn), and the capital gains tax structure 

($–6.7 bn). As mentioned, AMT relief was made permanent and linked to inflation ($–139 bn). Several 

measures implemented in 2009 were further extended ($–26 bn) and finally made permanent in the 

Consolidated Appropriations Act of 2016 and, hence, do not contribute to the sunset effect. Business 

tax extensions amounted to about $–60 bn, out of which the major effect was due to the extension of the 

50% bonus depreciation ($–34bn), which again was later extended and is not included in the sunset 

effect. 

Perceptions of the budgetary effect of these provisions on the US deficit were not unanimous. The 

president of the Peter G. Peterson Foundation, Michael A. Peterson, said that the ‘agreement to avert 

the fiscal cliff is a necessary step to protect the fragile economic recovery in the short term’.272 However, 

the ‘fiscal cliff was a significant missed opportunity to put the nation on a sustainable fiscal path’.273 On 

the other hand, President Obama said ‘this was just one step in the broader effort to grow our economy 

and shrink our deficits’.274 Furthermore, he said, ‘[t]his week’s action further reduces the deficit by $737 

billion, making it one of the largest deficit reduction bills passed by Congress in over a decade. And I’m 

willing to do more’.275 The nonpartisan Congressional Budget Office (CBO) estimated the budget ef-

fects, compared to the baseline scenario with previous legislation. According to the projections, the 

deficit would be boosted by $4.6 trillion from 2013 through 2022. This contradicts President Obama’s 

interpretation. Regarding economic growth, the CBO forecast higher output in 2013 due to the ATRA. 

In the long run, however, output was predicted to be lower due to the higher deficit and hence the de-

crease in national saving and a lower stock of productive capital.276 In the Economic Report, Barack 

Obama is cited at stating: ‘We cannot just cut our way to prosperity’,277 a reference to the economy’s 

catching-up process. ‘Before the enactment of ATRA, the Congressional Budget Office … estimated 

                                                            
271 Tax Policy Center, https://www.taxpolicycenter.org/briefing-book/what-did-american-taxpayer-relief-act-2012-do, retrieved 05 April 2019 
272 Peterson, M. A. (01 January 2013). Statement from Foundation President & COO, Michael A. Peterson, on Fiscal Cliff Agreement. The 
Peter G. Peterson Foundation, https://www.pgpf.org/press-release/statement-from-foundation-president-coo-michael-a-peterson-on-fiscal-
cliff-agreement, retrieved 04 December 2018 
273 Peterson, M. A. (01 January 2013). Statement from Foundation President & COO, Michael A. Peterson, on Fiscal Cliff Agreement. The 
Peter G. Peterson Foundation, https://www.pgpf.org/press-release/statement-from-foundation-president-coo-michael-a-peterson-on-fiscal-
cliff-agreement, retrieved 04 December 2018 
274 Obama, B. (05 January 2013). The President’s Weekly Address, The American Presidency Project, https://www.presi-
dency.ucsb.edu/node/303380, retrieved 04 December 2018. 
275 Obama, B. (05 January 2013). The President’s Weekly Address, The American Presidency Project., https://www.presi-
dency.ucsb.edu/node/303380, retrieved 04 December 2018 
276 CBO (04 January 2013). The ‘Fiscal Cliff’ Deal, https://www.cbo.gov/publication/43835, retrieved 04 December 2018 
277 Economic Report of the President (2013). p. 27 
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that if the massive tax hikes and spending cuts originally scheduled to take place in 2013 had been 

allowed to occur, the full force of these austerity measures, equivalent in dollar terms to roughly 4 per-

cent of GDP, would have caused the unemployment rate to rise by more than one percentage point and 

likely driven the economy into another recession’.278 Further, the ‘Council of Economic Advisers … 

projected that if tax rates rose for middle-class families earning less than $250,000 a year as was planned 

under then-current law, U.S. consumers would have reined in their spending by nearly $200 billion in 

2013. … This would have been a deeply damaging self-inflicted wound to the economy. ATRA avoided 

this massive fiscal retrenchment, securing permanent income tax relief for 98 percent of Americans and 

97 percent of small businesses …’.279 

Considering these arguments, together with the projected increase of the budget deficit, and in line 

with Liu & Williams (2019), I classify the act as exogenous, deficit-driven. 

The Tax Increase Prevention Act of 2014280 
Introduction House Committee281 Passed by House Senate Committee282 
01.12.2014 03.12.2014 CC: –81.4  

(II: –9.4, CI: –71.4, Other: –0.6) 
03.12.2014 16.12.2014 CC: –81.4  

(II: –9.4, CI: –71.4, Other: –0.6) 
Passed by Senate Joint Committee283 Signed into Law Implementation284 
16.12.2014 16.12.2014 CC: –81.4  

(II: –9.4, CI: –71.4, Other: –0.6) 
19.12.2014 – 

Sunset 
– 

 
The bill was introduced in the House on 01 December 2014 and passed the House on 03 December. The 

package included the Achieving a Better Life Experience Act of 2014 (ABLE), which, however, only 

added small revenue figures to the overall budget effect and the majority of the bill’s positions changed 

government spending, which is not relevant for this narrative account and therefore excluded. The bill 

was passed by the Senate on 16 December 2014, without amendment. Following previous reasoning, I 

date the day of mutual agreement to that day, as now the final version of the bill was certain. I use the 

same revenue figures throughout the legislative process, as those were the same in the documents pub-

lished on 03 December and in the final estimation given by the JCT in JCS-1-15. 

The purpose of the bill was to retroactively extend existing tax reductions through 2014. Subtitle 

A contains individual tax extenders, Subtitle B business tax extenders, and Subtitle C energy tax extend-

ers; in total, more than 50 tax benefits were extended. The most relevant individual tax extenders were 

the exclusion of imputed income from the discharge of indebtedness for a principal residence ($–3 bn), 

a deduction for state and local general sales tax ($–3 bn), and a deduction for mortgage insurance pre-

miums ($–1 bn). Among the major business tax extensions were the research credit ($–3.8 bn), the work 

opportunity tax credit ($–1 bn), the 50% bonus depreciation ($–45.3 bn), the treatment of certain real 

property as Section 179 property ($–11.7 bn), and the exception under Subpart F for active financing 

                                                            
278 Economic Report of the President (2013). pp. 27–28 
279 Economic Report of the President (2013). p. 28 
280 P.L. 113-295, https://www.congress.gov/bill/113th-congress/house-bill/5771/actions 
281 JCX-107-14R 
282 JCX-107-14R 
283 No Joint Committee meeting but mutual agreement of both chambers, JCX-107-14R, JCS-1-15 
284 JCS-1-15 
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income ($–5.1 bn). Those extensions were further extended or made permanent in the PATH of 2015 

(see below) and do not enter the sunset effect with the opposite sign.  

Standard procedure in the narrative account for extenders is to not include them, as they do not 

change tax liabilities. However, in this case, the extenders were implemented 12 months after their ex-

piration date at the end of 2013. Even though the extension was likely, as most extenders were included 

in previous extender packages, one could justify including them in the account as discrete actions be-

cause of the time delay. In support of doing so is the fact that during the 113th Congress, various bills 

were proposed in the House and the Senate to further extend or make permanent several of the expired 

credits.285 For example, earlier in 2014, the Senate Finance Committee proposed legislation for a two-

year extenders package for most of the expired positions called the Expiring Provisions Improvement 

Reform and Efficiency Act (EXPIRE, S. 2260), but this was voted down in May 2014. Hence, one could 

argue that the reapproved extension did not come as a surprise. During debate, however, congressional 

representatives painted a different picture. On 03 December 2014, McDermott said: ‘There is a funda-

mental issue with our current policy on tax extenders. I was a Ways and Means chairman in the State 

legislature and was told by a very important businessman in the State of Washington once: I don’t care 

what rate you give me, tell me how long it is going to be; how am I going to amortize this? I need to 

know the length of time. This bill, so people really understand, lasts exactly 28 days. It will die on 

January 1. It is for last year. Now, businesses and individuals can’t be certain they are going to get a tax 

break because of the stop-and-start, temporary nature of Congress reauthorizing these tax bills. Busi-

nesses and individuals need to know what the tax is going to be in the beginning of the year so that they 

can plan and take advantage of incentives rather than waiting until the last 2 weeks of the year when the 

Congress may or may not act. This year, businesses that want to take advantage of the research tax credit 

have either been sitting on the sidelines or making investments or not making investments not knowing, 

or maybe they gambled and said: Well, we figure that Congress will do something some day’.286 

On 16 December 2014, Senator Harry Reid raised this view again: ‘Of course, we have the power 

to enshrine tax provisions for any length of time we choose. What the Congress can’t do is travel back 

through time. The Congress can pass this $41 billion bill, but it cannot change anything taxpayers did 

6, 8 or 10 months ago. Those decisions have been made’.287 Anyway, I follow standard procedure in the 

literature and do not include the revenue effect. Due to the on-going practice of extending rebates, it is 

likely that those extensions were anticipated. Alternatively, the measures could be considered as discre-

tionary tax cuts, rather than mere extensions of already existing measures. 

There was unanimous consent in both the House and the Senate about the necessity for a long-term 

tax reform instead of simply extending provisions. The bill was discussed in the House on 03 December 

2014. Marlin Stutzman, a Republican like the sponsor of the bill, Dave Camp, argued the following: 

                                                            
285 The Congressional Research Services (CRS) provides an overview of the legislative history: CRS (04 September 2015). Report R43898 
Tax Provisions that Expired in 2014 (“Tax Extenders”), by Molly F. Sherlock 
286 McDermott, J. (03 December 2014). Congressional Record–House, Vol. 160, No. 146, p. H8338 
287 Reid, H. (16 December 2014). Congressional Record–Senate, Vol. 160, No.155, p. S6898 



Technical Appendix USA 

153 
 

‘American workers and businesses are most successful when they are able to keep, spend, and invest 

more of their hard-earned money. Our economy, which has already remained too weak for too long, 

simply cannot afford a series of irresponsible tax hikes that will target individuals, small businesses, and 

job creators all across the country. So this legislation will help protect those taxpayers … and provide 

them some level of clarity as they plan for the new year. Right now, working families and businesses 

are simply trying to make ends meet. I know from speaking with families and workers back home in 

Indiana that the last thing that they can afford is higher taxes when they need to be providing for their 

kids’ education, savings, or growing their business. In this legislation, Mr. Speaker, I am especially 

pleased to support the provisions that would extend the increased section 179 deduction levels, as well 

as the extension of bonus depreciation. Countless farms, small businesses, and manufacturers in the 

Hoosier State and across the country use these important tools to make business-building capital invest-

ments. A failure to act on those tax extensions would only slow an economic recovery that desperately 

needs to pick up the pace. Today, we have an opportunity to … prevent economic harm to millions of 

families and businesses across the United States. While this may not be the intention that we would all 

like to have, I do believe that this is the best that we can do for right now to prevent any sort of further 

damage to the economy’.288 

Considering these arguments, I classify the law as an endogenous, countercyclical one. The 

legislative history of the extender package also points toward ideological rather than economic 

considerations. Barack Obama threatened to veto the proposal brought forward by the Senate (S. 

2260) to extend the package by two years. Commented O. G. Hatch, ‘the President’s excuse for 

issuing his veto threat on the emerging deal was that it did too much to help the business commu-

nity and not enough to help individuals and families’.289 Hence, I propose the alternative classifi-

cation exogenous, ideological. 

  

                                                            
288 Stutzman, M. (03 December 2014). Congressional Record–House Vol. 160, No. 146, p. H8337 
289 Hatch, O. G. (16 December 2014). Congressional Record–Senate Vol. 160, No. 155, p. S6902 
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Consolidated Appropriations Act of 2016 (aka the Protecting Americans from Tax Hikes Act of 
2015 (PATH))290 

Introduction House Committee291 Passed by House Senate Committee292 
16.12.2015 16.12.2015 LR: –199.4  

(II: –44.7, CI: –147.6, Other: –7) 
18.12.2015 16.12.2015 LR: –199.4 

(II: –44.7, CI: –147.6, Other: –7) 
Passed by Senate Joint Committee293 Signed into Law Implementation294 
18.12.2015 18.12.2015 LR: –199.4 

(II: –44.7, CI: –147.6, Other: –7) 
18.12.2015 18.12.2015 LR: –2.8  

(II: –0.2, CI: –0.2, Other: –2.4) 
01.01.2016 LR: –0.2  
(CI: –0.3, Other: 0.1) 
01.01.2017 LR: –11  
(CI: –11) 
01.01.2018 LR: 0.01  
(CI: 0.01) 
Sunset 
31.12.2016 LR: 12.3  
(II: 6.1, CI: 2.9, Other: 3.4) 
31.12.2017 LR: 14.6  
(CI: 11, Other: 3.6) 
31.12.2019 LR: 3.8  
(CI: 3.8) 
31.12.2021 LR: 0.8  
(II: 0.2, CI: 0.6) 

 
The bill was first introduced in the House on 24 March 2015 as a spending bill related to military and 

veterans’ affairs. After passing the House on 30 April 2015, President Obama threatened to not sign the 

bill as it ‘fails to fully fund critical priorities’ and ‘would constrain the President’s ability to protect our 

national security’.295 The Consolidated Appropriations Act of 2016 finally provided appropriations for 

the federal government for fiscal year 2016.296 The bill became law on 18 December 2015, narrowly 

avoiding a government shutdown.297 The relevant tax measures were included in the Protecting Ameri-

cans from Tax Hikes Act of 2015 (PATH), which was House Amendment 2 to the Senate’s amendment 

of H.R. 2029, and were introduced in the House on 16 December 2015.298 Therefore, I date the tax 

changes to the days those tax measures went through the two chambers, and the Mediation Committee 

agreement to the day the two chambers agreed on the bill—18 December 2015. Due to the short time 

window as well as the identical numbers in the House version (JCX-143-15) and the final version (JCS-

1-16), I use the same revenue figures throughout all legislative steps. 

The tax measures included in the bill included about 60 extensions of previous rebates and about 

45 non-extenders. Among the non-extending discretionary measures were a two-year memorandum for 

ACA excise taxes ($–2.2 bn) and a one-year moratorium on annual fees on health insurance providers 

($–11 bn). The bill permanently extended the child tax credit ($–12.4 bn), the earned income tax credit 

($–4.1 bn), and the American opportunity tax credit ($–11.8 bn). Other permanent extensions included 

the research credit ($–8.3 bn) and the treatment of certain real property as Section 179 property ($–22.3 

                                                            
290 P.L. 114-113, https://www.congress.gov/bill/114th-congress/house-bill/2029/actions 
291 JCX-143-15 
292 JCX-143-15 
293 No Joint Committee meeting but mutual agreement of both chambers, JCX-143-15, JCS-1-16 
294 JCS-1-16 
295 Congressional Record (28 April 2015).  Statement of Administrative Policy, https://www.congress.gov/congressional-rec-
ord/2015/04/29/house-section/article/H2506-5, retrieved 03 December 2018 
296 Congress.gov. Summary: H.R. 2029—114th Congress (2015–2016), https://www.congress.gov/bill/114th-congress/house-bill/2029, re-
trieved 03 December 2018. 
297 https://www.washingtonexaminer.com/house-quickly-passes-short-term-funding-bill-through-dec-22, retrieved 16 August 2020 
298 JCX-144-15 
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bn). The bonus depreciation was extended through 2019 ($–90.6 bn). Other measures that were only 

temporarily extended contribute to the sunset effect. 

Speaker of the House Paul Ryan stressed the long-run character of the measures, saying that 

‘[t]oday, the House took a pivotal step towards rewriting our broken tax code by ending Washington’s 

days of extending tax policies one year at a time. This package of permanent extenders will shield fam-

ilies from a tax hike and provide businesses with greater economic certainty to grow and prosper, which 

means higher wages and more full-time jobs for American workers. It also includes several bipartisan 

reforms to rein in the IRS, such as firing employees who target taxpayers based on their personal reli-

gious or political beliefs. As I’ve said before, comprehensive tax reform is essential to restoring a more 

confident America, and that’s why it will be central to our bold, pro-growth agenda in 2016’.299 During 

debate in Congress, the president pro tempore of the US Senate, Orrin Hatch, stressed the need for 

permanency as well: ‘Most importantly, the bill makes permanent many of the most consequential ex-

tenders provisions, the ones that tend to drive the crisis-and-cliff mentality when it comes to tax extend-

ers, further relieving the pressure and allowing Congress to function more effectively. By adding more 

permanence to the Tax Code, we will allow families and businesses to better plan for the future. In 

addition, we will adjust the tax and revenue baseline to make conditions vastly more favourable for 

comprehensive tax reform in the future, a major priority for members of both parties. Most importantly, 

passing this legislation and making more tax policies permanent will provide significant tax relief for 

hardworking taxpayers in every walk of American life, from the middle class to military families to the 

working poor. It will do the same for businesses and job creators throughout our country, resulting in a 

healthier U.S. economy, increased growth, and more American jobs. Put simply, more permanence in 

the Tax Code will be a good thing for our country, and the PATH Act will provide just the kind of 

permanence we need’.300 Several other statements from his speech point toward long-run growth and 

incentives to invest as the main goals of the tax rebates: ‘With this bill, we will be able to secure key 

incentives for economic growth. For example, the bill makes permanent section 179, small business 

expensing, which allows small businesses—the drivers of American job creation—to grow and invest 

with more immediate tax benefits … The PATH Act will also improve and make permanent the research 

and development tax credit, the vital tax provision for companies and industries that thrive on innovation 

and research—areas where the United States continues to lead the world … Our bill also extends the 

term for bonus depreciation, giving more companies greater incentives to invest in assets that will help 

their businesses grow and expand … The bill will also make key improvements to make America more 

competitive on the world stage’. 301 The IRS also mentioned the bill’s relevance in matters of tax fraud.302  

Considering the claims quoted above, I classify the tax measures included in the Consolidated Ap-

propriations ACT of 2016 as exogenous, long run. 

                                                            
299 Ryan, P. (17 December 2015). Ryan Hails Passage of Permanent Tax Extenders Package, Press Release, Speaker Ryan Press Office, 
https://www.speaker.gov/press-release/ryan-hails-passage-permanent-tax-extenders-package, retrieved 03 December 2018 
300 Hatch, O. G. (16 December 2015). Congressional Record–Senate Vol. 161, No. 183, pp. S8691–S8692 
301 Hatch, O. G. (16 December 2015). Congressional Record–Senate Vol. 161, No. 183, pp. S8692–S8693 
302 IRS, https://www.irs.gov/newsroom/path-act-tax-related-provisions, retrieved 03 December 2018 
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Tax Cuts and Jobs Act of 2017303 
Introduction House Committee304 Passed by House Senate Committee305 
02.11.2017 13.11.2017 LR: –219.9  

(II: –144.6, CI: –77.7, Other: 2.3) 
16.11.2017 02.12.2017 LR: –230.2  

(II: –168.2, CI: –70.4, Other: 8.3) 
Passed by Senate Joint Committee306 Signed into Law Implementation307 
02.12.2017 15.12.2017 LR: –276.6  

(II: –194.5, CI: –80.9, Other: –1.3) 
22.12.2017 22.12.2017 LR: 3.7  

(II: –7.7, CI: 11.4) 
01.01.2018 LR: –310.6  
(II: –192.9, CI: –116.5, Other: –1.3) 
01.01.2019 LR: 6.1  
(II: 6.1) 
01.01.2022 LR: 24.2  
(CI: 24.2) 
Sunset 
31.12.2018 LR: 3.8  
(II: 3.8) 
31.12.2019 LR: 3.1 
(CI: 1.5, Other: 1.6) 
31.12.2025 LR: 217.7  
(II: 210.8, CI: 6.9) 
31.12.2026 LR: 36.5  
(CI: 36.5) 

 
The bill was first introduced in the House as the Tax Cuts and Jobs Act (TCJA) on 02 November 2017. 

The official title of the law is ‘H.R. 1—An Act to provide for reconciliation pursuant to titles II and V 

of the concurrent resolution on the budget for fiscal year 2018’. The bill passed the House of Represent-

atives on 16 November 2017 and the Senate on 02 December 2017. The revenue effects of the different 

versions at the different legislative stages of the bill were quite similar. 

The bill contained several major tax changes, most of which were effective either from the day of 

enactment or from 01 January 2018. Regarding individual income taxes, the number of brackets re-

mained the same, but with lower rates at each bracket. The revenue costs are estimated at $135 bn, 

phasing out on 31 December 2025. The standard deduction for single filers was increased from $6,500 

to $12,000 from 01 January 2018 to 31 December 2025. The revenue effect of this measure was esti-

mated to be $–82.6 bn. Deduction of qualified business income and the child tax credit were changed 

for the period from 01 December 2018 to 31 December 2025. From 01 December 2018 to 31 December 

2025, the reforms made to the alternative minimum tax (AMT) reduce liabilities by about $83 bn per 

year. Regarding business taxation, the reduction in the corporate tax rate from 35% to 21% caused the 

largest effect on liabilities, with an estimated revenue effect of $–125 bn.  

There were some major revenue raisers, as well. Starting 22 December 2017, repatriation of cur-

rently deferred foreign profits for cash and cash equivalents and for foreign reinvested earnings was 

enacted at a rate of 15.5% and 8%, respectively. The estimated revenue effect is an increase of about 

$49.6 bn per annum, which I classify as business tax liabilities (see Mertens, 2018). The amount of a 

personal exemption was set to zero. This translates into a tax increase, resulting in additional revenues 

for the U.S. government of approximately $137 bn from January 2018, phasing out on 31 December 

                                                            
303 P.L. 115-97, https://www.congress.gov/bill/115th-congress/house-bill/1/actions 
304 H. Rept. 115-409, JCX-54-17 
305 Since there was no committee assigned, I proxy the numbers by the revenue figures as passed by the Senate, JCX-63-17, JCX-65-17 
306 JCX-67-17 
307 JCX-67-17 
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2025. Deduction for mortgage debt was repealed from 01 January 2018 to 31 December 2025, raising 

revenues by $70 bn. Amortization of research and experimental expenditures was changed starting 01 

January 2022, raising revenues by $24 bn, and interest deductions are limited to 30% starting 01 January 

2018 ($17 bn). 

At introduction, the bill’s sponsor, Chairman Kevin Brady, provided some insight into the bill’s 

motivation: ‘Today marks the beginning of the end of our nation’s broken tax code. … Our legislation 

is focused entirely on growing our economy, bringing jobs back to our local communities, increasing 

paychecks for our workers, and making sure Americans are able to keep more of the money they earn. 

… Our legislation also delivers unprecedented simplicity that will make it easier and more affordable 

for families across our country to file their taxes each April. For the first time in history 9 out of 10 of 

Americans will be able to file their taxes on a form as simple as a postcard. And we’re making America 

competitive again so our workers can compete—and win—anywhere in the world, especially here at 

home. By delivering tax relief to businesses of all sizes, the Tax Cuts and Jobs Act makes it easier for 

entrepreneurs to achieve the American Dream—to start a business and create jobs in our local commu-

nities, and it entices employers to bring their headquarters and jobs back home. We made a promise to 

deliver tax reform that creates more jobs, fairer taxes, and bigger paychecks. After years of work, the 

Tax Cuts and Jobs Act is our answer’.308 

The economic costs incurred by the time spent complying with the US individual income tax code 

were estimated at $99 bn per year and for US business income taxes, $147 bn per year.309 This cost 

played an integral motivating role for the Act. Speaker of the House Paul Ryan announced that ‘[t]his is 

an historic day. For too long, hardworking Americans have suffered under a tax code that is too unfair, 

too complicated, and too expensive. That ends this year. The Tax Cuts and Jobs Act will simplify the 

code so you can file your taxes on a form the size of a postcard’.310 The Tax Foundation summarised 

several estimations on how the changes to the individual tax code would simplify filing.311 Increasing 

the standard deduction was supposed to make it more attractive for 30 million households to use it 

instead of itemized deductions in 2018. Furthermore, reform to the AMT results in fewer households 

incurring AMT liability. Changes to the family provisions and to itemized deductions were expected to 

‘lead to a dramatic reduction in the usage of the deduction’.312 

During a conference with the president, Paul Ryan again stressed the long-run orientation of the 

bill as well as the goal of simplifying the US tax system: ‘This is the kind of tax reform and tax cuts that 

get our economy growing to reach its potential. This gets us better wages, bigger paychecks, a simpler 

                                                            
308 Brady, K. (02 November 2017). Chairman Brady Introduces the Tax Cuts and Jobs Act Legislation to Overhaul America’s Tax Code for 
First Time in 31 Years Will Deliver More Jobs, Fairer Taxes, Bigger Paychecks. Committee on Ways and Means. Press release, https://way-
sandmeans.house.gov/chairman-brady-introduces-tax-cuts-jobs-act/, retrieved 05 December 2018 
309 Hodge, S. A. (15 June 2016). The Compliance Costs of IRS Regulations, Tax Foundation, 15 June 2016, https://taxfoundation.org/compli-
ance-costs-irs-regulations/, retrieved 11 December 2018 
310 Ryan, P. (02 November 2017). The Tax Cuts and Jobs Act, Speaker Ryan Press Office, Press Release, https://www.speaker.gov/press-
release/tax-cuts-and-jobs-act, retrieved 11 December 2018 
311 Tax Foundation (07 August 2018). The Tax Cuts and Jobs Act Simplified the Tax Filing Process for Millions of Households, https://tax-
foundation.org/the-tax-cuts-and-jobs-act-simplified-the-tax-filing-process-for-millions-of-households/#_ftn6, retrieved 11 December 2018 
312 Tax Foundation (07 August 2018). The Tax Cuts and Jobs Act Simplified the Tax Filing Process for Millions of Households, https://tax-
foundation.org/the-tax-cuts-and-jobs-act-simplified-the-tax-filing-process-for-millions-of-households/#_ftn6, retrieved 11 December 2018 
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tax system. This gets the American economy competitive in the global economy. This is one of the most 

important things we could do for all of the people we represent. This is generational. And we’re so 

excited that we are going to launch, next year, this fantastic tax reform so that the American people can 

see how we can truly reach our economic growth and our economic potential’.313 President Trump also 

picked up on the need for simplifying the tax code, saying: ‘Our current Tax Code is burdensome, com-

plex, and profoundly unfair. It has exported our jobs, closed our factories, and left millions of parents 

worried that their children might be the first generation to have less opportunity than the last’.314  

Considering the arguments listed above, I classify the act as exogenous, long run. 

 

 

                                                            
313 Ryan, P. (20 December 2017). Remarks on Congressional Passage of Tax Reform Legislation. The American Presidency Project, 
https://www.presidency.ucsb.edu/node/331876, retrieved 05 December 2018 
314 Trump, D. J. (13 December 2017). Remarks on Tax Reform Legislation. The American Presidency Project, https://www.presi-
dency.ucsb.edu/node/331762, retrieved 05 December 2018 
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Germany  
Tax Changes 

 
Kernbrennstoffsteuergesetz (KernbrStG)315 

Draft 1st Reading Committee 2nd & 3rd Reading
28.09.2010 C: 2.3 (Indirect: 2.3) 01.10.2010 26.10.2010 28.10.2010 
Bundesrat Vermittlungsausschuss Bundestag Bundesrat 
05.11.2010 - - - 
Publication Implementation   
08.12.2010 C: 2.3 (Indirect: 2.3) 
07.06.2017 S: -6.3 (Indirect: -6.3) 
 

01.01.2011 C: 1.3 (Indirect: 1.3) 
07.06.2017 S: -6.3 (Indirect: -6.3) 
31.12.2017 S: 6.3 (Indirect: 6.3) 

  

 
 
The bill’s announced revenue effect of 2.3 bn € (0.09% of GDP) fails, albeit only slightly, to meet the 

significance threshold of 0.1% of GDP. However, the revenue effect is caused by one measure. There-

fore, I include this law in the narrative account even though the implementation effect was smaller (1.3 

bn €) in retrospect. The law was to phase-out on 31 December 2016 and was not reenacted. 

The Kernbrennstoffsteuergesetz introduced a tax on nuclear fuel. The draft of the bill states that the 

revenues are needed for consolidation purposes and to offset losses from the decontamination deposit 

Asse II (Gesetzentwurf der Fraktionen der CDU/CSU und FDP). In addition, revenue was needed for 

modernising the German energy sector. Given that the latter reason is structural, I assign this as an 

alternative classification. 

On 07 June 2017, the German constitutional court ruled against this law.316 317 The reasoning was 

that the introduced energy tax cannot be regarded as a consumption tax. Therefore, there was no legis-

lative competence to even introduce this law. The accumulated sum of 6.3 bn €318 had to be paid back 

to the respective companies. Considering the economic relevance, I include the figure of –6.3 bn € in 

the narrative account as a one-time increase, implemented on the day of publication, and classify it as 

exogenous, structural, as it was ruled on by the constitutional court. 

 

Gesetz zur Änderung des Energiesteuer- und des Stromsteuergesetzes sowie zur Änderung des 
Luftverkehrsteuergesetzes319 320 

Draft 1st Reading Committee 2nd & 3rd Reading 
10.08.2012 S: -2.3 (Indirect: -2.3) 
 

27.09.2012 
 

07.11.2012 
 

08.11.2012 
 

Bundesrat Vermittlungsausschuss Bundestag Bundesrat 
23.11.2012 - - - 
Publication Implementation   
05.12.2012 S: -2.3 (Indirect: -2.3) 
 

01.01.2013 S: -2.3 (Indirect: -2.3)   

                                                            
315 Gesetzentwurf Drucksache 17/3054 
316 BVerfG, Pressemitteilung Nr. 42/2017, 07 June 2017 
317 BGBl Teil I 2017 Nr. 39 24.06.2017 S. 1877a 
318 https://www.spiegel.de/wirtschaft/unternehmen/kernbrennstoffsteuer-das-unangenehme-urteil-fuer-wolfgang-schaeuble-a-1151066.html & 
https://blog.handelsblatt.com/steuerboard/2017/06/22/steuer-ohne-steuerertrag-das-teure-ende-der-kernbrennstoffsteuer/ 
319 BGBl Teil I 2012 Nr. 57 11.12.2012 S. 2436  
320 http://dipbt.bundestag.de/extrakt/ba/WP17/467/46719.html 
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With a full year revenue effect of –0.08% of GDP, this law fails to meet the 0.1% threshold. However, 

the law includes only three minor measures and one major one that drives the revenue effect. The tax 

relief for energy-producing industries accounted for 90% of the revenue effect. Given the economic 

relevance of the few measures, I include the law in the narrative account. 

The European Commission granted benefits, until the 31 December 2012, to energy-intensive in-

dustries in an effort to foster competitiveness. This law extends those grants, but only for companies 

that improve their energy efficiency. Because of those two reasons, competitiveness and energy saving, 

I classify this law as being exogenous, structural. 

During the legislative process, changes to the Luftverkehrssteuergesetz, passed in 2010,321 were 

added. This law itself is not listed in this narrative account and the changes are due to a European ruling 

stating that air traffic has to be part of the European carbon emission trading. Therefore, this minor 

measure (–0.04 bn €) is classified as exogenous, structural. The committee also suggested full tax relief 

for co-generation plants for heat and power in order to comply with a European Parliament guideline. 

This shock of 0.05 bn € in the first quarter of 2013 is also classified as exogenous, structural. 

 

Gesetz zum Abbau der kalten Progression322 323 

Draft 1st Reading Committee 2nd & 3rd Reading 
30.12.2011 S: -6.11 (II: -6.11) 27.09.2012 

 
28.03.2012 08.11.2012 

 
Bundesrat Vermittlungsausschuss Bundestag Bundesrat 
23.11.2012 13.12.2012 - - 
Publication Implementation   
20.02.2013 S: -6.11 (II: -6.11) 
 

26.02.2013 S: -6.11 (II: -6.11) 
 

  

 
The law aims at reducing unintended revenues caused by fiscal drag. The motivation section of the draft 

states that the German government is willing to forego additional revenues due to fiscal drag in order to 

signal its commitment to stable policy and fair taxation. The bill was not changed during the legislative 

process and I classify it as exogenous, structural. 

The measures included a stepwise increase in personal allowances as well as setting the threshold 

for the highest income bracket at 250,000 €. The changes are effective starting 26 February 2013. 

  

                                                            
321 Haushaltsbegleitgesetz 2011(HBeglG 2011), BGBl Teil I 2010 Nr. 63 14.12.2010 S. 1885  
322 BGBl Teil I 2013 Nr. 9 25.02.2013 S. 283 
323 http://dipbt.bundestag.de/extrakt/ba/WP17/412/41263.html  
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Gesetz zur Anhebung des Grundfreibetrags, des Kinderfreibetrags, des Kindergeldes und des 
Kinderzuschlags324 325 

Draft 1st Reading Committee 2nd & 3rd Reading 
27.03.2015 S: -4.1 (II: -4.1) 
27.03.2015 C: 0.36 (II: 0.36) 

27.09.2012 
 

17.06.2015 S: -5.78  
(II: -5.78) 
17.06.2015 C: 0.36  
(II: 0.36) 

08.11.2012 
 

Bundesrat Vermittlungsausschuss Bundestag Bundesrat 
23.11.2012 - - - 
Publication Implementation   
22.07.2015 S: -5.78 (II: -5.78) 
22.07.2015 C: 0.36 (II: 0.36) 

22.07.2015 C: 0.18 (II: 0.18) 
22.07.2015 S: -2.17 (II: -2.18) 
01.01.2016 S: -3.43 (II: -3.43) 
01.01.2016 C: 0.09 (II: 0.09) 
01.07.2016 C: 0.1 (II: 0.1) 
01.07.2016 S: -0.17 (II: -0.17) 

  

 
The German government is required to check the poverty line every two years. The respective report 

from 30 January 2015 concluded that margins must be increased. 

Further revenue reducing provisions were added during the legislative process and the final sum 

was higher than the one suggested in the draft version. However, the motivation for the law did not 

change. The Finance Committee suggested several other measures, all in favour of families and single 

parents; these were accepted. The measures include a raise and stepwise organisation of allowances for 

single parents, an increase in all rates oriented at an inflation of 1.48%, the maximum deductible amount 

of alimony payment, and no retroactive raise of child benefits. Those measures decreased revenues fur-

ther by 1.675 bn €. 

Regarding the motivation for the bill, CDU/CSU & SPD claimed that consolidation and family 

support do not always conflict.326 Therefore, the revenue-raising positions are classified as exogenous, 

consolidation. The rest is classified as exogenous, structural. 

 

Gesetz zur Umsetzung der Änderungen der EU-Amtshilferichtlinie und von weiteren Maßnah-
men gegen Gewinnkürzungen und –verlagerungen327 328 

Draft 1st Reading Committee 2nd & 3rd Reading
12.08.2016 27.09.2012 

 
30.11.2016 S: -5.94 (II: -
6.25, CI: 0.3) 

08.11.2012 
 

Bundesrat Vermittlungsausschuss Bundestag Bundesrat 
23.11.2012 - - - 
Publication Implementation   
20.12.2016 S: -5.94 (II: -6.24, CI: 
0.3) 

01.01.2017 S: -2.31 (II: -2.61, CI: 
0.3) 
01.01.2018 S: -3.63 (II: -3.63) 

  

 

The draft version did not contain information about revenue effects and therefore these are set at zero. 

The OECD recommended several measures to reduce tax avoidance and foster transparency between 

                                                            
324 BGBl Teil I 2015 Nr. 30 22.07.2015 S. 1202  
325 http://dipbt.bundestag.de/extrakt/ba/WP18/661/66156.html 
326 Drucksache 18/5244 
327 BGBl Teil I 2016 Nr. 63 23.12. 2016 S.3000 
328 http://dipbt.bundestag.de/extrakt/ba/WP18/761/76153.html 



Technical Appendix Germany 

163 
 

European member states and taxation between countries. Not implementing those measures would vio-

late an EU right.329 In an effort to shut off a tax avoidance opportunity, partnerships will no longer be 

allowed to double-declare special business expenses in a foreign and the home country (§ 4i), resulting 

in a revenue effect of 0.3 bn €. Therefore, the anti-avoidance measures are classified as exogenous, 

structural. To speed up the legislative process, a bundle of individual income tax changes was included 

in the package.330 The Federal Financial Committee suggested several measures, mainly changes to in-

come taxes and child allowances, justified by an increase in families’ cost of living and to encourage 

having children. Child allowances were raised by 2 € per month for every child. Furthermore, personal 

allowances were increased by 168 € to 8,820 € starting 01 January 2017 and by another 180 € to 9,000 

€ starting 01 January 2018. Not considering the personal allowances, income brackets were shifted to 

the right by 0.73% starting 01 January 2017 and by 1.65% starting 01 January 2018. The revenue effect 

of those measures added up to –5.9 bn €, implemented either on 01 January 2017 (–2.3 bn €) or 01 

January 2018 (–3.6 bn €). I classify those measures as exogenous, structural, as there was no indication 

of current macroeconomic concerns, but instead focused on fairness for families.  

  

                                                            
329 BR-Drs 406/16, BT-Drs 18/9536 
330 Plenarprotokoll 18/206 
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Germany 
Social Security Changes 
 

Verordnung zur Bestimmung des für die Fortschreibung der Regelbedarfsstufen nach §28a des 
Zwölften Buches Sozialgesetzbuch maßgeblichen Prozentsatzes sowie zur Ergänzung der Anlage 
zu § 28 des Zwölften Buches Sozialgesetzbuch für das Jahr 2014 (Regelbedarfsstufen-Fortschrei-
bungsverordnung 2014—RBSFV 2014) 
 

Draft Publication Implementation Motivation Impact 
04.09.2013 15.10.2013 01.01.2014 – – 

 
In line with Gechert et al. (2016), I do not list the measure as a shock as it simply indexes long-term 

unemployment benefits as laid out in the Gesetz zur Ermittlung von Regelbedarfen und zur Änderung 

des Zweiten und Zwölften Buches Sozialgesetzbuch. 

 
Dreizehntes Gesetz zur Änderung des Fünften Buches Sozialgesetzbuch (13. SGB V-Änderungs-
gesetz—13. SGB V-ÄndG) 
 

Draft Publication Implementation Motivation Impact 
17.12.2013 22.12.2013 01.01.2014 S – 

 
To avoid a cost shift from pharmaceutical companies to health insurance companies, the bill extended a 

moratorium on prices, introduced within Zwölftes Gesetz zur Änderung des Fünften Buches Sozialge-

setzbuch, which is also part of the narrative account in Gechert et al. (2016). It is stated in the draft 

version that prices for pharmaceutical products were expected to increase in 2014.331 To avoid additional 

costs for health insurance companies, price fixing was extended until 31 March 2014. The draft version 

passed without any changes. Since this bill accompanied the Beitragssatzgesetz 2014, I classify it as 

exogenous, structural, but do not assign a revenue effect, as revenues were not affected. 

 
Gesetz zur Stabilisierung der Beitragssätze in der gesetzlichen Rentenversicherung (Beitragssatz-
gesetz 2014) 
 

Draft Publication Implementation Motivation Impact 
16.12.2013 26.03.2014 01.01.2014 S – 

 
The bill confirmed the prevailing contribution rate to the pension system of 18.9% throughout 2014. 

Keeping the contribution rate constant was expected to provide the pension system with revenues of 

about 7,500. The draft332 stated that when setting the contribution rate, continuity, stability, and certainty 

should be ensured. Furthermore, the financial stability of health insurance providers was a concern. The 

draft version was passed without amendment. Since it is not a discretionary change but the continuation 

of the contribution rate, I do not include it as a shock in the account. 

 

                                                            
331 Entwurf eines Dreizehnten Gesetzes zur Änderung des Fünften Buches Sozialgesetzbuch (13. SGB V-Änderungsgesetz—13. SGB V-
ÄndG). Drucksache18/200, http://dipbt.bundestag.de/dip21/btd/18/002/1800200.pdf 
332 Entwurf eines Gesetzes zur Festsetzung der Beitragssätze in der gesetzlichen Rentenversicherung für das Jahr 2014. Drucksache18/187, 
http://dipbt.bundestag.de/dip21/btd/18/001/1800187.pdf 
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Vierzehntes Gesetz zur Änderung des Fünften Buches Sozialgesetzbuch (14. SGB V-Änderungs-
gesetz—14. SGB V-ÄndG)333 
 

Draft Publication Implementation Motivation Impact 
17.12.2013 27.03.2014 01.04.2014 S – 

 
In the draft,334 the bill further extended the price fixing of pharmaceuticals until 31 December 2017. 

Furthermore, abolition of the benefit assessment of equally effective pharmaceuticals and a general 

quantity discount of 7% were suggested. According to the draft, the moratorium accounted for 0.6 bn 

and the rebate for 0.1 bn of the additional revenues. In the final version, however, patent-free recoverable 

pharmaceuticals were excluded from the rebate. Since the final version does not provide any detailed 

numbers and the combined revenue effect of the rebate accounted for only about €100 mio, I do not 

correct the number. The draft provides some insight into the bill’s motivation: the benefit assessment 

was abolished in order to reduce the administrative costs of companies and authorities. The moratorium 

was enacted to avoid increasing prices. I classify the bill as exogenous, structural, but do not assign a 

revenue effect, as revenues were not affected. 
 
5. SGB IV-ÄndG335 
 

Draft Publication Implementation Motivation Impact 
07.11.2014 15.04.2014 01.01.2016 – – 

 
No substantial revenue impact. 
 
Rentenwertbestimmungsverordnung 2014336 
 

Draft Publication Implementation Motivation Impact 
30.04.2014 16.06.2014 01.07.2014 – – 

 
The order executes changes to pensions according to the pension formula. There were no discretionary 
changes. 
 
RV-Leistungsverbesserungsgesetz337 
 

Draft Publication Implementation Motivation Impact 
31.01.2014 23.06.2014 01.01.2014 

01.07.2014 
S 
S 

–0.1 bn (spending) 
–8.7 bn (spending) 

 
The bill contained a spending package that included early retirement after a contribution period of 45 

years (–1.9 bn €), recognition of years spent raising children (–6.7 bn €), and changes to pension for 

reduced earning capacity (–0.1 bn €). The measure became effective 01 July 2014. Furthermore, from 

01 January 2014, a demographic assessment of the budget reserved for rehabilitation (–0.1 bn €) was 

introduced. 

                                                            
333 http://dipbt.bundestag.de/extrakt/ba/WP18/567/56764.html 
334 Entwurf eines Vierzehnten Gesetzes zur Änderung des Fünften Buches Sozialgesetzbuch (14. SGB V-Änderungsgesetz—14. SGB V-
ÄndG). Drucksache18/201, http://dipbt.bundestag.de/dip21/btd/18/002/1800201.pdf 
335 http://dipbt.bundestag.de/extrakt/ba/WP18/634/63400.html 
336 http://dipbt.bundestag.de/extrakt/ba/WP18/597/59748.html 
337 http://dipbt.bundestag.de/extrakt/ba/WP18/573/57314.html 
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The draft version states the importance of the stability of the general pension fund. The aim of the 
changes is stated to be the improvement of the system in regard to intergenerational fairness. The main 
focus was on people who started working and contributing early in life. Additionally, time spent raising 
children born before 1992 should be better rewarded. The law is classified as exogenous, structural. 
 
KV-Finanzstruktur- und Qualitäts-Weiterentwicklungsgesetz (GKV-FQWG)338 
 

Draft Publication Implementation Motivation Impact 
11.04.2014 21.07.2014 01.01.2015 S –11 bn (revenues) 

 
The bill reduced health insurance contributions by 0.9 pp to 7.3% for employees; the rate for employers 

was not affected. The revenue effect was estimated at €–11 bn p.a.  

The bill was motivated by a desire for health insurance providers to maintain a stable financial 

situation. However, this did not lead to rebates or decreasing prices. More specifically, lack of compe-

tition between health insurance providers was stated as a motivation for the reduction in contribution 

rates. The bill was intended to make providers become more dependent on additional contributions, 

which should increase competition. The bill is classified as exogenous, structural.  

 
Tarifautonomiestärkungsgesetz339 
 

Draft Publication Implementation Motivation Impact 
11.04.2014 11.08.2014 16.08.2014 – – 

 
The bill introduced a general minimum wage of €8.50 per hour starting 01 January 2015. According to 

the documents, higher social security revenues were expected. The exact effect, however, was highly 

uncertain and dependent on the bill would affect employment.340 341 As the overall effect could not be 

quantified, the bill is not included. 

 
Haushaltsbegleitgesetz 2014342 
 

Draft Publication Implementation Motivation Impact 
13.03.2014 11.08.2014 16.08.2014 C – 

 
The bill lowered contributions from the federal budget to health insurance providers. This did not create 

any additional costs for employees or employers. The motivation is consolidation of the federal budget. 

 

                                                            
338 http://dipbt.bundestag.de/extrakt/ba/WP18/593/59397.html 
339 http://dipbt.bundestag.de/extrakt/ba/WP18/593/59396.html 
340 Entwurf eines Gesetzes zur Stärkung der Tarifautonomie (Tarifautonomiestärkungsgesetz). Drucksache147/14, http://dipbt.bundes-
tag.de/dip21/brd/2014/0147-14.pdf 
341 Erster Bericht zu den Auswirkungen des gesetzlichen Mindestlohns. Mindestlohn Kommission (2016), p. 72, https://www.mindestlohn-
kommission.de/DE/Bericht/pdf/Bericht2016.pdf?__blob=publicationFile&v=4 
342 http://dipbt.bundestag.de/extrakt/ba/WP18/585/58588.html 
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Regelbedarfsstufen-Fortschreibungsverordnung 2015343 
 

Draft Publication Implementation Motivation Impact 
23.09.2016 22.12.2014 01.01.2015 – – 

 
In line with Gechert et al. (2016), I do not list the measure as a shock as it simply indexes long-term 

unemployment benefits as laid out in the Gesetz zur Ermittlung von Regelbedarfen und zur Änderung 

des Zweiten und Zwölften Buches Sozialgesetzbuch. 

 
Gesetz zur Änderung des AsylbLG und des SGG344 
 

Draft Publication Implementation Motivation Impact 
29.08.2014 10.12.2014 01.03.2015 – – 

 
The revenue effects were negligible. 
 
Erstes Pflegestärkungsgesetz (PSG I)345 
 

Draft Publication Implementation Motivation Impact 
30.05.2014 17.12.2014 01.01.2015 

01.01.2015 
S 
S 

3.63 bn (revenues) 
–2.31 bn (spending) 

 
Like the Pflege-Neuausrichtungs-Gesetz of 2012, this law increased contributions to the long-term care 

system while at the same time increasing benefits. The rate was raised by 0.3 pp starting 01 January 

2015, raising revenues by €3.63 bn. To secure long-term sustainability of the system, 0.1% of yearly 

revenues needed to be transferred to a newly introduced fund. This contribution to the fund amounted 

to €1.21 bn per year. The fund, however, cannot be liquidised before 2035. Considering that this lies far 

outside our time horizon, I do not include this as a benefit in our narrative account. The other increases 

in benefits amount to €2.3 bn per year. Hence, the overall effect equals €1.32 bn starting 01 January 

2015. The bill is classified as exogenous, structural. 

 
Beitragssatzverordnung 2015 – BSV 2015346 
 

Draft Publication Implementation Motivation Impact 
19.11.2014 22.12.2014 01.01.2015 S –2 bn (revenues) 

 
The order reduced contributions to the pension fund by 0.2 pp to 18.7% starting January 2015. The effect 

on revenues was estimated at –2 bn €, providing relief for employees and employers of 1 bn € for each 

group. 

For quantification and classification, I follow Gechert et al. (2016). The rate cut was necessary due 

to the pension fund rules. As the buffer stock exceeds the maximum level, a rate cut was due. The bill 

is classified as exogenous, structural. 

 

                                                            
343 http://dipbt.bundestag.de/extrakt/ba/WP18/769/76949.html 
344 http://dipbt.bundestag.de/extrakt/ba/WP18/620/62000.html 
345 http://dipbt.bundestag.de/extrakt/ba/WP18/603/60319.html 
346 http://dipbt.bundestag.de/extrakt/ba/WP18/636/63646.html 



Technical Appendix Germany 

168 
 

Gesetz zur besseren Vereinbarkeit von Familie, Pflege und Beruf347 
 

Draft Publication Implementation Motivation Impact 
16.10.2014 23.12.2014 01.01.2015 – – 

 
According to the draft, the revenue effect was uncertain, but around €100 Mio. This is below the 

threshold of 0.1% of GDP. 

 
Gesetz zur Stärkung der Versorgung in der gesetzlichen Krankenversicherung (GKV- Versor-
gungsstärkungsgesetz—GKV-VSG)348 
 

Draft Publication Implementation Motivation Impact 
29.12.2014 16.07.2015 23.07.2015 – – 

 
The bill included several measures, for example, incentives for doctors to settle in remote areas and 

measures to reduce the waiting time for appointments. The combined cost, however, was estimated with 

high uncertainty. Therefore, I do not include these measures. 

 
Regelbedarfsstufen-Fortschreibungsverordnung 2016349 
 

Draft Publication Implementation Motivation Impact 
24.09.2015 22.10.2015 22.10.2015 – – 

 
In line with Gechert et al. (2016), I do not list the measure as a shock as it simply indexes long-term 

unemployment benefits as laid out in the Gesetz zur Ermittlung von Regelbedarfen und zur Änderung 

des Zweiten und Zwölften Buches Sozialgesetzbuch. 

 
Asylverfahrensbeschleunigungsgesetz350 
 

Draft Publication Implementation Motivation Impact 
29.09.2015 20.10.2015 24.10.2015 – – 

 
The effect of this bill could not be estimated. Several measures were introduced to coordinate and fi-

nance immigration in the year 2015. VAT revenues were shifted from the federal budget to the Länder, 

which, however, did not change liabilities. Additional costs for pension and unemployment funds were 

highly uncertain, as they depend on the final number of immigrants. The same is true for additional 

revenues. 

 
Gesetz zur Änderung des SGB XII und weiterer Vorschriften351  
 

Draft Publication Implementation Motivation Impact 
14.08.2015 21.12.2015 01.01.2016 – – 

 
No substantial financial impact. 

 

                                                            
347 http://dipbt.bundestag.de/extrakt/ba/WP18/629/62956.html 
348 http://dipbt.bundestag.de/extrakt/ba/WP18/643/64389.html 
349 http://dipbt.bundestag.de/extrakt/ba/WP18/693/69354.html 
350 http://dipbt.bundestag.de/extrakt/ba/WP18/694/69467.html 
351 http://dipbt.bundestag.de/extrakt/ba/WP18/685/68551.html 
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Zweites Pflegestärkungsgesetz (PSG II)352 
 

Draft Publication Implementation Motivation Impact 
14.08.2015 21.12.2015 01.01.2017 

01.01.2017 
S 
SD 

–3.7 bn (spending) 
2.5 bn (revenues) 

 
The bill was an extension and correction to the Erstes Pflegestärkungsgesetz of 2014. Additional ex-

penditure emerged from redefinition and assessment of persons eligible for long-term care. Two more 

stages of long-term care need were introduced (–0.2 bn €). Reassessment of long-term care benefits 

increased expenditures by 1.59 bn €. The assessment for the contribution to the pension fund of persons 

providing long-term care was altered, leading to higher expenditures of 0.407 bn €. Together with other 

measures, expenditures increased by 3.7 bn € in 2017. To finance the additional benefits, the contribu-

tion rate was increased by 0.2 pp to 2.55%, raising revenues of 2.5 bn € starting 01 January 2017. The 

legislative documents contain nothing related to current economic circumstances; rather, the additional 

expenditures were a correction of existing legislation, and added coverage for mental disabilities and a 

provision for better supporting long-term care workers. I classify the expenditures as exogenous, struc-

tural. Since the increase in revenues was used to finance the increased spending, I classify those as 

endogenous, spending-driven.  

 
Gesetz für sichere digitale Kommunikation und Anwendungen im Gesundheitswesen353 
 

Draft Publication Implementation Motivation Impact 
29.05.2015 21.12.2015 29.12.2015 – – 

 
No substantial financial impact. 
 
Arbeitslosenversicherungsschutz- und Weiterbildungsstärkungsgesetz (AWStG)354 
 

Draft Publication Implementation Motivation Impact 
05.02.2016 18.07.2016 01.08.2016 – – 

 
No substantial financial impact. 
 
Neuntes SGB-II-Änderungsgesetz (Rechtsvereinfachung)355 
 

Draft Publication Implementation Motivation Impact 
05.02.2016 26.07.2016 01.08.2016 – – 

 
No substantial financial impact. 
 
Flexirentengesetz356 
 

Draft Publication Implementation Motivation Impact 
27.09.2016 08.12.2016 01.01.2017 – – 

 
No substantial financial impact. 
 

                                                            
352 http://dipbt.bundestag.de/extrakt/ba/WP18/685/68567.html 
353 http://dipbt.bundestag.de/extrakt/ba/WP18/671/67134.html 
354 http://dipbt.bundestag.de/extrakt/ba/WP18/721/72158.html 
355 http://dipbt.bundestag.de/extrakt/ba/WP18/721/72159.html 
356 http://dipbt.bundestag.de/extrakt/ba/WP18/770/77054.html 
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Gesetz zur Weiterentwicklung der Versorgung und der Vergütung für psychiatrische und psy-
chosomatische Leistungen (PsychVVG)357  
 

Draft Publication Implementation Motivation Impact 
12.08.2016 19.12.2016 01.01.2017 – – 

 
No substantial financial impact. 
 
Gesetz zur Umsetzung der Änderungen der EU-Amtshilferichtlinie und von weiteren Maßnah-
men gegen Gewinnkürzungen und -verlagerungen358 
 

Draft Publication Implementation Motivation Impact 
12.08.2016 20.12.2016 24.12.2016 – – 

 
The bill is already included in the accompanying extended narrative account of tax changes as it mainly 

contains tax measures. The additional increase in child benefit expenditures had no substantial financial 

impact. 

 
Gesetz zur Ermittlung von Regelbedarfen sowie zur Änderung des Zweiten und des Zwölften Bu-
ches Sozialgesetzbuch359 
 

Draft Publication Implementation Motivation Impact 
23.09.2016 22.12.2016 01.01.2017 – – 

 
In line with Gechert et al. (2016), I do not list the measure as a shock as it simply indexes long-term 

unemployment benefits as laid out in the Gesetz zur Ermittlung von Regelbedarfen und zur Änderung 

des Zweiten und Zwölften Buches Sozialgesetzbuch. 

 
Gesetz zur Regelung von Ansprüchen ausländischer Personen360 
 

Draft Publication Implementation Motivation Impact 
13.10.2016 22.12.2016 29.12.2016 – – 

 
No substantial financial impact. 
 
Drittes Pflegestärkungsgesetz (PSG III)361 
 

Draft Publication Implementation Motivation Impact 
12.08.2016 23.12.2016 01.01.2017 – – 

 
No substantial financial impact. 
 
VO zu des § 90 Abs. 2 Nr. 9362 
 

Draft Publication Implementation Motivation Impact 
25.01.2017 25.01.2017 01.04.2017 – – 

 
No substantial financial impact. 
 

                                                            
357 http://dipbt.bundestag.de/extrakt/ba/WP18/762/76267.html 
358 http://dipbt.bundestag.de/extrakt/ba/WP18/761/76153.html 
359 http://dipbt.bundestag.de/extrakt/ba/WP18/769/76949.html 
360 http://dipbt.bundestag.de/extrakt/ba/WP18/772/77237.html 
361 http://dipbt.bundestag.de/extrakt/ba/WP18/762/76282.html 
362 http://dipbt.bundestag.de/extrakt/ba/WP18/764/79519.html  
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Heil- und Hilfsmittelversorgungsgesetz—HHVG363 
 

Draft Publication Implementation Motivation Impact 
02.09.2016 04.04.2017 11.04.2017 – – 

 
The financial impact was highly uncertain but assumed to be below the threshold.364 365 
 

 

                                                            
363 http://dipbt.bundestag.de/extrakt/ba/WP18/764/76480.html 
364 Entwurf eines Gesetzes zur Stärkung der Heil- und Hilfsmittelversorgung (Heil- und Hilfsmittelversorgungsgesetz—HHVG). Drucksache 
490/16, http://dipbt.bundestag.de/dip21/brd/2016/0490-16.pdf 
365 Beschlussempfehlung und Bericht. Drucksache18/11205, http://dipbt.bundestag.de/dip21/btd/18/112/1811205.pdf 
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United Kingdom 

 
Pre-Budget 2009: 09 December 2009 
Chancellor: Alistair Darling, Prime Minister: Gordon Brown 
 
Draft Royal Assent Implementation 
12.03.2008 LR: -10 (Indirect: -10) 
16.06.2009 LR: 90 (Indirect: 90) 
07.09.2009 SS: -5 (Indirect: -5) 
21.10.2009 DC: 100 (II: 100) 
04.12.2009 DM: 0 (II: 0) 
09.12.2009 DC: 1295 (II: 1185, CI: 
100, Indirect: 10) 
09.12.2009 SS: -515 (CI:  -515) 
09.12.2009 DM: -1400 (II: -680, CI: -
715, Indirect: -5) 
09.12.2009 LR: 1430 (II: 57.5, CI: 
1322.5, Indirect: 50) 
09.12.2009 SD: 4600 (II: 2240, CI: 
2360) 

08.04.2010 07.09.2009 SS: -5 (Indirect: -5) 
21.10.2009 DC: 100 (II: 100) 
09.12.2009 DC: 40 (II: 40) 
09.12.2009 LR: 1220 (II: -80, CI: 
1300) 
09.12.2009 SS: -135 (CI: -135) 
24.03.2010 DC: 10 (Indirect: 10) 
29.03.2010 DM: -5 (Indirect: -5) 
01.04.2010 SS: -380 (CI: -380) 
01.04.2010 LR: -15 (II: -2.5, CI: -2.5, 
Indirect: -10) 
01.04.2010 DC: 25 (II: 25) 
06.04.2010 LR: 50 (II: 25, CI: 25) 
01.10.2010 DM: 35 (II: 35) 
01.10.2010 LR: 90 (Indirect: 90) 
01.04.2011 LR: 50 (Indirect: 50) 
06.04.2011 SD: 4600 (II: 2240, CI: 
2360) 
06.04.2011 DC: 880 (II: 880) 
06.04.2011 DM: -1430 (II: -715, CI: -
715) 
06.04.2012 LR: 120 (II: 120) 
06.04.2012 DC: 240 (II: 240) 
01.10.2012 DC: 100 (CI: 100) 
Sunset 
06.04.2010 LR: -1300 (CI:-1300) 
06.04.2015 DC: -170 (II: -170) 
 

 
Context: 
Chancellor Darling delivered the pre-budget while the economy was still in recession. Output was ex-

pected to shrink by 4.75% in 2009, with a prospect of 1% growth in 2010 and 3.5% in 2011. Inflation 

was forecast to rise from 1.5% to 3% in early 2010. Public-sector net debt was expected to rise to 55.6% 

in 2009–2010, reaching 77.7% in 2015. With unemployment at 1.6 million, the effect of the crisis was 

less severe than expected. 

 

Overall Budget Objective: 

The title of the pre-budget report was “Securing the Recovery: Growth and Opportunity” and the ma-

jority of measures announced aimed at supporting businesses and households. However, the necessity 

for consolidation, fairness, and long-term stability were mentioned as well.366 Concisely, the Pre-Budget 

Report defines two objectives: ‘over the medium term, to ensure sound public finances and that spending 

and taxation impact fairly within and between generations; and over the short term, to support monetary 

policy and, in particular, to allow the automatic stabilisers to help smooth the path of the economy’.367 

                                                            
366 Autumn Statement 2009, FSBR, p. 3 
367 Autumn Statement 2009, FSBR, p. 5 
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Therefore, in general and if not explicitly stated otherwise, I will classify tax rebates as stabilising supply 

or demand, respectively, and revenue raisers as measures for deficit consolidation. 

 

Major Budget Measures: 

Starting April 2011, the employer NIC rate and the main employee and self-employed NIC rates were 

increased by 0.5%, raising revenues by around £4.3 bn. Chancellor Alistiar said that the ‘priority is to 

protect those services that are absolutely essential to the health of our society and the strength of our 

economy: the health service, which is crucial for our well-being; the police force, which is crucial for 

our safety; and our schools, which are crucial for our future. I am determined that we will protect im-

provements in those front-line services, on which millions of people rely’.368 Since the tax increases are 

used to finance spending, I classify those as endogenous, spending driven. 

An updated income definition for pension tax was announced, to be introduced starting 06 April 

2011 and raising revenues by £0.6 bn. This was justified by stating that ‘[t]hese measures ensure that 

fiscal consolidation is broad-based, with those on high incomes making the greatest contribution’.369 I 

classify this measure as exogenous, deficit consolidation. 

A temporary bank payroll tax on bonuses was introduced from Pre-Budget Day to 05 April 2010, 

raising £1.3 bn. The Pre-Budget Report states: ‘The Government attaches great importance to tackling 

the remuneration practices that contributed to the excessive risk-taking by the banking industry’.370 Fur-

thermore, ‘[in] order for this positive contribution to be delivered, market participants and regulators 

need to ensure that the sector’s development is sustainable and supports long term economic growth’.371 

Given the motivation, the classification exogenous, long run seems appropriate. However, in the fol-

lowing Budget speech in March, Alistair Darling said that the tax on bank bonuses would be used to pay 

for a growth package.372 I therefore classify this as endogenous, spending driven. In total, those measures 

account for more than 80% of the overall increases in this pre-budget. 

Looking at the tax rebates, the £570 increase in the NIC threshold starting 06 April 2011 accounted 

for the largest share, lowering liabilities by £–1.4 bn. In his speech, the chancellor justified this as a way 

to ‘protect those on modest incomes’.373 Given this and the historical context, I assign the classification 

endogenous, demand management.  

From April 2010, the corporation tax for small companies was not increased (£–0.4 bn) so as ‘to 

support businesses into the recovery’.374 I classify this as endogenous, supply stimulus. These major 

rebates account for more than 75% of the overall rebates in this pre-budget. 
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Budget 2010: 24 March 2010 
Chancellor: Alistair Darling, Prime Minister: Gordon Brown 
 
Draft Royal Assent Implementation 
15.12.2009 DC: 15 (CI: 15) 
22.01.2010 DC: 15 (Indirect: 15) 
24.03.2010 DC: 470 (II: 260, CI: 160, 
Indirect: 50) 
24.03.2010 DR: 5 (CI: 5) 
24.03.2010 DM: -780 (Indirect: -780) 
24.03.2010 LR: -225 (II: -75, CI: -15, 
Indirect: -135) 
24.03.2010 SS: -330 (CI: -330) 
24.03.2010 SD: 200 (II: 110, CI: , Indi-
rect: 90) 

08.04.2010 15.12.2009 DC: 15 (CI: 15) 
24.03.2010 DC: 50 (CI: 15, Indirect: 
35) 
24.03.2010 SS: -120 (CI: -120) 
24.03.2010 DR: 5 (CI: 5) 
25.03.2010 SD: 110 (II: 110) 
25.03.2010 DM: -230 (Indirect: -230) 
25.03.2010 DC: 40 (II: 40) 
29.03.2010 DC: 15 (Indirect: 15) 
01.04.2010 DC: 90 (CI: 75, Indirect: 
15) 
01.04.2010 LR: -25 (CI: -15, Indirect: 
-10) 
01.04.2010 SD: 90 (Indirect: 90) 
01.04.2010 DM: -550 (Indirect: -550) 
06.04.2010 DC: 5 (II: 5) 
06.04.2010 LR: -75 (II: -75) 
25.04.2010 DC: 285 (II: 215, CI: 70) 
01.10.2010 SS: -210 (CI: -210) 
01.04.2011 LR: -125 (Indirect: -125) 
Sunset 
01.04.2012 DM: 230 (Indirect: 230) 
01.04.2015 DC: -40 (II: -40) 

 
Context: 

The budget accompanying documents reported a growth in output of about 0.3% in the last quarter of 

2009 and forecast growth of 1–1.5% in 2010. Overall, recovery was slower than expected, possibly due 

to the slow growth in the European economies.375 Tax receipts were higher than expected, reducing 

public-sector net borrowing by about £11bn, which reached 11.8% of GDP in 2009–2010. Public-sector 

net debt was projected to reach 74.9% of GDP in 2014–2015. Consumer price inflation rose to 3.5% in 

January 2010. 

 

Overall Budget Objective: 

As recovery was slower than expected, this budget included further stimulus provisions. However, the 

need for consolidation was stressed as well. The chancellor said in his speech that the budget ‘will 

continue targeted support for businesses and families where and when it is needed. It will set out how 

we will stick to our plan to halve the deficit within four years’.376 Savings of £5 bn from targeting and 

prioritising spending were announced. Regarding the tax changes announced, ‘the Government intends 

to make further progress in Finance Bill 2010 passing into legislation its tax consolidation plans …’.377 

Regarding the timing of fiscal action aimed at stimulating growth and taking steps for consolidation, the 

Economic and Fiscal Strategy Report (EFSR) stated that ‘in the face of economic uncertainty, it is im-

portant to continue to allow fiscal policy to support the economy in 2010–11’ and that ‘the focus of 

fiscal policy should shift towards consolidation in 2011–12, when the economy should be able to support 
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this tightening …’.378 In general, I classify revenue-raising measures as exogenous, deficit consolidation 

and short-run tax rebates as endogenous, supply stimulus or demand management, respectively, depend-

ing on the entity affected. 

 

Major Budget Tax Measures: 

This budget contained only a few measures that had a significant effect on tax liabilities. The planned 

increase in the main fuel duty rate was staged (£–0.6 bn) to ‘ease the pressure on businesses and family 

incomes at a time when other prices are increasing’.379 I classify this as endogenous, demand manage-

ment and also propose the alternative classification endogenous, supply stimulus. 

From the day after Budget Day, a temporary relief of the Stamp Duty Land Tax was granted to 

first-time buyers until April 2012, lowering revenues by about £0.2 bn. The Chancellor of Exchequer 

said: ‘The housing market is now stabilised and has begun a slow recovery, but many first-time buyers, 

particularly those without large deposits, still find it hard to get a mortgage’.380 I classify this as endog-

enous, demand management.  

Starting October 2010, business rates for small businesses were reduced. This was originally sched-

uled for one year but was successively extended and then made permanent with the March 2016 Budget, 

reducing liabilities by about £0.2 bn. This was done to ‘help fledging businesses set up, as well as ex-

isting ones’381 and I label it as endogenous, supply stimulus. The measures account for more than 70% 

of the tax rebates. The liability-increasing policies were all of minor importance.  

 

Budget 2010: 22 June 2010 
Chancellor: George Osborne; Prime Minister: David Cameron 
 
Draft Royal Assent Implementation 
22.06.2010 LR: -14075 (II: -4045, CI: 
-9840, Indirect: -190) 
22.06.2010 DC: 15500 (II: 595, CI: 
2350, Indirect: 12555) 

27.07.2010 
 

22.06.2010 LR: -1010 (II: -555, CI: -
280, Indirect: -175) 
23.06.2010 DC: 275 (II: 275) 
30.06.2010 LR: -15 (Indirect: -15) 
04.01.2011 DC: 12555 (Indirect: 
12555) 
01.04.2011 LR: -1400 (CI: -1400) 
06.04.2011 LR: -6650 (II: -3490, CI: -
3160) 
01.11.2011 DC: 1150 (CI: 1150) 
01.04.2012 LR: -200 (CI: -200) 
01.04.2012 DC: 1200 (CI: 1200) 
01.04.2013 LR: -2100 (CI: -2100) 
06.04.2013 DC: 320 (II: 320) 
01.04.2014 LR: -2700 (CI: -2700) 
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Context: 

The June 2010 Budget was published only three months after the previous budget. It contained a small 

number of measures. In his budget speech, George Osborne, for the first time, cited statistics provided 

by the independent Office of Budget Responsibility, which had been founded shortly after the elections. 

In his remarks, Osborne said that over the last decade, the British government has built up high levels 

of private-sector and public-sector debt. Household debt reached 100% of GDP in 2008; company debt 

rose to 110% of GDP. Government spending increased to 21% of GDP, while private investment fell to 

10% of GDP. Growth was predicted to reach 1.2% in 2010 and 2.9% in 2013, while inflation could 

reach 2.7%.382 

 

Overall Budget Objectives: 

In his speech, George Osborne called this budget an ‘emergency budget’, one aimed at reducing the debt 

built up by the previous government.383 The FSBR states that this budget ‘shows how the Government 

will carry out Britain’s unavoidable deficit reduction plan in a way that strengthens and unites the coun-

try’.384 Goals included achieving sustainable growth and the avoidance of putting ‘an unfair burden on 

future generations’,385 as well as providing ‘scope to absorb the impact of future economic shocks’.386 

In total, the additional consolidation plans added up to £40 bn per year by 2014–2015, out of which 80% 

were spending reductions.387 The tax measures included an increase in the main standard rate of VAT 

and a higher rate of insurance premium tax. To ensure the long-term growth and competiveness of UK 

companies, the main rate of corporation tax was reduced. To drive down household debt, personal al-

lowances were increased. The overall classification of this budget is therefore exogenous, deficit con-

solidation.  

 

Major Budget Tax Measures: 

The VAT main rate was increased to 20% starting 04 January 2011, increasing revenues by £12.1 bn, 

and the insurance premium tax was increased to 20% starting 04 January 2011, raising revenues by £0.5 

bn. This was done to ‘reduce the deficit and reform the tax system’388. I classify these measures as 

exogenous, deficit consolidation. 

With the aim of supporting ‘business and restor[ing] the UK’s diminished competitiveness’,389 the 

main rate of corporation tax was successively reduced from 28% to 24% over four years (total revenue 

effect £–6.4 bn) and the small profits rate was decreased to 20% (£–1 bn), both starting in April 2011, 
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and the planned increase in employer national insurance contribution (NIC) was reversed. I classify 

those measures as exogenous, long run. 

Annual investment allowances were decreased to £25,000 starting 2012–2013 (£+1.2bn). I classify 

this measure as exogenous, deficit consolidation. 

‘The Government will also seek to build over the long term a fair tax and benefit system that re-

wards work and promotes economic competitiveness’.390 For that reason, personal allowances for under 

65s were increased by £1,000 and the employer NIC threshold was increased, starting April 2011, with 

revenue effects of £–3.5 bn and £–3.1 bn, respectively. I classify these measures as exogenous, long run. 

The measures listed above account for 85% of the revenue decreases and 75% of revenue increases. 

The remaining minor changes were classified as exogenous, deficit consolidation, or long run. Given 

that the budget followed shortly after a change in government, I also propose the alternative classifica-

tion of exogenous, ideological for all changes. 

 

2011: Budget 23 March 
Chancellor: George Osborne; Prime Minister: David Cameron 
 
Draft Royal Assent Implementation 
24.03.2010 DC: 80 (Indirect: 80) 
22.06.2010 IL: 750 (CI: 750) 
22.06.2010 LR: 600 (CI: 600) 
06.12.2010 IL: 100 (CI: 60, Indirect: 
40) 
09.12.2010 LR: 5 (CI: 5) 
09.03.2011 IL: 80 (CI: 80) 
23.03.2011 SS: -115 (CI: -115) 
23.03.2011 IL: 280 (II: 40, CI: 85, In-
direct: 155) 
23.03.2011 DM: -1915 (Indirect: -
1915) 
23.03.2011 LR: -4155 (II: -575, CI: -
3315, Indirect: -265) 
23.03.2011 DC: 745 (Indirect: 745) 
24.03.2011 DR: 1780 (CI: 1780) 

19.07.2011 
 

01.01.2011 LR: 630 (CI: 630) 
23.03.2011 DM: -1900 (Indirect: -
1900) 
23.03.2011 DC: 80 (Indirect: 80) 
23.03.2011 IL: 65 (CI: 25, Indirect: 40) 
23.03.2011 LR: -55 (CI: -55) 
24.03.2011 IL: 30 (Indirect: 30) 
24.03.2011 DR: 1780 (CI: 1780) 
01.04.2011 DM: -15 (Indirect: -15) 
01.04.2011 LR: -655 (CI: -425, Indi-
rect: -230) 
01.04.2011 IL: 80 (CI: 80) 
06.04.2011 SS: -105 (CI: -105) 
06.04.2011 LR: -85 (II: -50, CI: -35) 
06.04.2011 IL: 810 (CI: 810) 
19.07.2011 LR: -25 (CI: -25) 
01.11.2011 DC: 5 (Indirect: 5) 
01.04.2012 LR: -1015 (CI: -1020, Indi-
rect: 5) 
06.04.2012 IL: 40 (II: 40) 
06.04.2012 LR: -330 (II: -650, CI: 320) 
01.01.2013 IL: 60 (CI: 60) 
01.04.2013 DC: 740 (Indirect: 740) 
01.04.2013 LR: -825 (II: 125, CI: -910, 
Indirect: -40) 
06.04.2013 IL: 125 (Indirect: 125) 
01.04.2014 LR: -1000 (CI: -1000) 
Sunset 
01.01.2016 DM: 15 (Indirect: 15) 
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Context: 

GDP growth forecast for 2011 was 1.7% and hence lower than the forecast made in the June 2010 

Budget. The labour market recovered after the crisis and private employment grew by 428,000. Manu-

facturing output expanded and the value of UK exports increased by 17% in 2010. Inflation exceeded 

the 2% target, mainly driven by commodity prices as well as by the increase in the VAT standard rate.  

 

Overall Budget Objectives: 

The Budget Report opens with: ‘This Budget’s policy decisions have a neutral impact on the public 

finances, implementing fiscal consolidation as planned’.391 The measures for consolidation are broadly 

offset by revenue-raising measures. A bundle of measures is introduced to increase tax competitiveness 

and tax simplification. With this budget, 43 tax reliefs were abolished392 and income tax and national 

insurance were merged for reasons of simplification. George Osborne called this a ‘historic step to sim-

plify dramatically our tax system and make it fit for the modern age’.393 The government’s aim is to 

create the most competitive tax system in the G20.394 

However, the FSBR stresses the threat to credibility and confidence in the short run caused by high 

public debt in the wake of the European sovereign debt crisis.395 Private investment stimulus is still a 

concern in this budget and, therefore, a package of measures was introduced to support investment and 

the infrastructure. 

 

Major Budget Tax Measures: 

A bundle of measures for corporate taxation was introduced and this made up the largest share of tax 

remissions. The main rate of corporation tax was further reduced by 1 percentage point each year com-

pared to the June 2010 Budget, reaching 23% by 2014, with the goal of promoting higher levels of 

business investment and maintaining the lowest rate in the G20. The respective lower revenues are £–

0.4 bn, £–0.8 bn, £–0.9 bn, and £–1 bn. Due to the competition aspect, I classify those measures as 

exogenous, long run. 

To realise ‘a fair, simple and efficient tax … system which rewards work, saving and personal 

responsibility’,396 personal allowances were increased by £630 and direct taxation linked to the Con-

sumer Price Index (CPI). Given that the FSBR stated that the government wants to lower the share of 

private (and government) consumption in the economy while increasing the share of investment,397 I 

classify those measures not as demand management but as exogenous, long run, with a revenue effect 

of £–1.1 bn, starting April 2012. 
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Facing high oil prices, the government proposed to cut fuel duty by 1 penny per litre and to abolish 

the duty escalator starting 23 March 2011, leading to a reduction in revenues of £1.9 bn. In his speech, 

George Osborne said that the rise in oil prices ‘has become a huge burden on families’ and ‘hit busi-

nesses hard’.398 Due to the motivation and its endogeneity to current events, I classify this measure as 

endogenous, demand management and alternately propose supply stimulus. Those measures account for 

85% of all the remissions. 

I now address the major tax increases. High oil prices caused high profit for oil-producing firms. 

Starting 24 March 2011, the supplementary charge on oil and gas production was increased to 32%, 

creating £1.8 bn in additional revenues. The additional revenues should have offset revenue decreasing 

measures and therefore I classify this measure as endogenous, deficit reduction. 

Starting 01 April 2013, a carbon price floor was introduced to ‘address long-term fiscal pressures’ 

and ‘to support the long-term sustainability of the public finances’.399 This increase of £0.74 bn is clas-

sified as exogenous, long run. 

To fight tax avoidance, the government introduced measures against disguised remuneration, rais-

ing revenues by £0.75 bn per year starting April 2011. I classify this measure, along with the other minor 

anti-avoidance measures, as exogenous, ideological.  

The listed measures account for more than 70% of revenue increases and 85% of revenue decreases. 

Some of the measures not listed were classified as endogenous, supply stimulus, as they tried to tackle 

the credit crunch and boost private investment. In all other cases, I follow the main motivation of the 

budget. 

 

Pre-Budget 2011: 29 November 2011 
Chancellor: George Osborne; Prime Minister: David Cameron 
 
Draft Royal Assent Implementation 
29.11.2011 DC: 570 (II: 250, CI: 225, 
Indirect: 95) 
29.11.2011 DM: -975 (Indirect: -975) 
29.11.2011 LR: -420 (II: -52.5, CI: -
327.5, Indirect: -40) 

12.07.2012 01.01.2012 DM: -975 (Indirect: -975) 
01.04.2012 DC: 90 (Indirect: 90) 
01.04.2012 LR: -320 (CI: -320) 
06.04.2012 LR: -100 (II: -52.5, CI: -
7.5, Indirect: -40) 
06.04.2012 DC: 450 (II: 225, CI: 225) 
01.04.2013 DC: 5 (Indirect: 5) 
06.04.2013 DC: 25 (II: 25) 

 

Context: 

An updated economic outlook showed a growth of only 0.9% for 2011 and 0.7% in 2012. Trend output 

was said to lie about 13% below its pre-crisis level. Due to the weak economy, public-sector net bor-

rowing and the structural deficit were revised upward. Compared to the forecast in the budget in March 

2011, public-sector net debt as a proportion of GDP was forecast to be 7.5 percentage points higher, 
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reaching 78% in 2014–2015. Other threats to recovery were the euro debt crisis, which affected confi-

dence, and an inflation shock driven by an unexpected rise in commodity prices. The MPC decided to 

expand its asset purchasing programme (QE) by £75 bn to £275 bn. 

 

Overall Budget Objectives: 

Facing a deterioration in confidence caused by the ongoing European sovereign debt crisis, the inflation 

shock, and the rising government debt, the overall tone of this budget seemed to be an endogenous one, 

an effort to counteract the contemporaneous factors. However, the fiscal measures included, of which 

the tax measures were of minor revenue effect, followed the consolidation plan. In his Autumn State-

ment, Chancellor Osborne said: ‘The current environment requires us to take further action on debt to 

ensure that Britain continues to live within its means’.400 He concluded: ‘All that we are doing today—

sticking to our deficit plan …, increasing the supply of credit …, rebalancing our economy …,—all that 

takes Britain in the right direction’.401 Bundles of spending cuts were announced as means to pursue the 

consolidation plan set out in the June Budget 2010. On the other hand, an infrastructure investment of 

£6.3 bn was announced.402 The tax measures were introduced as a means to establish ‘the most compet-

itive tax system in the G20’403 as well as to further fiscal consolidation,404 

 

Major Budget Tax Measures: 

There was only one measure of significant revenue impact: facing the high cost of fuel, the 3.02 pence 

per litre increase, which was supposed to be implemented on 01 January 2012, was delayed until 01 

August 2012, so as to ‘help with the cost of living’,405 and was even further delayed in future debates. 

The cost was estimated at £975 million. I classify this as endogenous, demand management. I classify 

the remaining tax remissions as exogenous, long run, as they were motivated by tax efficiency. The 

minor tax increases are classified as exogenous, deficit consolidation, the reason being the consolidation 

strategy outlined above.  
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Budget 21 March 2012 

Chancellor: George Osborne; Prime Minister: David Cameron 
 
Draft Royal Assent Implementation 
23.03.2011 DC: 255 (CI: 115, Indirect: 
140) 
23.03.2011 LR: 110 (CI: 200, Indirect: 
-90) 
29.11.2011 LR: 340 (II: 340) 
06.12.2011 LR: -15 (Indirect: -15) 
06.12.2011 DC: 170 (CI: 170) 
27.02.2012 LR: 395 (CI: 395) 
21.03.2012 DR: 980 (II: 865, CI: 115) 
21.03.2012 IL: -100 (II: -100) 
21.03.2012 DC: 620 (CI: 545, Indirect: 
75) 
21.03.2012 LR: -4255 (II: -2960, CI: -
1755, Indirect: 460) 

12.07.2012 27.02.2012 LR: 395 (CI: 395) 
21.03.2012 DC: 85 (CI: 15, Indirect: 
70) 
21.03.2012 LR: 270 (Indirect: 270) 
22.03.2012 LR: 150 (Indirect: 150) 
01.04.2012 DC: 290 (II: 2.5, CI: 252.5, 
Indirect: 35) 
01.04.2012 DR: 375 (II: 375) 
01.04.2012 LR: -450 (CI: -410, Indi-
rect: -40) 
06.04.2012 LR: 340 (II: 340) 
06.04.2012 DC: 0 (II: -2.5, CI: 2.5) 
01.01.2013 LR: 210 (CI: 210) 
01.01.2013 DC: 55 (CI: 55) 
01.04.2013 DC: 530 (CI: 420, Indirect: 
110) 
01.04.2013 LR: -625 (CI: -535, Indi-
rect: -90) 
01.04.2013 DR: 115 (CI: 115) 
06.04.2013 LR: -2895 (II: -2960, CI: , 
Indirect: 65) 
06.04.2013 IL: -100 (II: -100) 
06.04.2013 DR: 490 (II: 490) 
01.04.2014 LR: -820 (CI: -820) 
01.01.2016 DC: 85 (CI: 85) 
Sunset 
01.04.2014 DR: -115 (CI: -115) 

 
Context: 

The OBR slightly revised its growth forecast for 2012 to 0.8% (from 0.7%) while Eurozone growth was 

revised down to –0.3%. Public borrowing was £11 bn less than predicted in the Autumn Statement and 

public debt was falling, predicted to reach 74.3% of GDP in 2016–2017. The inflation forecast remained 

unchanged from November 2011. 

 

Overall Budget Objective: 

The 2012 Budget was the third budget of the conservative-liberal coalition and it mostly followed the 

consolidation plan laid out in the June 2010 Budget, which was ‘under way and on course’.406 In his 

statement, the Chancellor of Exchequer stressed the goal of fiscal consolidation and the reduction of 

debt in the long run by saying that ‘we reinforce today our commitment to fiscal responsibility, not just 

this year, but in the years ahead’.407 According to the government, this ‘is how Britain will earn its way 

in the world: with far-reaching tax reform, with a simpler tax system where ordinary taxpayers under-

stand what they are being asked to pay; with a tax system that is more competitive for business than any 

other major economy in the world …’.408 The measures undertaken included moderate spending and tax 
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cuts and the policy decisions had ‘a neutral impact on the public finances, implementing fiscal consoli-

dation as planned’.409 Further, ‘[t]his Budget reaffirms our unwavering commitment to deal with Brit-

ain’s record debts …’.410  

Given those statements and no hints toward major countercyclical concerns, I assign this budget 

the overall classification exogenous, deficit consolidation. 

Major Budget Tax Measures: 

The largest tax decrease was the largest increase in 30 years in personal allowances, up £1,100 in April 

2013 (£–3.3 bn). The government said it ‘will: reward work and support families; reduce tax rates to 

increase the competiveness of the UK tax system …; and make the tax system simpler and more sus-

tainable overall’.411 Under the same heading in the Budget Report was an additional cut of the main rate 

of corporation tax by 1 percentage point each year from April 2012 so that it will fall to 22% by 2014 

(instead of 23%, as planned earlier), reducing revenues by £0.4 bn, £0.7 bn, and £0.8 bn, respectively. 

This was supposed to ‘support enterprise, aspiration and growth …’.412 Due to the competition motiva-

tion, I classify this measure as exogenous, long run. Alternatively, I propose those measures to be exog-

enous, ideological, as there is no economic reason whatsoever why the United Kingdom should have 

the most competitive tax system. Those two measures account for more than 90% of the tax remissions 

announced in the budget. The remaining few minor revenue decreases are classified as exogenous, long 

run, reflecting the desire to simplify the UK tax system. 

There were several moderate revenue-raising measures, all increasing revenues by between £0.3 

bn and £0.5 bn. Starting 06 April 2013, a cap on income tax relief was introduced, raising revenues by 

£0.5 bn. There was no specific motivation given other than ‘to make sure that those on the highest 

income contribute a fair share …’.413 The company car tax was increased by 1 percentage point (£0.4 

bn)  to ‘ensure that company car tax continues to reflect changes in fuel efficiency and to support the 

sustainability of the public finances’.414 I classify those raisers as exogenous, deficit reduction, for they 

were introduced to raise revenues. Starting 06 April 2013, the age-related allowance was simplified 

because the ‘Office of Tax Simplification ha[s] recently highlighted [it] as a particularly complicated 

feature of the tax system’.415 And ‘many pensioners don’t understand them’.416 I classify this as exoge-

nous, long run. As part of a set of anti-avoidance measures, the government amended the corporation 

tax rules on loan relationships held between connected companies. No clear motivation was given in 

either the budget statement or the budget report. I classify this as exogenous, long run, together with the 

other anti-avoidance measures. 
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A package of measures for the energy sector was introduced, including a change in the decommis-

sioning tax relief for the North Sea oil and gas industry to ‘end the uncertainty over decommissioning 

tax relief that has hung over the industry for years …’.417 This came into effect on 01 April 2013 and 

raised revenue by £0.25bn. The aim was to boost investment in the North Sea and to ‘ensure we extract 

the greatest possible amount of oil and gas from our reserves in the North Sea’.418 I classify this bundle 

of measures in the energy sector as exogenous, long run. 

The measures listed above account for 75% of the tax increases announced in the March 2012 

Budget. I classify the remaining minor tax increases in line with the overall budget motivation as exog-

enous, deficit consolidation. 

 
Pre-Budget 2012: 05 December 2012 
Chancellor: George Osborne; Prime Minister: David Cameron 
 
Draft Royal Assent Implementation 
05.12.2012 DC: 1970 (II: 1970) 
05.12.2012 LR: -790 (II: -85, CI: -705) 
05.12.2012 SS: -695 (CI: -695) 
05.12.2012 DM: -1140 (II: -1140) 
11.02.2013 DC: 40 (II: 40) 

17.07.2013 01.04.2013 DC: 1000 (II: 1000) 
01.04.2013 SS: -220 (CI: -220) 
06.04.2013 DM: -1140 (II: -1140) 
06.04.2013 LR: -85 (II: -85) 
01.04.2014 LR: -705 (CI: -705) 
01.04.2014 DC: 10 (II: 10) 
06.04.2014 DC: 960 (II: 960) 
06.04.2015 DC: 40 (II: 40) 
Sunset 
06.04.2017 DC: -40 (II: -40) 

 
Context: 

The UK economy was still in recovery from the economic crisis and continued to be affected by the 

ongoing European sovereign debt crisis. In December, the OBR’s GDP forecast had to be corrected 

downward to –0.1%. The underlying factors were classified as largely persistent rather than perma-

nent.419 Commodity prices and, hence, inflation eased from the peak of 5.2% in September 2011 to 2.7% 

in December 2012. Employment had grown more strongly and was 0.5 million higher than predicted, 

with a tendency to rise in the future. Borrowing was forecast to fall by 1% of GDP in 2012–2013 and 

by 0.8% of GDP in 2013–2014 and public-sector net debt was expected to fall from 79.9% of GDP to 

77.3% in 2017–2018. The slow recovery in the Eurozone affected credit conditions in the United King-

dom as well, increasing UK bank funding costs and threatening ‘growth for several years to come’.420 

 

Overall Budget Objective: 

The Autumn Statement followed the strategy set out in the June 2010 Budget to restore sustainable 

public finances, comprising implementation of fiscal consolidation, reduction in borrowing, and reduc-

tion in current spending.421 Chancellor Osbourne announced: ‘Today we reaffirm our commitment to 
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reducing the deficit …’ 422 and stated that ‘[o]ur aim is to reduce the structural deficit …’.423 To achieve 

the consolidation plans, the relation of spending to tax followed the structure of previous years and was 

about 80:20. The tax measures were introduced as a means to ‘support growth, reward work, help with 

the cost of living and ensure that those with the most contribute the most to the fiscal consolidation’.424 

Given those motivations and following previous budgets of this government, I suggest the overall clas-

sification exogenous, deficit consolidation for the tax increases and an endogenous classification for the 

tax rebates. 

 

Major Budget Tax Measures: 

The two major revenue increases were an increase in the higher rate threshold by less than inflation 

starting April 2014 and the restriction of tax relief for pensioners starting April 2013, both increasing 

revenues by £1 bn. George Osbourne justified the indexation of the higher rate below the rate of inflation 

by saying ‘there are no easy ways to reduce the deficit’.425 The same argument is used to justify reduction 

of tax credits for pensioners. In his speech, the Chancellor of Exchequer also calls this a ‘way[] to reduce 

the deficit …’.426 I classify these measures as exogenous, deficit consolidation. 

The major tax rebate was the increase of the personal allowance by £235 in 2013-14, decreasing 

revenues by £1.1 bn. Classifying this measure, however, turns out to be difficult. The economic report 

accompanying the chancellor’s speech states: ‘The Government remains committed to increasing work 

incentives and supporting those on low and middle incomes …’.427 It remains unclear, however, why 

those households need support. Cost of living is mentioned on page 25,428 making a classification as 

endogenous appealing. However, a fair distribution of the costs of the deficit reduction is stressed as 

well.429 In his speech, the chancellor said that this ‘is a direct boost to the incomes of people working 

hard to provide for their families’430 and that ‘we [the government] are helping those who want to work 

hard and get on’.431 Even though demand management is not explicitly mentioned, I choose the more 

conservative classification endogenous, demand management. 

As a means of ‘creating a simpler, more efficient and stable tax system, with an ambition to make 

it the most competitive in the G20’,432 the main rate of corporation tax was reduced, decreasing revenues 
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by £0.7 bn starting April 2014. I classify this as exogenous, long run and, as before, propose the alter-

native ideological. ‘To help [the] construction industry’433 and ‘to promote further private invest-

ment’,434 an exemption for empty property was introduced, and because of ‘challenges currently faced 

by small businesses’,435 the small business rate relief was extended. Since the latter measure is an ex-

tension, it does not enter the implementation effect. I classify both measures as endogenous, supply 

stimulus. 

 
Budget 20 March 2013 
Chancellor: George Osborne; Prime Minister: David Cameron 
 
Draft Royal Assent Implementation 
05.12.2011 LR: -30 (II: -20, CI: -10) 
21.03.2012 SD: 60 (CI: 60) 
05.12.2012 DC: 5 (Indirect: 5) 
05.12.2012 SD: 400 (II: 80, CI: 320) 
05.12.2012 LR: -445 (II: -15, CI: -430) 
11.12.2012 DC: 50 (CI: 50) 
11.12.2012 LR: -40 (Other: -40) 
11.02.2013 DC: 20 (II: 20) 
20.03.2013 DC: 70 (II: 25, CI: 20, In-
direct: 25) 
20.03.2013 SD: 5885 (II: 20, CI: 5820, 
Indirect: 45) 
20.03.2013 DM: -990 (Indirect: -990) 
20.03.2013 LR: -2720 (II: -1035, CI: -
1265, Indirect: -420) 

17.07.2013 01.01.2013 SD: 195 (CI: 195) 
20.03.2013 SD: 65 (CI: 65) 
20.03.2013 LR: 90 (II: 100, CI: -10) 
20.03.2013 DC: 20 (CI: 20) 
01.04.2013 DC: 50 (CI: 50) 
01.04.2013 SD: 385 (II: 20, CI: 320, 
Indirect: 45) 
01.04.2013 LR: -135 (II: -10, CI: -20, 
Indirect: -105) 
06.04.2013 DC: 25 (II: 25) 
06.04.2013 LR: -290 (II: -70, CI: -10, 
Indirect: -170) 
08.04.2013 DM: -10 (Indirect: -10) 
01.09.2013 DM: -810 (Indirect: -810) 
01.09.2013 LR: -15 (II: -15) 
25.03.2014 DM: -170 (Indirect: -170) 
01.04.2014 DC: 30 (Indirect: 30) 
01.04.2014 LR: -1400 (CI: -1255, Indi-
rect: -145) 
01.04.2014 SD: 125 (CI: 125) 
06.04.2014 LR: -1075 (II: -1075) 
06.04.2014 SD: 80 (II: 80) 
01.04.2015 LR: -5 (CI: -5) 
06.04.2015 DC: 20 (II: 20) 
06.04.2015 LR: -400 (CI: -400) 
06.04.2016 SD: 5495 (CI: 5495) 

 

Context: 

Based on the Office for Budget Responsibility (OBR) March 2013 Economic and Fiscal Outlook, the 

growth forecast was revised down to 0.6% in 2013 and to 1.8% in 2014. Employment, on the other hand, 

was still expected to rise further, reaching 30.5 million by 2017. Public-sector net debt was forecast to 

rise from 79.2% of GDP in 2013 to 84.8% in 2018. 

 

Overall Budget Objective: 
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As in previous budgets, Chancellor George Osborne stressed the need to reduce the public-sector debt, 

mainly by reducing public spending, and to build a more competitive tax system.436 Facing the unex-

pectedly weak forecasts regarding growth and debt, Osborne’s speech indicated that in this budget, the 

government might refrain from exhaustive countercyclical actions. He said: ‘Our country’s credibility 

comes from delivering that [deficit] plan, not altering it with every forecast’.437 A supply-side reform 

was announced to ‘help businesses create jobs and deliver lasting prosperity’.438 However, given that 

employment was ‘at record levels’439 and the downturn in growth was attributed to external factors, 

those measures could be interpreted as aiming at the long run. I refrain from assigning an overall clas-

sification to this budget, as many topics are covered. 

 

Major Budget Tax Measures: 

Beginning with the rebates, the single largest decrease in revenues stemmed from £2,000 employment 

allowances toward the NIC bill for every business and charity starting April 2014, decreasing revenues 

by £1.3 bn. As this was done ‘for the UK to be the best place in Europe to start, finance and grow a 

business’,440 I classify this as exogenous, long run. 

Personal allowance was again increased to now £10,000 in 2014–2015, reducing revenues by £1.1 

bn. Not much was said about this in the Budget Speech. In the Budget documents, however, the com-

petitiveness of the tax system is listed as the motivation.441 Therefore, I assign the category exogenous, 

long run. 

The planned increase in fuel duty planned for September 2013 was cancelled, reducing tax liabili-

ties by £0.8 bn. This was done because ‘oil prices have risen again, family budgets are squeezed …’.442 

Given that justification, I classify this as endogenous, demand management. In total, these major 

changes made up more than 80% of tax rebates. 

Turning to the tax increases, the largest share is made up of a reform to the pension system. A 

single-tier state pension was introduced in 2016–2017 making everyone pay the same rate of NICs. In 

total, this package was expected to raise revenues by £5.5 bn. Throughout the Budget Speech and the 

accompanying document, it remains rather vague as to what purpose the additional revenue will be put. 

George Osborne said that ‘none of the additional employee and private sector employer NICs will be 

used for net revenue-raising’.443 In May 2013, it was confirmed that ‘the additional NI revenue would 

not be recycled within the State Pension system, but will contribute to other reforms such as the cap on 

social care costs and the Employment Allowance, as announced in the Budget 2013’.444 Even though 
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this does not fully match the original sense of spending driven, I suggest this classification because the 

additional revenue is used to finance contemporaneous spending as well as other tax remissions. 

A package of anti-avoidance measures was introduced, raising liabilities by about £1 bn. In his 

speech, the Chancellor of Exchequer said: ‘We have set out a tough package to raise money from tax 

avoiders. That means that with this Budget we can stick to the path of deficit reduction, increase capital 

spending, and still find ways to help families’.445 One might assume that the money raised was used to 

finance current spending on welfare, even though the documents do not give detailed information on 

that. However, I will classify this bundle as endogenous, spending driven. Those revenue raisers make 

up more than 90% of the tax increases. 

 

Pre-Budget 2013: 05 December 2013 
Chancellor: George Osborne; Prime Minister: David Cameron 
 
Draft Royal Assent Implementation 
20.03.2013 DC: 680 (CI: 680) 
17.07.2013 DC: -5 (Indirect: -5) 
25.10.2013 DC: 125 (CI: 125) 
05.12.2013 SS: -485 (CI: -470, Indi-
rect: -15) 
05.12.2013 DC: 2150 (II: 545, CI: 
1605) 
05.12.2013 LR: -2410 (II: -520, CI: -
1160, Indirect: -730) 
05.12.2013 DM: -155 (II: -155) 

17.07.2014 25.10.2013 DC: 125 (CI: 125) 
05.12.2013 LR: -55 (CI: -35, Indirect: 
-20) 
05.12.2013 DC: 10 (CI: 10) 
01.01.2014 DC: 520 (CI: 520) 
01.04.2014 DC: 1510 (II: 85, CI: 1430, 
Indirect: -5) 
01.04.2014 LR: -625 (CI: -625) 
01.04.2014 SS: -5 (CI: -5) 
06.04.2014 DC: 750 (II: 420, CI: 330) 
06.04.2014 LR: -25 (II: -25) 
01.09.2014 LR: -710 (Indirect: -710) 
01.10.2014 SS: -15 (Indirect: -15) 
01.04.2015 SS: -465 (CI: -465) 
06.04.2015 DC: 40 (II: 40 ) 
06.04.2015 DM: -155 (II: -155) 
06.04.2015 LR: -495 (II: -495) 
01.04.2016 DC: -5 (CI: -5) 

 
Context: 

The OBR revised its forecast for GDP growth up to 1.4% in 2013 and to 2.4% in 2014, with a stable 

forecast of above 2% for the following five years. Unemployment continued to fall and was expected to 

reach 5.6% in 2018, with employment reaching 31.2 million in 2018. The fiscal consolidation announced 

in the 2010 emergency budget was mentioned and this Autumn Statement laid out that public-sector net 

borrowing had halved by 2014–2015, compared to 2010. Public-sector net debt continued to rise, but 

was now forecast to peak at 80% in 2015–2016, instead of at 85% as forecast in the March budget. 

 

Overall Budget Objective: 

The Autumn Statement stressed the ‘government’s commitment to the long-term economic plan it set 

out in 2010. With the deficit and debt still at unsustainable levels, deviating from that plan now would 

be the biggest risk to recovery’.446 George Osborne said in his speech: ‘I can announce today that we 
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will take three new steps to entrench Britain’s commitment to sound public finances’.447 Over a five-

year horizon, this autumn budget announced fiscally neutral policy decisions. Around 80% of the con-

solidation was planned to stem from adjustments in spending. Regarding taxes, the budget continued 

the theme of improving the tax system’s competitiveness in order to increase GDP and, hence, revenues 

in the long run.448 Given the long-term orientation of the budget, most of the tax changes were classified 

as exogenous. 

 

Major Tax Measures: 

Compared to other budgets, there were only relatively small individual tax changes announced in the 

autumn budget. Transferable marriage allowances were introduced starting April 2015, lowering liabil-

ities by about £0.5 bn. The only information given was that ‘we are backing British families’.449 I classify 

this as exogenous, ideological. 

The increase in fuel duty was cancelled, lowering revenues by about £0.7 bn in 2014. In his speech, 

George Osborne announced that he was going to ‘deliver on the promise made by the Prime Minister to 

roll back those levies … in a way that supports the lowest income families, reduces carbon, supports 

investment in our energy infrastructure and, as the document shows, does not add a penny to the tax 

bills that families pay’.450 He went on: ‘My political philosophy is clear: instead of penalising people 

with more taxes and more regulation, give them incentives by reducing their taxes and their bills. As I 

have often said, going green does not have to cost the earth’.451 I classify this as exogenous, long run. 

Starting April 2015, the employer NIC for under-21-year-olds was abolished (£–0.5 bn). The mo-

tivation was to improve youth unemployment, which at that time was 24%.452 I classify this measure as 

endogenous, supply stimulus. However, as it was announced along with a bundle of business tax changes 

aiming at long-run growth, I propose the alternative classification exogenous, long run. 

A set of changes to business rates was introduced starting 01 April 2014, in total lowering liabilities 

by £1.1 bn. According to the chancellor, corporation tax cuts increase investment and raise productivity 

and therefore, he planned ‘to make our business taxes yet more competitive’.453 I classify the changes 

as exogenous, long run. Those changes account for more than 85% of the tax rebates. 

Starting 01 January 2014, the bank levy was increased, raising revenues by around £0.5 bn. Ac-

cording to the Autumn Statement, ‘this will help to restore forecasts for future years’ receipts to target, 

and ensure that banks make a fair contribution’.454 I assign exogenous, deficit consolidation. 

A package of anti-avoidance measures was introduced, effective from October 2013 and April 

2014, raising revenues by more than £2 bn. The purpose was stated as ‘ensuring that those with the most 
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in society make a fair contribution to reducing the deficit’.455 As I could not find any further justification 

or usage of those additional revenues, I classify this package as exogenous, deficit consolidation. Those 

measures accounted for more than 80% of the revenue increases. 

 
Budget 19 March 2014 
Chancellor: George Osborne; Prime Minister: David Cameron 
 
Draft Royal Assent Implementation 
20.03.2013 LR: 10 (II: 10) 
19.03.2014 SS: -1240 (II: -15, CI: -685, 
Indirect: -540) 
19.03.2014 LR: 285 (II: 285, CI: 5, In-
direct: -5) 
19.03.2014 IL: -645 (II: -685, CI: , In-
direct: 40) 
19.03.2014 DM: -365 (Indirect: -365) 
19.03.2014 DC: 1480 (II: 682.5, CI: 
797.5) 

17.07.2014 19.03.2014 DC: 80 (CI: 80) 
19.03.2014 IL: 40 (Indirect: 40) 
24.03.2014 SS: -185 (Indirect: -185) 
24.03.2014 DM: -110 (Indirect: -110) 
01.04.2014 SS: -710 (CI: -685, Indi-
rect: -25) 
01.04.2014 LR: 5 (CI: 5) 
01.04.2014 DC: 65 (II: 32.5, CI: 32.5) 
06.04.2014 DC: 35 (II: 35) 
06.04.2014 SS: -15 (II: -15) 
30.06.2014 DM: -40 (Indirect: -40) 
01.07.2014 LR: -90 (II: -90) 
17.07.2014 DC: 1230 (II: 615, CI: 615) 
01.01.2015 IL: 415 (II: 415) 
01.03.2015 SS: 75 (Indirect: 75) 
01.04.2015 LR: -5 (Indirect: -5) 
01.04.2015 SS: -65 (Indirect: -65) 
01.04.2015 DM: -215 (Indirect: -215) 
01.04.2015 DC: 70 (CI: 70) 
06.04.2015 LR: -335 (II: -335) 
06.04.2015 IL: -1090 (II: -1090) 
01.04.2016 SS: -340 (Indirect: -340) 
01.04.2017 LR: 240 (II: 240) 
01.04.2018 LR: 480 (II: 480) 
Sunset 
01.12.2014 SS: 665 (CI: 665) 
01.04.2015 LR: 5 (Indirect: 5) 
01.04.2019 LR: -480 (II: -480) 

 
 

Context: 

Overall, the economic situation continued to improve. The growth forecast was revised slightly upward 

to 2.7% in 2014 and confirmed the path outlined in previous budgets, with future rates around 2.5%. 

Inflation was expected to be 1.9% in 2014 and to stay around the target of 2.0% throughout the forecast 

period. The OBR forecast public-sector net debt to be at 78.8% of GDP in 2015–2016 and, hence, 1.2 

percentage points below the previous forecast. Unemployment was 7.2% in the last quarter of 2013, 

which was the lowest in five years. Business investment, however, shrank by 1.2% in 2013. 

 

Overall Budget Objective: 

Besides mentioning the need to boost business investment, the Chancellor of Exchequer once again 

stressed the need for consolidation. He said that giving in to more spending and borrowing would ‘mean 
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debt rising towards 100% of GDP, undermining growth’.456 He further said: ‘It would be a huge mistake, 

and we are not going to let that happen’.457 He announced that spending cuts would account for the 

largest share of about 75% of consolidation, again. Also, and as in previous budgets of this government, 

the competitiveness of the tax system as well as the necessity of low business rates was emphasised.458 

 

Major Tax Measures: 

Beginning with the rebates, the largest share was taken by the increase of personal allowances starting 

06 April 2015, lowering liabilities by £1.4 bn. The chancellor said: ‘It is a central part of our long-term 

economic plan that people keep more of the money they have earned’.459 I could not find any evidence 

for a demand-oriented motive and, hence, classify this as exogenous, ideological. 

Annual investment allowances were doubled from April to December, lowering tax liability by 

around £0.7 bn. Given its temporary character and the aforementioned contemporaneous decline in busi-

ness investment, I classify this as endogenous, supply stimulus and include a revenue increase of the 

same size in my series at the beginning of December. 

A bundle of measures tackling energy costs was announced, decreasing revenues by about £0.5 bn 

between 2014–2016. This was done to stimulate manufacturing through lower energy prices.460 I classify 

those measures as endogenous, supply stimulus. Those measures account for more than 70% of all re-

bates. 

A set of anti-avoidance measures was introduced, increasing liabilities by about £1.5 bn, of which 

£1.2 bn were implemented on the day of Royal Assent on 17 July 2014. Since it is not mentioned that 

those revenues are used to finance spending, I classify them exogenous, deficit consolidation. 

Company car tax was increased by 2% in both 2017–2018 and 2018–2019, increasing liabilities by 

about £0.7 bn. This was done to incentivise investment in new sources of energy and to promote energy 

efficiency.461 Therefore, I classify this as exogenous, long run. Those changes account for more than 

60% of the tax increases. 
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Pre-Budget 2014: 03 December 2014 
Chancellor: George Osborne; Prime Minister: David Cameron 
 
Draft Royal Assent Implementation 
03.12.2014 DM: -720 (II: -640, CI: , 
Indirect: -80) 
03.12.2014 IL: -410 (CI: 350, Indirect: 
-760) 
03.12.2014 LR: -905 (II: -50, CI: -850, 
Indirect: -5) 
03.12.2014 DC: 1725 (II: 540, CI: 
1120, Indirect: 65) 

26.03.2015 03.12.2014 DC: 30 (II: 30) 
03.12.2014 LR: -15 (II: -5, CI: -5, Indi-
rect: -5) 
05.12.2014 IL: -760 (Indirect: -760) 
01.01.2015 LR: -60 (CI: -60) 
01.04.2015 LR: -180 (CI: -180) 
01.04.2015 DC: 1185 (CI: 1120, Indi-
rect: 65) 
01.04.2015 IL: 350 (CI: 350) 
06.04.2015 DC: 390 (II: 390) 
06.04.2015 DM: -640 (II: -640) 
06.04.2015 LR: -45 (II: -45) 
01.03.2016 DM: -80 (Indirect: -80) 
06.04.2016 DC: 120 (II: 120) 
06.04.2016 LR: -105 (CI: -105) 

 
 

Context: 

Inflation was 1.3% in October and had been below the 2% target for 10 months by then. This was due 

to low food and fuel prices. The OBR forecast GDP to grow by 3% in 2014 and 2.4% in 2015. The 

Monetary Policy Committee (MPC) decided to keep the main bank rate at 0.5% and asset purchases 

remained at £375 bn. The overall fiscal position was expected to be the same as forecast in the 2014 

Budget. Total managed expenditure was expected to fall in 2016–2017 in real terms at the same rate as 

in 2014–2015. Public-sector net debt was expected to reach 81.1% in 2015–2016 and then to fall to 

72.8% in 2019–2020. Export was still affected by the development in the Eurozone, and thus its growth 

was revised down by 1% in 2014. 

 

Overall Budget Objective: 

As in previous budgets, there was no explicit mention of a need for countercyclical actions. Again, the 

inherited public deficit seemed to be the chancellor’s major concern. In the beginning of his speech, he 

said, ‘I could have eased up on our determination to deal with our debts; I have not’,462 and a bit later, 

‘Britain is … a country that inspires confidence around the world because it seeks to live within its 

means’.463 In fact, George Osborne aimed at further reducing the deficit, without naming any particular 

reasons for doing so: ‘The deficit is no longer down by a third, but is now cut in half. It is still too high 

…’.464 Regarding the lower than expected tax revenues, the chancellor argued that credibility leads to 

tax savings and, therefore, he did not see a reason to change the strategy: ‘Some have pointed to lower 

tax receipts and put forward policies for higher taxes. I prefer lower tax receipts offset by lower debt 

interest payments, and that is what we are seeing today’.465 In the accompanying report it is written that 
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‘the government is delivering a small fiscal tightening at the Autumn Statement and reaffirming its 

commitment to its path of fiscal consolidation’.466 Overall, I classify the revenue-raising measures as 

exogenous, deficit consolidation. In the Autumn Statement, the government’s plan for a ‘stronger, more 

competitive economy’467 is laid out as ‘creating more jobs by backing small business and enterprise with 

better infrastructure, lower job taxes and a long-term industrial strategy’.468 The revenue-decreasing 

positions are classified, in general, as exogenous, long run, as long as no explicit contemporaneous 

intention is mentioned.  

 

Major Tax Measures: 

The single largest decrease in liabilities was a reform to the stamp duty land tax. Starting 05 December, 

new marginal rates were introduced to avoid tax jumps when buying a home, lowering liabilities by 

about £0.8 bn. According to George Osborne, this measure is ‘a fair, workable, lasting reform of the 

taxation of housing, and it is in stark contrast to the shambles of the anti-aspirational, unworkable homes 

tax that the Labour party wants to impose’. I classify it as exogenous, ideological, with the alternative 

classification: exogenous, long run. 

Starting 06 April 2015, personal allowances were increased to £10,600, decreasing liabilities by 

about £0.6 bn. In the Autumn Statement, it is written that ‘the government recognises that the effects of 

the recession are still being felt, and continues to take action to help individuals and families with the 

cost of living’.469 I classify it as endogenous, demand management. 

From 1 April 2015 and in order ‘to have a tax system that is simple to understand, supports busi-

nesses and encourages growth’,470 the small business rate relief was extended, reducing liabilities by 

£0.5 bn. I classify this as exogenous, long run and do not include it in the implementation effect. Those 

measures accounted for more than 75% of the rebates. 

Turning to revenue raisers, starting 1 April 2015, the amount of a bank’s profit that can be offset 

was restricted, increasing revenues by £0.7 bn. This was justified as banks’ paying a fair share after the 

financial crisis.471 It was announced along with a bundle of anti-avoidance measures, all of which I 

classify as exogenous, deficit consolidation. 
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Budget 18 March 2015 
Chancellor: George Osborne; Prime Minister: David Cameron 
 
Draft Royal Assent Implementation 
03.12.2014 SS: -10 (Indirect: -10) 
18.03.2015 DM: -240 (Indirect: -240) 
18.03.2015 LR: -1015 (II: -1030, CI: 
15) 
18.03.2015 SS: -590 (II: -35, CI: -365, 
Indirect: -190) 
18.03.2015 DC: 1185 (CI: 1185) 
18.03.2015 IL: -1905 (II: -1905) 
18.03.2015 SD: 1320 (II: 895, CI: 325, 
Indirect: 100) 

26.03.2015 18.03.2015 SS: -10 (Indirect: -10) 
18.03.2015 SD: 215 (II: 45, CI: 170) 
23.03.2015 SS: -185 (Indirect: -185) 
01.04.2015 DC: 1185 (CI: 1185) 
01.04.2015 SD: 5 (Indirect: 5) 
01.04.2015 SS: -245 (CI: -240, Indi-
rect: -5) 
06.04.2015 SS: -5 (II: -5) 
01.08.2015 SD: 95 (Indirect: 95) 
01.09.2015 DM: -240 (Indirect: -240) 
01.01.2016 SS: -125 (CI: -125) 
06.04.2016 SD: 455 (II: 300, CI: 155) 
06.04.2016 SS: -30 (II: -30) 
06.04.2016 LR: -1030 (II: -1030) 
06.04.2016 IL: -425 (II: -425) 
06.04.2017 IL: -1480 (II: -1480) 
06.04.2018 SD: 550 (II: 550) 
 

 
Context: 

The OBR’s forecast for growth was revised upward to 2.5% in 2015 and for unemployment it was 

revised downward to 5.3%. CPI inflation was 0.3% in January 2015, mainly because of lower oil prices. 

The current account deficit increased to 6.0% of GDP. Meanwhile, in the Eurozone, inflation turned 

negative and the growth forecast was revised downward to 1.2% in 2015. According to the forecast, 

public debt peaked in 2014–2015 at 80.4% of GDP, and was supposed to fall to 71.6% in 2019–2020. 

 

Overall Budget Objective: 

In line with the previous budgets put forward by this government, the commitment to restore ‘the public 

finances to a sustainable position and getting public sector net debt onto a declining path as a share of 

GDP’ was stressed.472 It was generally believed that ‘getting to grips with the public finances will speed 

up the process of debt reduction, reducing the burden on taxpayers and strengthening the ability of the 

future governments to respond to economic shocks’.473 George Osborne stressed in his speech before 

parliament that he could not see a reason for changing the overall strategy: ‘Britain is on the right track; 

we must not turn back’.474 He further said: ‘We bring that shameful record of irresponsibility to an end 

and make sure we pay down our national debt’.475 However, Osborne also said that ‘in this Budget, 

everything we spend will be paid for …’.476. Therefore, I classify most of the revenue-raising policies 

as endogenous, spending driven and only those in which deficit consolidation is explicitly mentioned as 

such. Regarding the tax rebates, I either assign the classification exogenous, long run or exogenous, 

ideological. 

                                                            
472 Budget Report 2014, p. 19 
473 Budget Report 2014, p. 19 
474 HC Deb 18 March 2015, c. 771 
475 HC Deb 18 March 2015, c. 770 
476 HC Deb 18 March 2015, c. 771 



Technical Appendix UK 

195 
 

 

Major Tax Measures: 

I begin with the revenue raisers. Starting 01 April 2015, the bank levy was increased to 0.21% and the 

possibility for banks to deduct from corporation tax was abolished, resulting in an increase in revenues 

of more than £1.2 bn. Chancellor Osborne said that the banking sector could ‘make a bigger contribution 

to the repair of our public finances’.477 I classify those two as exogenous, deficit consolidation. However, 

as outlined above, I assign an alternative category—endogenous, spending driven. 

Starting 06 April 2015, the government abolished barriers to the creation of a secondary market for 

annuities, raising revenues by £0.5 bn. No unambiguous motivation is given aside from ‘extending free-

dom and choice at retirement’.478 I assign as primary motivation exogenous, ideological and as second-

ary motivation endogenous, spending driven. 

Pension lifetime allowances were lowered to £1m from April 2016 (revenue effect: £0.3 bn) and 

indexed with inflation from April 2018 (£0.6 bn). I assign the classification endogenous, spending 

driven, for the reasons outlined above. 

A bundle of anti-avoidance measures was introduced in the 2015 Budget, raising revenues by about 

£0.9 bn per tax year. I classify those as endogenous, spending driven, as no further reason is given. 

Those measures made up more than 95% of all tax increases. 

Personal allowances were increased to £10,800 starting April 2016 and to £11,000 starting April 

2017, reducing revenues by £1bn and £1.5bn, respectively. George Osborne said that he believes ‘that 

work should pay and that families should keep more of the money they earn … even in difficult times 

…’.479 I classify this as exogenous, ideological. Furthermore, income savings accounts (ISAs) were 

made more flexible starting April 2016 in an effort to take ‘another step to move Britain from a country 

built on debt to a country built on savings and investment’,480 reducing revenues by £1bn. I assign the 

motivation exogenous, long run. Those tax rebates account for more than 80% of all rebates.  

 
  

                                                            
477 HC Deb 18 March 2015, c. 773 
478 Budget 2015, FSBR, p. 59 
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Summer Budget 08 July 2015 
Chancellor: George Osborne; Prime Minister: David Cameron 
 
Draft Royal Assent Implementation 
08.07.2015 IL: 45 (II: -1415, Indirect: 
1460) 
08.07.2015 LR: -60 (II: 2965, CI: -
3275, Indirect: 250) 
08.07.2015 DC: 1620 (II: 1035, CI: 
580, Indirect: 5) 
08.07.2015 SS: 450 (Indirect: 450) 

18.11.2015 08.07.2015 DC: 575 (II: 265, CI: 310) 
08.07.2015 IL: -270 (II: -270) 
01.08.2015 SS: 450 (Indirect: 450) 
01.11.2015 IL: 1460 (Indirect: 1460) 
01.01.2016 DC: 5 (Indirect: 5) 
01.01.2016 LR: -435 (CI: -435) 
01.04.2016 DC: 310 (II: 40, CI: 270) 
01.04.2016 LR: 2110 (II: 2745, CI: -
635) 
06.04.2016 DC: 260 (II: 260) 
06.04.2016 LR: -5 (II: -5) 
06.04.2016 IL: -1145 (II: -1145) 
01.04.2017 LR: -130 (II: 225, CI: -605, 
Indirect: 250) 
06.04.2017 DC: 470 (II: 470) 
01.04.2020 LR: -1600 (CI: -1600) 
Sunset 
06.04.2018 IL: 270 (II: 270) 

 
Context: 

The 2015 UK general election was held on 07 May 2015, resulting in a fully conservative government. 

The Chancellor of Exchequer presented another Budget less than four months after the previous one of 

18 March 2015.  

The economic development numbers did not differ much from those published in March. Growth 

in 2015 was revised upward from 2.6% to 3%. Tax receipts were higher than expected. Around the time 

of the Summer Budget, the crisis in Greece intensified and the global growth forecast was revised down-

ward to 3.2% in 2015. 

 

Overall Budget Objective: 

Once again, the importance of deficit consolidation was stressed. George Osborne attributed the growth 

in employment to businesses having confidence, ‘the confidence to invest, to grow and to hire; confi-

dence that comes because Britain is getting its house in order’.481 He confirmed that this parliament 

would cut the deficit at the same pace as the previous one did.482 The Budget Report laid out that £37 

bn of further discretionary consolidation is necessary to achieve a surplus in 2019–2020.483 I classify 

most of the revenue-raising measures as exogenous, deficit consolidation. 

 

Major Tax Measures: 

Starting 01 April 2017, corporation tax payment dates were moved closer to the point at which profits 

were made, raising revenues by £4.4 bn in 2017–2018. However, this measure only changed the date of 

collection, not liabilities. Hence, I exclude this measure from the account. 
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482 HC Deb 08 July 2015, c. 322 
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Dividend tax credit was reformed starting April 2016, resulting in an increase in revenues of £2.5 

bn. George Osborne said this was ‘a major and long-overdue reform to simplify the taxation of divi-

dends’ and it will ‘go further in creating a Britain that is one of the most competitive economies in the 

world’.484 Together with some other minor reforms, I classify this as exogenous, long run and assign the 

alternative classification exogenous, ideological as obtaining the most competitive tax system is a purely 

normative goal. 

Starting 1 November 2015, the insurance premium tax was increased by 3.5 pp, raising liabilities 

by about £1.5 bn. In his speech, the Chancellor of Exchequer said: ‘Britain’s insurance premium tax is 

well below tax rates in many other countries. I am therefore today raising insurance premium tax, which 

applies to only one fifth of all premiums, to 9.5%, effective from this November. With these measures 

I am putting in place an approach for taxing banks and insurers over this Parliament which is sustainable, 

stable and fair’.485 In the Budget Report, the motivation for this measure is ‘that the richest are paying a 

greater share of tax than they were at the start of the last Parliament’.486 I classify this as exogenous, 

ideological. 

In this budget, a large bundle of anti-avoidance measures was announced. Individually of minor 

importance, the group of measures combined was intended to raise revenues by £5 bn per year by 2019–

2020. In the Budget Report, the motivation for those measures was given as ‘to achieve the surplus in 

2019–20 the government will undertake … further consolidation measures, … £5 billion by 2019–20 

from tackling tax avoidance and tax planning, evasion and noncompliance, and imbalances in the tax 

system’.487 I classify those measures as exogenous, deficit consolidation. The major tax increases listed 

account for more than 90% of all revenue increases. 

Looking at the tax rebates, the cut in corporation tax made up the largest share. It was announced 

that corporation tax would be cut to 19% in 2017–2018 and to 18% starting 2020–2021, reducing liabil-

ities by £0.6 bn and £1.6 bn, respectively. The motivation for this was to send ‘out loud and clear the 

message around the world that Britain is open for business’.488 Furthermore, the Budget Report stated 

that the ‘best way to create jobs and raise living standards over the long term is to support business and 

increase productivity by making it more competitive and by prioritising investment in skills and infra-

structure’.489 I classify this as exogenous, long run. 

Starting 01 January 2016, the annual investment allowance was set at £200,000 (£–0.9 bn) to per-

manently boost ‘the incentives for long-term investment by small and medium-sized firms in Britain’.490 

I classify this as exogenous, long run. 

The personal allowance was further increased to £11,000 starting 06 April 2016, reducing revenues 

by about £1 bn. This was done to create ‘a lower tax society’ and because ‘[t]he government believes 
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that people working 30 hours a week on the lowest pay (the NMW) should not pay income tax’.491 I 

classify this as exogenous, ideological. 

Starting 01 April 2016, the employment allowance was increased by £1,000, reducing tax liabilities 

by £0.6 bn, in order ‘to go further, making the tax system simpler and less distortive, while maintaining 

competitive rates and predictable rewards for investment’.492 The classification is exogenous, long run. 

The major tax rebates listed account for more than 90% of all rebates.  

 
Pre-Budget 25 November 2015 
Chancellor: George Osborne; Prime Minister: David Cameron 
 
Draft Royal Assent Implementation 
08.07.2015 DC: 2730 (CI: 2730) 
25.11.2015 SD: 625 (Indirect: 625) 
25.11.2015 SS: 300 (II: 280, Indirect: 
20) 
25.11.2015 DC: 650 (II: 167.5, CI: 
447.5, Indirect: 35) 
25.11.2015 LR: -745 (CI: -710, Indi-
rect: -35) 

15.09.2016 25.11.2015 DC: 520 (II: 72.5, CI: 
412.5, Indirect: 35) 
01.04.2016 SS: 300 (II: 280, Indirect: 
20) 
01.04.2016 LR: -45 (CI: -10, Indirect: 
-35) 
01.04.2016 SD: 625 (Indirect: 625) 
01.04.2016 DC: 35 (CI: 35) 
06.04.2016 DC: 95 (II: 95) 
01.04.2017 DC: 2730 (CI: 2730) 

 
Context: 

Unemployment fell to 5.3% in September 2015, mostly due to a fall in long-term unemployment. GDP 

growth was forecast to be at 2.3% to 2.5% per annum over the forecast period 2015–2020. CPI inflation 

fell to 0.1% in 2015 and was forecast to stay below the targeted 2% until 2019. Public debt estimations 

were revised upward, again, to 82.5% of GDP in 2015–2016 and to 74.3% in 2019–2020, even though 

tax receipts turned out higher than expected. 

 

Overall Budget Objective: 

In his speech, George Osborne stressed the government’s commitment to reduce public debt.493 He in-

troduced the Autumn Budget as ‘a long-term economic plan for our country’s future’.494 Picking up the 

numbers on consolidation from the previous budget, the Budget Report stated that consolidation of £18 

bn is needed to achieve a surplus in 2019–2020, out of which £6 bn are expected to come from tax 

measures.495 I classify the major revenue raisers as exogenous, deficit consolidation and the major re-

bates as exogenous, long run. 

 

Major Tax Measures: 

As announced in the 2015 Summer Budget, an apprenticeship levy was introduced starting 01 April 

2017, raising revenues by £2.7 bn. The budget report lists this as a major component of discretionary 

                                                            
491 Summer Budget 2015, p. 35 
492 Summer Budget 2015, p. 54 
493 HC Deb 25 November 2015, c. 1357 
494 HC Deb 25 November 2015, c. 1357 
495 Spending Review and Autumn Statement 2015, p. 15 
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consolidation496 and, hence, I classify this as exogenous, deficit consolidation. George Osborne said this 

was ‘a huge reform to raise the skills of the nation’497 and I also assign it alternatively as exogenous, 

long run. 

Starting April 2019, capital gains tax on residential property had to be paid within 30 days and also 

the payment of SDLT was brought forward. I exclude these measures (£+1 bn) from the account as they 

only change the timing of tax collection. 

Stamp duty rates on additional property were to be increased to 3% starting April 2016. George 

Osborne said ‘we will reinvest some of that money in local communities in London and places like 

Cornwall, which are being priced out of home ownership. The funds we raise will help build the new 

homes’.498 Since it remains unclear what share is used to finance spending, I classify the whole measure 

(£+0.6 bn) as being endogenous, spending drive. 

Again, a bundle of anti-avoidance measures was introduced and, as in the Summer Budget, I clas-

sify those as exogenous, deficit consolidation.499 The tax increases listed above account for more than 

75% of the overall increase in revenues. 

The only major tax rebate was an extension of relief for small business rates starting April 2016, 

lowering liabilities by £0.7 bn. George Osborne said that ‘[b]usiness needs competitive taxes’.500 I clas-

sify this as exogenous, long run, but exclude the figure from the implementation effect, as it is the ex-

tension of an existing measure. 
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Budget 16 March 2016 
Chancellor: George Osborne; Prime Minister: David Cameron 
 
Draft Royal Assent Implementation 
25.11.2015 DC: 45 (Indirect: 45) 
16.03.2016 IL: 530 (Indirect: 530) 
16.03.2016 SD: 200 (Indirect: 200) 
16.03.2016 SS: -1055 (II: -985, CI: -5, 
Indirect: -65) 
16.03.2016 DM: -440 (Indirect: -440) 
16.03.2016 LR: -5410 (II: -2830, CI: -
3520, Indirect: 940) 
16.03.2016 DC: 4135 (II: 910, CI: 
3000, Indirect: 225) 

15.09.2016 16.03.2016 DC: 1015 (II: 335, CI: 435, 
Indirect: 245) 
16.03.2016 LR: -260 (CI: -260) 
16.03.2016 DM: -440 (Indirect: -440) 
16.03.2016 IL: 530 (Indirect: 530) 
17.03.2016 LR: 530 (II: 15, Indirect: 
515) 
21.03.2016 SS: -85 (Indirect: -85) 
01.04.2016 DC: 590 (CI: 545, Indirect: 
45) 
01.04.2016 SS: -10 (CI: -5, Indirect: -
5) 
06.04.2016 DC: 290 (II: 290) 
06.04.2016 LR: -305 (II: -305) 
06.04.2016 SS: -985 (II: -985) 
01.07.2016 DC: 15 (CI: 15) 
01.10.2016 SD: 200 (Indirect: 200) 
01.01.2017 DC: 265 (CI: 265) 
01.04.2017 LR: -1710 (CI: -1710) 
01.04.2017 DC: 1315 (CI: 1315) 
06.04.2017 DC: 285 (II: 285) 
06.04.2017 LR: -2775 (II: -2540, CI: -
235) 
01.08.2017 DC: -20 (Indirect: -20) 
01.04.2018 DC: 5 (CI: 5) 
06.04.2018 DC: 420 (CI: 420) 
01.04.2019 LR: 425 (Indirect: 425) 
01.04.2019 SS: 25 (Indirect: 25) 
01.04.2020 LR: -1315 (CI: -1315) 

 
Context: 

Since the November statement, IMF and OECD revised their growth forecast downward by about 0.2 

and 0.3 percentage points, respectively. Weaker productivity growth was identified as a driving factor 

in the world and for UK’s economy. As a consequence, GDP growth was forecast to be 2.0% in 2016, 

projected to rise to 2.1% in 2018, while productivity was forecast to grow by 1.0% in 2016. The positive 

development in the labour market continued, with employment predicted to reach 31.7 million in 2017. 

Inflation was predicted to move close to 2.0% between 2016 and 2018. The household deficit as a share 

of GDP was forecast to be 3.8% in 2015–2016 and public-sector net debt was supposed to be at 77.2% 

of GDP by 2020. 

 

Overall Budget Objective:  

The Budget Report states: ‘In the UK, debt levels remain high. Short-term, discretionary fiscal stimulus 

would simply increase public debt without expanding supply’.501 Further, it is claimed that ‘the most 

effective structural reforms include lowering the rates of distortive taxes, ensuring that product markets 

are flexible and competitive, and cutting or simplifying business regulation’.502 Regarding tax policy, 

the report further says that ‘this Budget continues to lower taxes, with new support for small business 
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and entrepreneurs, while also modernising the tax system and taking steps to ensure that taxes are fair 

and are paid’.503 In general and in line with previous budgets, an exogenous classification, namely, long-

run and deficit consolidation, seem appropriate. Support for this can be found in George Osborne’s 

speech when he said that, in this budget, the government chose long-term solutions to long-term prob-

lems over short-term fixes and more stimulus.504 

 

Major Budget Measures: 

The personal allowance was further increased to £11,500 starting April 2017, reducing revenues by 

almost £2 bn. The Budget Report justified the reduction as ‘building an economy based on lower taxes’ 

and to as ensuring ‘that the tax system encourages individuals to progress’.505 I classify this, along with 

the increase of the higher rate threshold and another minor change in personal taxes, as exogenous, long 

run. 

Starting April 2017, the small business rate relief was permanently doubled, lowering revenues by 

£1.6 bn, and starting April 2020, corporation tax was reduced to 17%, causing an expected loss in rev-

enues by £1 bn. This was done to ‘raise productivity, create job opportunities and increase wages for the 

next generation’.506 Chancellor Osborne further said that he wanted to make ‘Britain’s business tax sys-

tem fit for the future’.507 I classify those positions as exogenous, long run.  

Starting 06 April 2016, the capital gains tax was reduced to 20%, leading to revenues lower by 

about £0.6 bn. The reason given was to put ‘rocket boosters on the backs of enterprise and productive 

investment’.508 Given this motivation in face of the low productivity at that time of the budget, I classify 

this as endogenous, supply stimulus. The measures listed above account for more than 75% of all reve-

nue-decreasing measures. 

A bundle of anti-avoidance measures was introduced. These were individually of minor importance 

but, combined, were estimated to raise revenues by about £2 bn. Another set of anti-avoidance measures 

aimed specifically at corporations was expected to raise another £2.1 bn. George Osborne said that those 

revenues would be used to repair the public finances509 and I classify them as exogenous, deficit consol-

idation. Those measures account for more than 70% of the revenue raisers. 
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Autumn Statement 23 November 2016 
Chancellor: Philip Hammond; Prime Minister: Theresa May 
 
Draft Royal Assent Implementation 
16.03.2016 IL: 25 (II: 25) 
23.11.2016 DM: -845 (Indirect: -845) 
23.11.2016 SD: 840 (Indirect: 840) 
23.11.2016 LR: 420 (II: 345, CI: 75) 
23.11.2016 IL: 345 (II: 115, CI: 10, In-
direct: 215) 

27.04.2017 23.11.2016 LR: 170 (II: 85, CI: 85) 
23.11.2016 IL: 35 (CI: 10, Indirect: 20) 
01.12.2016 IL: 10 (II: 10) 
01.04.2017 IL: 195 (Indirect: 195) 
01.04.2017 DM: -845 (Indirect: -845) 
01.04.2017 LR: -10 (CI: -10) 
06.04.2017 LR: 235 (II: 235) 
06.04.2017 IL: 105 (II: 105) 
01.06.2017 SD: 840 (Indirect: 840) 
23.11.2017 IL: 25 (II: 25) 
01.04.2020 LR: 25 (II: 25) 

 
Context: 

This was the first budget after the referendum to leave the European Union. Because of the inherent 

uncertainty of that situation, the OBR revised the forecast for GDP growth downward to 1.4% in 2017 

as less investment and lower household spending were expected. Lower than expected tax revenues and 

higher spending resulted in borrowing being higher than expected, causing public debt to reach 90% of 

GDP in 2017–2018. Inflation was 0.9% in October 2016. Employment remained at its high level of 

74.5%, while unemployment was at 4.8% and productivity growth remained slow. 

 

Overall Budget Objective: 

Philip Hammond said that his ‘focus on building Britain’s long-term future will be the same [as that of 

his predecessor George Osbourne]’.510 He further said that the government would ‘maintain commitment 

to fiscal discipline while recognising the need for investment to drive productivity, and for fiscal head-

room to support the economy through the transition’.511 Most measures are classified as exogenous, 

ideological. 

 

Major Budget Measures: 

There was only one major tax rebate. Fuel duty was frozen, with a cost to the Exchequer of about £0.9 

bn. Philip Hammond argued that the 60% rise in oil prices and the depreciation of the pound sterling 

against the dollar put pressure on ‘hard-working people’.512 I classify this as endogenous, demand man-

agement. This measure makes up 95% worth of the tax rebates. 

Starting June 2017, the insurance premium tax was to rise from 10% to 12%, in order to finance 

the spending decisions laid out in the Autumn Statement.513 The revenue effect is £0.8 bn and I classify 

this as endogenous, spending driven.  

The second largest tax increase proposed was the removal of employee national insurance ad-

vantages of salary sacrifice schemes starting April 2017, increasing revenues by about £0.2 bn. The 
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given reason for this measure was fairness in taxation.514 I classify this, together with other simplification 

reforms to income tax, as exogenous, long run. All other tax increases yielded revenue effects below 

£0.2 bn. 

 
Budget 08 March 2017 
Chancellor: Philip Hammond; Prime Minister: Theresa May 
 
Draft Royal Assent Implementation 
23.11.2016 SS: -205 (CI: -205) 
23.11.2016 IL: 10 (II: 5, CI: 5) 
08.03.2017 IL: 155 (II: 65, CI: 25, In-
direct: 65) 
08.03.2017 SS: -25 (CI: -25) 
08.03.2017 LR: 10 (II: 145, Indirect: -
135) 
08.03.2017 SD: 870 (II: 870) 

16.11.2017 08.03.2017 IL: 165 (II: 70, CI: 30, In-
direct: 65) 
08.03.2017 LR: -120 (Indirect: -120) 
01.04.2017 SS: -230 (CI: -230) 
01.04.2017 LR: -10 (Indirect: -10) 
01.04.2018 LR: -5 (Indirect: -5) 
06.04.2018 SD: 870 (II: 870) 
06.04.2018 LR: 145 (II: 145) 

 
Context: 

As announced in the Autumn Statement 2016, the 2017 March Budget was supposed to be the last spring 

budget before moving to a single autumn budget starting in 2018. Overall, the economic forecast had 

not changed substantially since the Autumn Statement 2016. GDP growth was forecast at 2% in 2017. 

Due to the depreciation of the exchange rate that followed the referendum, inflation was expected to be 

at 2.4% in 2017, impeding consumer spending. Public debt was expected to peak at 88.8% of GDP in 

the current fiscal year and was expected to fall to 79.8% in 2021–2022. Unemployment was at 4.8%, 

the lowest rate since 2006. 

 

Overall Budget Objective: 

According to the Budget Report, the government ‘continues to pursue a tax system with competitive 

rates and a sustainable base’.515 In his speech, Philip Hammond expressed his wish for the United King-

dom ‘to be the best place in the world to start and grow a business’,516 but he also stressed the necessity 

of further reducing the debt ‘undeterred by any short-term fluctuations’.517 He mentioned the need for 

‘a fair, stable and competitive tax system’.518 Given those justifications, I classify most of the revenue-

increasing measures as exogenous, deficit consolidation and most of the revenue-decreasing measures 

as exogenous, long run. 

 

Major Tax Measures: 

Already forestalling the planned move to a single budget in autumn, the 2017 Spring Budget did not 

contain many discretionary tax changes and even fewer major ones. 
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Starting 06 April 2018 and from 06 April 2019 on, Class 4 NICs were increased to 10% and 11%, 

respectively. The combined effect for the Exchequer was estimated to be about £1 bn. On the one hand, 

this was justified as a way to ‘reduce the unfairness in the NICs system and reflects more accurately the 

current differences in benefits available from the state’.519 However, the major part of the additional 

revenues was to be used to compensate for the abolishment of Class 2 NICs in 2016, in order to ‘be able 

to support our public services in this Budget’.520 Therefore, I only include the net increase in revenues 

of £145 million521 a year as the relevant figure in the narrative account and classify this as exogenous, 

long run. 

Starting 01 April 2018, the tax-free dividend allowance was decreased to £2,000, causing an in-

crease in revenues of about £0.9 bn. Some of the additional revenue was used to finance other measures 

announced in the budget.522 Since the exact share remains unclear, I classify the whole measure as en-

dogenous, spending driven. 

The remaining measures were of minor revenue importance. 

 
Budget 22 November 2017 
Chancellor: Philip Hammond; Prime Minister: Theresa May 
 
Draft Royal Assent Implementation 
16.03.2016 SS: -560 (CI: -560) 
22.11.2017 DC: 1305 (II: 340, CI: 585, 
Indirect: 380) 
22.11.2017 LR: 620 (Indirect: -70, CI: 
690) 
22.11.2017 DM: -1590 (Indirect: -
1590) 

15.03.2018 22.11.2017 DC: 295 (II: 172.5, CI: 
57.5, Indirect: 65) 
22.11.2017 LR: -55 (Indirect: -55) 
22.11.2017 DM: -760 (Indirect: -760) 
01.01.2018 DC: 165 (CI: 165) 
01.04.2018 LR: -15 (Indirect: -15) 
01.04.2018 DM: -830 (Indirect: -830) 
01.04.2018 SS: -530 (CI: -530) 
01.04.2018 DC: 225 (Indirect: 225) 
06.04.2018 DC: 85 (II: 77.5, CI: 7.5) 
01.04.2019 DC: 285 (CI: 285) 
06.04.2019 DC: 160 (II: 90, CI: 70) 
01.10.2019 DC: 90 (Indirect: 90) 
01.04.2020 LR: 690 (CI: 690) 
Sunset 
01.04.2019 SS: 30 (CI: 30) 

 
 

Context: 

According to the budget documents, GDP grew slower than in 2016, reaching 0.4% in the third quarter. 

Forecasts as to future household consumption and confidence were moderate. Business investment fell 

some 2.5% short of its average annual growth rate of 4.9%. UK productivity growth remained low, at 

0.2%. The current account deficit was at 4.6% of GDP in 2017Q2. Unemployment continued to fall after 

the last budget, standing at 4.3%. Inflation stood at 3.0% in October 2017, mainly due to depreciation 

of the sterling and goods price inflation. Global GDP growth was forecast to be at 3.6% in 2017 and to 
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benefit the UK economy. The debt-to-GDP ratio was expected to reach 86.5% of GDP in 2017–2018, 

with a fall forecast thereafter. Due to lower than expected tax revenues, borrowing was forecast to be 

£12.2 bn higher by 2020–2021. 

 

Overall Budget Objective: 

‘The government remains committed to a low-tax economy, and is cutting taxes for both working people 

and businesses to help them respond to short-term pressures’.523 In contrast to previous budgets, not only 

is the necessity to consolidate the public debt stressed as the most important objective, but so also is a 

short-term stimulus to households and businesses. Rising prices are identified as a an especial threat to 

households’ cost of living and business activity.524 Chancellor Hammond said that ‘debt is still too high 

and we need to get it down’.525 He reaffirmed the pledge of fiscal responsibility and fiscal rules set in 

earlier budgets.526 The importance of tax competition is mentioned in the budget speech. According to 

Philip Hammond, the United Kingdom has to ‘remain competitive to attract the brightest and the best to 

establish and grow the business of the future’.527 He went on to say that the tax system must also raise 

the revenues needed to fund the public services and needs to be fair.528  

Hence, coming up with an overall budget objective is difficult, as both countercyclical measures as 

well as long-term and consolidation motivations are given. 

 

Major Budget Measures: 

Beginning with tax rebates, delaying the CGT payment window was the largest. The expected cost was 

estimated to be £1.2 bn. Since this measure only changes the date of tax collection, I exclude it from the 

narrative account. 

Fuel duty was frozen for 2018–2019, with an estimated loss of £0.8 bn. This was a measure under-

taken to tackle the ‘immediate challenges caused by rising prices’.529 I classify this as endogenous, de-

mand management. With the same justification, business rates were linked to CPI instead of RPI starting 

01 April 2018 and the stamp duty land tax was abolished for first-time buyers, each costing the Excheq-

uer £0.5 bn per year. I classify these as being endogenous, supply stimulus and demand management, 

respectively, as the purpose was to help business and working people respond to short-term pressures.530 

These measures make up more than 90% of the overall revenue-decreasing measures. 

Turning to revenue increases, only one measure was of significant importance. Starting 1 April 

2020, non-resident property income is chargeable at the corporation tax rate rather than at the income 

                                                            
523 Autumn Statement 2017, p. 31 
524 Autumn Statement 2017, p. 3 
525 HC Deb 22 November 2017, c. 1048 
526 HC Deb 22 November 2017, c. 1048 
527 HC Deb 22 November 2017, c. 1054 
528 HC Deb 22 November 2017, c. 1054 
529 Autumn Statement 2017, p. 3 
530 Autumn Statement 2017, p. 31 
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tax rate, causing an increase in revenues of about £0.7 bn. The reason was to build a ‘fair and sustainable 

tax system’;531 I classify this as exogenous, long run. 

Individually of minor significance but raising revenues by about £0.7 bn when taken together was 

a package of anti-avoidance measures with differing implementation dates. Since no explicit motivation 

was given, I classify them in the sense of the overall budget objective as exogenous, deficit reduction. 

However, since Philip Hammond said that revenue has to be raised to be spent on public services,532 I 

propose the alternative classification endogenous, spending driven for this and the other revenue-raising 

positions. Those measures make up more than 70% of the tax increases. 

 
 

                                                            
531 Autumn Statement 2017, p. 29 
532 HC Deb 22 November 2017, c. 1054 
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Notes: Figures represent Google Trends search for the macroeconomic keywords ‘inflation’, ‘growth’, ‘unemployment’, ‘forecast’ in the US, Ger-
many, and UK on days of, before, and after the Committee on Ways and Means reported future changes to personal income tax. The whiskers repre-
sent 2.58 standard errors. 

Figure A1: Google Trends around Days of Tax Changes reported by the US House Committee 

USA 

Germany 

UK 
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Table A1: Size, Variation, and Frequency of Tax Shocks 

  
Mean 

Standard 
Deviation 

 
Observations 

USA 
Business Tax Shocks 

   

Committee on Ways and Means 0.072 0.318 28 

Implementation -0.007 0.139 68 

Income Tax Shocks    

Committee on Ways and Means 0.439 0.987 31 

Implementation 0.152 0.394 58 

Germany 
Business Tax Shocks   

 

Draft 0.027 0.146 32 

Implementation 0.012 0.125 54 

Income Tax Shocks    

Draft 0.176 0.379 45 

Implementation 0.101 0.239 78 

Indirect Tax Shocks    

Draft -0.196 0.266 29 

Implementation -0.100 0.203 50 

UK 
Business Tax Shocks 

   

Draft 0.002 0.120 96 

Implementation -0.001 0.078 204 

Income Tax Shocks    

Draft 0.043 0.319 78 

Implementation 0.023 0.195 174 

Indirect Tax Shocks    

Draft -0.077 0.290 99 

Implementation -0.024 0.142 317 

Notes: Summary statistics of (a subset of) tax shocks, in per cent of current nominal GDP. 
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Table A2: Tax Revenue Shocks on Stock Market Indices (values in italics give the effects for average-size tax changes) 

   Indices   
    
  (I) 

S&P 500 
(II) 

DAX 
(III) 
FT30 

 
Number of Events 

US 
Business Tax Shocks 

    

Senate Committee Increase  -1.44  11 

Decrease  -2.35  12 

Mediation Committee Increase   -4.96 8 

Decrease 7.47** 0.34  9.32** 0.47 9 

Income Tax Shocks     

Senate Committee Increase    9 
Decrease  2.00  15 

Mediation Committee Increase    10 
Decrease 1.38 3.60** 0.83  8 

German 
Business Tax Shocks 

    

Federal Financial 

Committee 

Increase 11.5* 0.70   8 

Decrease    13 

Mediation Committee Increase 17.2** 0.21 -7.79** -0.10 16.7** 0.20 3 

Decrease   -12.7** -0.54 8 

Income Tax Shocks     

Federal Financial 

Committee 

Increase -21.0* -0.73 -2.38 -5.49** -0.19 6 

Decrease    25 

Mediation Committee Increase    5 

Decrease   3.42** 0.27 10 

Indirect Tax Shocks     

Federal Financial 

Committee 

Increase  178 224** 0.52 5 

Decrease    17 

Mediation Committee Increase -65.0** -0.18 296** 0.83 224** 0.63 3 

Decrease    4 

Number of observations 9858 9854 9844  

Student-t degrees of freedom 6 9 11  

Portmanteau Q test χ (40) = 41 χ (40) = 20 χ (40) = 50  

ARCH effects χ (10) = 11 χ (10) = 4 χ (10) = 22  

Exclusion restriction χ (14) = 20 χ (12) = 21 χ (12) = 16  

Notes: Coefficients are in percentage points. * and ** indicate significance at the 1% and the 0.1% level, respectively. Empty cells indicate no significant reaction. 
The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled to 1% of 
current GDP. Portmanteau test applies to standardised squared residuals. 
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Table A3: Effects of Disaggregated Tax Shocks on Stock Market Returns, Financial Crisis Subsample (values in italics give the effects for 
average-size tax changes) 

Shocks   Indices   
    
  (I) 

S&P 500 
(II) 

DAX 
(III) 
FT30 

 
Number of Events 

US 
Tax Shocks 

    

Committee on Ways 

and Means 

Business    7 

Individual   -3.25  7 

Senate Committee Business   5.93** 1.20 5 

Individual    6 

Mediation Committee Business 8.05** 1,81   4 

Individual -1.82** -1.08   5 

Implementation Business    6 

Individual    5 

German 
Tax Shocks 

    

 

Draft 

Business 80.5** 6.58 6.98** 0.57  2 

Individual    6 

Indirect -99.0** -4.25 41.2** 1.77 31.0** 1.33 1 

Federal Financial 

Committee 
Business  25.1** 1.69 25.0** 1.68 3 

Individual   -6.65** -1.60  5 

Indirect  -39.5** -2.43  2 

 

Mediation Committee 

Business    0 

Individual -10.6** -0.96 -5.50** -0.50 13.8** 1.24 1 

Indirect    0 

 

Implementation 

Business    6 

Individual    10 

Indirect  7.27** 0.50 8.93** 0.62 1 

UK 
Tax Shocks 

    

 

Draft 

Business 23.3** 0.62  9.00* 0.24 8 

Individual -22.6** -0.95  -5.47** -0.23 8 

Indirect 7.39** 0.22 15.4 13.3 8 

 

Implementation 

Business    17 

Individual 20.7** 0.41   13 

Indirect -21.0** -0.25 -13.0** -0.16 -11.7** -0.14 25 

Number of observations 610 613 610  

Student-t degrees of freedom - - -  

Portmanteau Q test χ (40) = 0.1 χ (40) = 1 χ (40) = 1  

ARCH effects χ (10) = 0.02 χ (10) = 0.3 χ (10) = 0.2  

Exclusion restriction χ (14) = 21 χ (16) = 23 χ (13) = 25  

Notes: Coefficients are in percentage points. * and ** indicate significance at the 1% and the 0.1% level, respectively. Empty cells indicate no significant reaction. 
The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled to 1% of 
current GDP. Portmanteau test applies to standardised squared residuals. 
 



Appendix Stock Market Reactions to Legislated Tax Changes 

214 
 

Table A4: Qualitative Summary of the Estimated Effects of Tax Cuts Across the Three Countries, Various Levels of Ag-
gregation, and Different Legislative Stages (stock market index: increases: +; decreases: −; otherwise: no significant effect) 

Legislative Stages and Shocks   Indices  
  

  (I) 
S&P500 

(II) 
DAX 

(III) 
FT30 

US Tax Shocks     

Committee on Ways and Means Aggregated + +  
 Business    
 Personal + + + 
     

Senate Committee Aggregated    
 Business    
 Personal    
     

Mediation Committee Aggregated    
 Business    
 Personal +   
     

Implementation Aggregated    
 Business    
 Personal    
     

German Tax Shocks     

Draft Aggregated    
 Business    
 Personal    
 Indirect    
     

Federal Financial Committee Aggregated   + 
 Business    
 Personal   + 

 Indirect    
     

Mediation Committee Aggregated    
 Business    
 Personal    
 Indirect    
     

Implementation Aggregated    
 Business    
 Personal  +  
 Indirect  − − 

UK Tax Shocks     

Draft Aggregated    
 Business    
 Personal +   
 Indirect  −  

    
Implementation Aggregated    

 Business    
 Personal    
 Indirect    
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Table A5: Crisis Period, US Draft included 

Shocks 
 

 Indices 

 

  (I) 
S&P 500 

(II) 
DAX 

(III) 
FT 30 

US Tax Cuts    

Cumulative Effect Business 16.82** 2.68  5.83* 1.18 

Individual -3.56** -1.68  0.00  

German Tax Cuts    

 

Cumulative Effect 

Business 80.51** 6.58 40.80** 2.98 37.10** 2.67  

Individual -10.62** -0.96 -13.67* -2.11 -2.82 

Indirect -98.98** -4.25 33.42 67.91** 3.15 

UK Tax Cuts    

 

Cumulative Effect 

Business 23.26** 0.62  8.96  

Individual -1.94  -5.47** -0.23  

Indirect -13.59** -0.03 2.32 1.55  

 

Table A6: Revenue Shocks, without shift of US time zone  

Shocks 
 

 Indices 

 
  (I) 

S&P 500 
(II) 

DAX 
(III) 

FT 30 
US 

Business Tax Shocks 

   

Cumulative Effect Increase - -8.65* -0.55 -4.96 

Decrease -  9.32** 0.47 

Income Tax Shocks 

Cumulative Effect Increase -   

Decrease - 2.41** 0.55  

Germany 
Business Tax Shocks 

Cumulative Effect Increase - -7.80** -0.10 16.70** 0.20 

Decrease -  -12.67** -0.54 

Income Tax Shocks 

Cumulative Effect Increase - -2.39 -5.49** -0.19 

Decrease -  3.42* 0.27 

Indirect Tax Shocks 

Cumulative Effect Increase - 473.81** 1.24 447.7** 1.15 

Decrease -   
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Table A7: Revenue Shocks, without shift of US time zone  

Shocks 
 

 Indices 

 

  (I) 
S&P 500 

(II) 
DAX 

(III) 
FT 30 

US Tax Cuts    

Cumulative Effect Business - 2.36 12.67* 1.50 

Individual -  -2.82 

German Tax Cuts    

 

Cumulative Effect 

Business - 32.13** 2.27 25.33** 1.71 

Individual - -5.49** -0.49 7.12** -0.38 

Indirect - 8.89 40.11** 1.96 

UK Tax Cuts    

 

Cumulative Effect 

Business -  9.00 

Individual -  -5.49** -0.23 

Indirect - 2.37 1.61 

 

Table A8: Aggregated Tax Shocks, estimated with Control Variables: 

Tax Shocks (I) 
S&P 500 

(II) 
DAX 

(III) 
FT 30 

US    

Committee on Ways and Means 0.12^ 0.048  

Senate Committee    

Mediation Committee 0.25   

Implementation    

German    

Draft    

Federal Financial Committee   0.55* 

Mediation Committee    

Implementation    

UK    

Draft    

Implementation    

No. of Observations 9858 9854 9844 

Student-t degrees of freedom. 6 9 11 

Portmanteau Test χ (40) = 44 χ (40) = 21 χ (40) = 66* 

ARCH Effects χ (10) = 7 χ (10) = 3 χ (10) = 20^ 

Notes: Coefficients are in percentage points. ^, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant 
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled 
to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 
  



Appendix Stock Market Reactions to Legislated Tax Changes 

217 
 

Table A9: Disaggregated Tax Shocks, estimated with Control Variables: 

 
Shock 

 Indices 

 
  (I) 

S&P 500 
(II) 

DAX 
(III) 
FT30 

US 
Tax Shocks 

   

Committee on Ways and 

Means 

Business    

Individual 0.14* 0.075^ 0.25** 

Senate Committee Business    

Individual -0.28^   

Mediation Committee Business    

Individual 0.46**   

Implementation Business    

Individual    

German 
Tax Shocks 

   

 

Draft 

Business    

Individual    

Indirect    

 

Federal Financial Commit-

tee 

Business    

Individual   0.60* 

Indirect    

 

Mediation Committee 

Business    

Individual    

Indirect    

 

Implementation 

Business    

Individual  1.68**  

Indirect  -1.47** -2.29** 

UK 
Tax Shocks 

   

 

Draft 

Business    

Individual 0.53**   

Indirect  -0.24^  

 

Implementation 

Business    

Individual    

Indirect    

Number of observations 9858 9854 9844 

Student-t degrees of freedom 6 8 11 

Portmanteau Q Test χ (40) = 44 χ (40) = 21 χ (40) = 65* 

ARCH Effects χ (10) = 7 χ (10) = 3 χ (10) = 21^ 

Notes: Coefficients are in percentage points. ^, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant 
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled 
to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 
 

  



Appendix Stock Market Reactions to Legislated Tax Changes 

218 
 

Table A10: Revenue Shocks, estimated with Control Variables: 

Shocks 
 

  Indices 

 
  (I) 

S&P500 
(II) 

DAX 
(III) 
FT30 

US 
Business Tax Shocks 

   

Senate Committee Increase  -2.31**  

Decrease  -2.53  

Mediation Committee Increase   -5.53 

Decrease 7.34*  7.06** 

Income Tax Shocks    

Senate Committee Increase    

Decrease  2.43^  

Mediation Committee Increase    

Decrease 1.38 3.66**  

German 
Business Tax Shocks 

   

Federal Financial Commit-

tee 

Increase 11.1**   

Decrease    

Mediation Committee Increase 17.9** --1.50* 24.8** 

Decrease   -12.3** 

Income Tax Shocks    

Federal Financial Commit-

tee 

Increase -20.5** -1.14 -5.50** 

Decrease    

Mediation Committee Increase    

Decrease   3.36* 

Indirect Tax Shocks    

Federal Financial Commit-

tee 

Increase  94.7 190** 

Decrease    

Mediation Committee Increase -51.6* 309** 250** 

Decrease    

Number of observations 9858 9854 9844 

Student-t degrees of freedom 6 9 - 

Portmanteau Q Test  χ (40) = 44 χ (40) = 21 χ (40) = 66* 

ARCH Effects χ (10) = 7 χ (10) = 3 χ (10) = 16 

Notes: Coefficients are in percentage points. ^, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant 
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled 
to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 
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Table A11: Financial Crisis Subsample, estimated with Control Variables: 

 
Shock 

 Indices 

 
  (I) 

S&P 500 
(II) 

DAX 
(III) 
FT30 

US 
Tax Shocks 

   

Committee on Ways and 

Means 

Business    

Individual   -2.96 

Senate Committee Business   5.26** 

Individual    

Mediation Committee Business 7.91**   

Individual -1.77^   

Implementation Business    

Individual   - 

German 
Tax Shocks 

   

 

Draft 

Business 72.0** 22.5**  

Individual    

Indirect -82.6** 4.65 29.4** 

 

Federal Financial Commit-

tee 

Business  35.1** 31.6* 

Individual   -5.39** 

Indirect  -39.6*  

 

Mediation Committee 

Business    

Individual -3.46 -19.0** -6.47 

Indirect    

 

Implementation 

Business    

Individual    

Indirect  7.97** 13.5** 

UK 
Tax Shocks 

   

 

Draft 

Business 22.6**  14.2** 

Individual -21.4**  -8.36** 

Indirect 8.41* 12.4* 7.54^ 

 

Implementation 

Business    

Individual 20.2**   

Indirect -20.4** -13.4** -12.8** 

Number of observations 610 613 610 

Student-t degrees of freedom - - - 

Portmanteau Q Test  χ (40) = 0.1 χ (40) = 1 χ (40) = 1 

ARCH Effects χ (10) = 0.02 χ (10) = 0.4 χ (10) = 0.3 

Notes: Coefficients are in percentage points. ^, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant 
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled 
to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 
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Table A12: Aggregated Tax Shocks, estimated as Diagonal BEKK: 

Tax Shocks (I) 
S&P 500 

(II) 
DAX 

(III) 
FT 30 

US    

Committee on Ways and Means 0.14* 0.15**  

Senate Committee    

Mediation Committee 0.24^   

Implementation    

German    

Draft    

Federal Financial Committee   0.51* 

Mediation Committee    

Implementation    

UK    

Draft    

Implementation    

No. of Observations 9858 9854 9844 

Student-t degrees of freedom. 8 8 10 

Portmanteau Test χ (40)SP500 = 412** χ (40)DAX = 23 χ (40)FT30 = 533** 

χ (40)SP500 = 414** χ (40)DAX = 28 χ (40)FT30 = 539** 

χ (40)SP500 = 302** χ (40)DAX = 24 χ (40)FT30 = 362** 

Notes: Coefficients are in percentage points. ^, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant 
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled 
to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 
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Table A13: Effects of Disaggregated Tax Shocks on Stock Market Returns, estimated as diagonal BEKK 

 
Shock 

 Indices 

 
  (I) 

S&P 500 
(II) 

DAX 
(III) 
FT30 

US 
Tax Shocks 

   

Committee on Ways and 

Means 

Business    

Individual 0.15* 0.16** 0.31** 

Senate Committee Business    

Individual -0.28   

Mediation Committee Business    

Individual 0.46*   

Implementation Business    

Individual    

German 
Tax Shocks 

   

 

Draft 

Business    

Individual    

Indirect    

 

Federal Financial Commit-

tee 

Business    

Individual   0.51** 

Indirect    

 

Mediation Committee 

Business    

Individual    

Indirect    

 

Implementation 

Business    

Individual  1.64*  

Indirect  -1.11* -2.36** 

UK 
Tax Shocks 

   

 

Draft 

Business    

Individual 0.49*   

Indirect  -0.36*  

 

Implementation 

Business    

Individual    

Indirect    

Number of observations 9858 9854 9844 

Student-t degrees of freedom 8 8 8 

Portmanteau Q Test χ (40)SP500 = 410** χ (40)DAX = 24 χ (40)FT30 = 533** 

χ (40)SP500 = 414** χ (40)DAX = 27 χ (40)FT30 = 526** 

χ (40)SP500 = 302** χ (40)DAX = 24 χ (40)FT30 = 352** 

Notes: Coefficients are in percentage points. ^, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant 
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled 
to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 
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Table A14: Revenue Shocks, estimated as diagonal BEKK 

Shocks 
 

  Indices 

 
  (I) 

S&P500 
(II) 

DAX 
(III) 
FT30 

US 
Business Tax Shocks 

   

Senate Committee Increase  -1.19  

Decrease  -1.80*  

Mediation Committee Increase   -4.75^ 

Decrease 8.93  9.21** 

Income Tax Shocks    

Senate Committee Increase    

Decrease  1.58*  

Mediation Committee Increase    

Decrease 0.71 2.74*  

German 
Business Tax Shocks 

   

Federal Financial Commit-

tee 

Increase 12.6   

Decrease    

Mediation Committee Increase 17.4** -8.23** 16.5 

Decrease   --13.2* 

Income Tax Shocks    

Federal Financial Commit-

tee 

Increase -23.3** -0.78 -5.61** 

Decrease    

Mediation Committee Increase    

Decrease   3.75 

Indirect Tax Shocks    

Federal Financial Commit-

tee 

Increase  43.3** 233** 

Decrease    

Mediation Committee Increase -64.2* 84.6** 213** 

Decrease    

Number of observations 9858 9854 9844 

Student-t degrees of freedom 8 8 8 

Portmanteau Q Test χ (40) = 410** χ (40) = 24 χ (40) = 534** 

χ (40)=416** χ (40)=27 χ (40)=539** 

χ (40) = 301** χ (40) = 24 χ (40) = 361** 

Notes: Coefficients are in percentage points. ^, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant 
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled 
to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 
 

  



Appendix Stock Market Reactions to Legislated Tax Changes 

223 
 

Table A15: Financial Crisis Subsample, estimated as diagonal BEKK 

 
Shock 

 Indices 

 
  (I) 

S&P 500 
(II) 

DAX 
(III) 
FT30 

US 
Tax Shocks 

   

Committee on Ways and 

Means 

Business    

Individual   -2.28 

Senate Committee Business   4.77 

Individual    

Mediation Committee Business 7.56**   

Individual -1.66**   

Implementation Business    

Individual    

German 
Tax Shocks 

   

 

Draft 

Business 49.1 1.53  

Individual    

Indirect -41.1 50.7** 30.2** 

 

Federal Financial Commit-

tee 

Business  31.5* 27.7 

Individual   -6.71^ 

Indirect  -41.5**  

 

Mediation Committee 

Business    

Individual 13.5 -1.51 16.0** 

Indirect    

 

Implementation 

Business    

Individual    

Indirect  6.57** 8.20** 

UK 
Tax Shocks 

   

 

Draft 

Business 25.0^  9.69^ 

Individual -24.4*  -5.58^ 

Indirect 7.72** 21.7** 18.7** 

 

Implementation 

Business    

Individual 21.9^   

Indirect -20.6** -13.5** -11.5** 

Number of observations 610 613  

Student-t degrees of freedom 4 5 5 

Portmanteau Q Test χ (40) = 469** χ (40) = 95** χ (40) = 289** 

χ (40) = 420** χ (40) = 65* χ (40) = 259** 

χ (40) = 401** χ (40) = 64* χ (40) = 253** 

Notes: Coefficients are in percentage points. ^, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant 
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled 
to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 
 



Appendix Stock Market Reactions to Legislated Tax Changes 

224 
 

Table A16: Aggregated Tax Shocks, estimated with Excess Returns: 

6Tax Shocks (I) 
S&P 500 

(II) 
DAX 

(III) 
FT 30 

US    

Committee on Ways and Means 0.12^ 0.15**  

Senate Committee    

Mediation Committee 0.18   

Implementation    

German    

Draft    

Federal Financial Committee   0.60* 

Mediation Committee    

Implementation    

UK    

Draft    

Implementation    

No. of Observations 9858 9854 9844 

Student-t degrees of freedom. 10 11 15 

Portmanteau Test χ (40) = 33 χ (40) = 23 χ (40) = 99** 

ARCH Effects χ (10) = 14 χ (10) = 11 χ (10) = 49** 

Notes: Coefficients are in percentage points. ^, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant 
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled 
to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 
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Table A17: Disaggregated Tax Shocks, estimated with Excess Returns: 

 
Shock 

 Indices 

 
  (I) 

S&P 500 
(II) 

DAX 
(III) 
FT30 

US 
Tax Shocks 

   

Committee on Ways and 

Means 

Business    

Individual 0.12^ 0.17** 0.27** 

Senate Committee Business    

Individual -0.31**   

Mediation Committee Business    

Individual 0.38**   

Implementation Business    

Individual    

German 
Tax Shocks 

   

 

Draft 

Business    

Individual    

Indirect    

 

Federal Financial Commit-

tee 

Business    

Individual   0.76** 

Indirect    

 

Mediation Committee 

Business    

Individual    

Indirect    

 

Implementation 

Business    

Individual  1.21^  

Indirect  -1.34** -1.39^ 

UK 
Tax Shocks 

   

 

Draft 

Business    

Individual 0.45*   

Indirect  -0.33*  

 

Implementation 

Business    

Individual    

Indirect    

Number of observations 9858 9854 9844 

Student-t degrees of freedom 10 11 15 

Portmanteau Q Test χ (40) = 33 χ (40) = 23 χ (40) = 97** 

ARCH Effetcs χ (10) = 13 χ (10) = 11 χ (10) = 47** 

Notes: Coefficients are in percentage points. ^, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant 
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled 
to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 
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Table A18: Revenue Shocks, estimated with Excess Returns: 

Shocks 
 

  Indices 

 
  (I) 

S&P500 
(II) 

DAX 
(III) 
FT30 

US 
Business Tax Shocks 

   

Senate Committee Increase  -2.39**  

Decrease  -1.37  

Mediation Committee Increase   -3.12 

Decrease 6.80**  7.18** 

Income Tax Shocks    

Senate Committee Increase -18.9*  -2.58* 

Decrease  1.34  

Mediation Committee Increase    

Decrease 0.90 3.26**  

German 
Business Tax Shocks 

   

Federal Financial Commit-

tee 

Increase 8.78*   

Decrease    

Mediation Committee Increase 18.9** -8.39** 22.9** 

Decrease   -13.8** 

Income Tax Shocks    

Federal Financial Commit-

tee 

Increase -18.9*  -2.58* 

Decrease    

Mediation Committee Increase    

Decrease   2.77* 

Indirect Tax Shocks    

Federal Financial Commit-

tee 

Increase  98.5 183** 

Decrease    

Mediation Committee Increase -38.0^ 256** 232** 

Decrease    

Number of observations 9858 9854 9844 

Student-t degrees of freedom 10 11 15 

Portmanteau Q Test  χ (40) = 33 χ (40) = 23 χ (40) = 99** 

ARCH Effects χ (10) = 14 χ (10) = 11 χ (10) = 48** 

Notes: Coefficients are in percentage points. ^, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant 
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled 
to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 
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Table A19: Financial Crisis Subsample, estimated with Excess Returns: 

 
Shock 

 Indices 

 
  (I) 

S&P 500 
(II) 

DAX 
(III) 
FT30 

US 
Tax Shocks 

   

Committee on Ways and 

Means 

Business    

Individual   -2.25 

Senate Committee Business   3.96^ 

Individual    

Mediation Committee Business 4.83**   

Individual -0.19   

Implementation Business    

Individual    

German 
Tax Shocks 

   

 

Draft 

Business 99.3** 30.9**  

Individual    

Indirect -156** -21.5** 19.5** 

 

Federal Financial Commit-

tee 

Business  14.3** 22.3** 

Individual   -5.50** 

Indirect  -19.3**  

 

Mediation Committee 

Business    

Individual -11.2** -4.40** 12.1** 

Indirect    

 

Implementation 

Business    

Individual    

Indirect  -3.44** -2.91** 

UK 
Tax Shocks 

   

 

Draft 

Business 21.2**  4.54 

Individual -22.2**  -5.26** 

Indirect 7.44** 15.3 10.3 

 

Implementation 

Business    

Individual 19.4**   

Indirect -18.4** -12.2** -11.1** 

Number of observations 610 613 610 

Student-t degrees of freedom 16 9 - 

Portmanteau Q Test  χ (40) = 0.05 χ (40) = 1 χ (40) = 2 

ARCH Effects χ (10) = 0.01 χ (10) = 0.3 χ (10) = 0.5 

Notes: Coefficients are in percentage points. ^, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant 
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled 
to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 
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Table A20: Aggregated Tax Shocks, estimated without Tax Extensions: 

Tax Shocks (I) 
S&P 500 

(II) 
DAX 

(III) 
FT 30 

US    

Committee on Ways and Means 0.11^ 0.11^  

Senate Committee    

Mediation Committee 0.20   

Implementation    

German    

Draft    

Federal Financial Committee   0.69** 

Mediation Committee    

Implementation    

UK    

Draft    

Implementation    
No. of Observations 9858 9854 9844 

Student-t degrees of freedom. 6 9 11 

Portmanteau Test χ (40) = 41 χ (40) = 20 χ (40) = 51 

ARCH Effects χ (10) = 11 χ (10) = 4 χ (10) = 23^ 

Notes: Coefficients are in percentage points. ^, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant 
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled 
to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 
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Table A21: Disaggregated Tax Shocks, estimated without Tax Extensions: 

 
Shock 

 Indices 

 
  (I) 

S&P 500 
(II) 

DAX 
(III) 
FT30 

US 
Tax Shocks 

   

Committee on Ways and 

Means 

Business    

Individual 0.15** 0.14** 0.22^ 

Senate Committee Business    

Individual -0.53**   

Mediation Committee Business    

Individual 0.66**   

Implementation Business    

Individual    

German 
Tax Shocks 

   

 

Draft 

Business    

Individual    

Indirect    

 

Federal Financial Commit-

tee 

Business    

Individual   0.72** 

Indirect    

 

Mediation Committee 

Business    

Individual    

Indirect    

 

Implementation 

Business    

Individual  1.73**  

Indirect  -1.35** -2.08** 

UK 
Tax Shocks 

   

 

Draft 

Business    

Individual 0.54**   

Indirect  -0.40*  

 

Implementation 

Business    

Individual    

Indirect    

Number of observations 9858 9854 9844 

Student-t degrees of freedom 6 8 10 

Portmanteau Q Test χ (40) = 41 χ (40) = 20 χ (40) = 49 

ARCH Effects χ (10) = 11 χ (10) = 4 χ (10) = 21^ 

Notes: Coefficients are in percentage points. ^, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant 
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled 
to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 
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Table A22: Revenue Shocks, estimated without Tax Extensions: 

Shocks 
 

  Indices 

 
  (I) 

S&P500 
(II) 

DAX 
(III) 
FT30 

US 
Business Tax Shocks 

   

Senate Committee Increase  -1.48  

Decrease  -2.12  

Mediation Committee Increase    

Decrease 11.4**  8.65** 

Income Tax Shocks    

Senate Committee Increase    

Decrease  2.14  

Mediation Committee Increase   -5.36^ 

Decrease 1.25 5.11  

German 
Business Tax Shocks 

   

Federal Financial Commit-

tee 

Increase 11.3**   

Decrease    

Mediation Committee Increase 17.2** -7.79** 16.7** 

Decrease   -12.7** 

Income Tax Shocks    

Federal Financial Commit-

tee 

Increase -20.6*  -5.71** 

Decrease    

Mediation Committee Increase    

Decrease   3.42** 

Indirect Tax Shocks    

Federal Financial Commit-

tee 

Increase  208^ 247** 

Decrease    

Mediation Committee Increase -65.0** 296** 224** 

Decrease    

Number of observations 9858 9854 9844 

Student-t degrees of freedom 6 9 10 

Portmanteau Q Test  χ (40) = 41 χ (40) = 20 χ (40) = 50 

ARCH Effects χ (10) = 11 χ (10) = 4 χ (10) = 22^ 

Notes: Coefficients are in percentage points. ^, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant 
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled 
to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 
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Table A23: Financial Crisis Subsample, estimated without Tax Extensions: 

 
Shock 

 Indices 

 
  (I) 

S&P 500 
(II) 

DAX 
(III) 
FT30 

US 
Tax Shocks 

   

Committee on Ways and 

Means 

Business    

Individual   -2.99^ 

Senate Committee Business   8.17** 

Individual    

Mediation Committee Business 7.61**   

Individual 0.54   

Implementation Business    

Individual    

German 
Tax Shocks 

   

 

Draft 

Business 80.0** 7.18**  

Individual    

Indirect -95.3** 41.5** 31.1** 

 

Federal Financial Commit-

tee 

Business  29.7** 26.1** 

Individual   -6.81** 

Indirect  -46.8**  

 

Mediation Committee 

Business    

Individual -11.1** -5.31** 13.8** 

Indirect    

 

Implementation 

Business    

Individual    

Indirect  7.52** 8.99** 

UK 
Tax Shocks 

   

 

Draft 

Business -5.22*  4.81 

Individual 2.11  -1.66 

Indirect 9.08** 14.5 12.8 

 

Implementation 

Business    

Individual 1.45   

Indirect -20.8** -13.8** -11.8** 

Number of observations 610 613 610 

Student-t degrees of freedom 9 - - 

Portmanteau Q Test  χ (40) = 0.04 χ (40) = 1 χ (40) = 1 

ARCH Effects χ (10) = 0.01 χ (10) = 0.3 χ (10) = 0.2 

Notes: Coefficients are in percentage points. ^, *, and ** indicate significance at the 5%, 1% and the 0.1% level, respectively. Empty cells indicate no significant 
reaction. The number of observations differs, as different business calendars are used. Standard errors are heteroscedasticity consistent. The tax shocks are scaled 
to 1% of current GDP. Portmanteau test applies to standardised squared residuals. 
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Table A1: Data Description 

Variable Description Source 
GDP Real values, deflated with respective GDP-deflator, 

base year 2010, annual levels, seasonally adjusted. 
From 1991-Q1 onward, data for unified Germany. 
 

St. Louis Fred 

Exports and Imports Real values, deflated with their respective deflators, 
base year 2010, annual levels, seasonally adjusted. 
From 1991-Q1 onward, data for unified Germany. 
 

St. Louis Fred 

Exchange Rate Real effective exchange rate, based on unit labour 
costs, seasonally adjusted, base year 2010. 
 

St. Louis Fred 

GDP Deflator Seasonally adjusted with X12-Arima filter, base year 
2010. 
 

St. Louis Fred 

Export & Import Deflator Price index of exported and imported goods and ser-
vices, seasonally adjusted with X12-Arima filter, 
base year 2010. 

St. Louis Fred, Federal 
Statistical Office of 
Germany, ONS 
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Table A2: Tax Shocks, expressed as cuts 

    
 USA Germany UK 
  
Date  
\ Type All PI CI All PI CI Indirect All PI CI Indirect 

            
1974q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1975q1 0.0 0.0 0.0 13.0 8.3 4.6 0.0 0.0 0.0 0.0 0.0 
1975q2 22.9 18.1 4.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1975q3 -8.1 -8.1 0.0 -3.6 0.0 -3.6 0.0 0.0 0.0 0.0 0.0 
1975q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1976q1 -14.8 -10.0 -4.8 -0.9 -0.6 -0.3 -0.1 0.0 0.0 0.0 0.0 
1976q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1976q3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1976q4 -2.1 -1.4 -0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1977q1 0.9 0.8 0.0 0.2 1.1 0.0 -0.9 -0.3 0.0 0.0 -0.3 
1977q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 2.3 0.0 -0.7 
1977q3 10.5 8.3 2.2 0.4 0.4 0.0 0.0 -0.1 0.0 0.0 -0.1 
1977q4 0.0 0.0 0.0 2.8 2.8 0.0 0.0 1.3 1.3 0.0 0.0 
1978q1 1.0 -0.7 1.7 3.7 3.8 0.0 -0.1 0.0 0.0 0.0 0.0 
1978q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.9 2.8 0.1 0.0 
1978q3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1978q4 2.5 2.3 0.2 0.0 0.0 0.0 0.0 -0.2 0.0 -0.2 0.0 
1979q1 -1.1 2.1 -3.2 5.7 5.8 0.0 -0.1 -0.1 0.0 -0.1 0.0 
1979q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 
1979q3 0.0 0.0 0.0 -3.3 0.0 0.0 -3.3 -3.8 1.0 -0.1 -4.7 
1979q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 2.5 0.0 0.0 
1980q1 -1.1 -0.3 -0.8 2.6 0.7 2.0 -0.1 0.0 0.0 0.0 0.0 
1980q2 -7.9 0.0 0.2 0.0 0.0 0.0 0.0 -1.5 -0.3 -0.1 -1.2 
1980q3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 -0.2 0.0 
1980q4 0.0 0.0 0.0 1.8 1.8 0.0 0.0 0.0 0.0 0.0 0.0 
1981q1 -21.0 -8.6 -8.3 3.4 3.3 0.2 -0.1 0.0 0.0 0.0 0.0 
1981q2 0.0 0.0 0.0 -1.8 0.0 0.0 -1.8 -5.2 -2.6 -0.1 -2.4 
1981q3 28.7 25.8 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1981q4 -17.8 -17.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1982q1 46.0 50.6 -0.5 1.6 1.7 0.2 -0.3 0.0 0.0 0.0 0.0 
1982q2 0.0 0.0 0.0 -0.2 0.0 0.0 -0.2 0.1 0.6 0.4 -0.9 
1982q3 0.5 0.0 0.5 0.8 1.0 1.0 -1.3 1.2 0.0 1.2 0.0 
1982q4 -7.5 0.0 -6.6 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 
1983q1 42.1 53.6 -8.6 -1.6 -1.7 0.1 0.0 0.6 0.0 0.6 0.0 
1983q2 0.0 0.0 0.0 -0.1 -0.1 0.0 0.0 1.9 1.7 0.8 -0.6 
1983q3 0.0 0.0 0.0 -4.1 0.0 0.0 -4.1 0.4 0.0 0.4 0.0 
1983q4 -0.4 0.0 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1984q1 24.0 30.0 -6.1 2.4 1.1 1.2 0.0 -0.1 0.0 -0.1 0.0 
1984q2 0.0 0.0 0.0 -0.2 0.0 -0.2 0.0 0.2 1.2 0.1 -1.0 
1984q3 -7.2 -4.3 -3.1 1.4 0.0 0.0 1.4 0.0 0.0 0.0 0.0 
1984q4 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.9 0.0 
1985q1 3.6 8.7 -5.1 0.6 0.9 0.0 -0.3 0.0 0.0 0.0 0.0 
1985q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 1.5 0.1 -0.9 
1985q3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 0.0 -0.2 
1985q4 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 
1986q1 -4.3 -2.1 -2.2 7.2 6.3 0.9 0.0 0.0 0.0 0.0 0.0 
1986q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.6 0.1 -0.9 
1986q3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1986q4 -21.8 -0.7 -21.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1987q1 6.7 19.3 -12.7 -0.5 -0.3 -0.2 0.0 0.0 0.0 0.0 0.0 
1987q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 2.5 -0.2 0.2 
1987q3 6.7 0.0 6.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1987q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1988q1 -24.7 -10.1 -14.3 4.2 4.2 0.0 0.0 0.0 0.0 0.0 0.0 
1988q2 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 5.9 5.5 0.3 0.2 
1988q3 0.0 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 
1988q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1989q1 -1.5 -0.1 -1.4 -8.0 -3.0 -0.6 -4.5 0.0 0.0 0.0 0.0 
1989q2 0.0 0.0 0.0 -0.3 0.0 0.0 -0.3 0.8 -0.2 0.0 1.0 
1989q3 0.0 0.0 0.0 2.5 2.4 0.1 0.0 0.0 0.0 0.0 0.0 
1989q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 2.8 0.0 0.0 
1990q1 -10.1 -5.0 -5.2 14.7 15.2 -0.4 -0.2 -0.2 0.0 -0.2 0.0 
1990q2 0.0 0.0 0.0 0.1 0.1 0.0 0.0 -0.7 -0.5 -0.2 0.0 
1990q3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1 
1990q4 -4.7 0.0 -4.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1991q1 -23.2 -5.2 -6.6 -0.5 0.0 0.0 -0.5 0.2 0.2 0.0 0.0 
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1991q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -2.6 3.1 0.3 -5.9 
1991q3 -1.9 -1.0 -1.0 -17.4 -3.8 -4.3 -9.3 0.0 0.0 0.0 0.0 
1991q4 0.0 0.0 0.0 -0.4 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 
1992q1 -2.2 -0.2 -2.0 -2.5 -0.1 -0.4 -2.1 1.2 0.0 0.1 1.1 
1992q2 0.0 0.0 0.0 1.3 3.4 -1.6 -0.5 1.7 1.8 0.4 -0.5 
1992q3 0.0 0.0 0.0 10.1 5.0 5.1 0.0 0.1 0.0 0.0 0.1 
1992q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.5 0.6 
1993q1 0.0 0.0 0.0 -5.5 -4.8 5.3 -6.0 0.3 0.0 0.0 0.3 
1993q2 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1 -3.5 -1.9 -1.0 -0.6 
1993q3 -24.2 -22.5 -1.9 0.1 0.9 0.0 -0.8 0.0 0.0 0.0 0.0 
1993q4 -4.4 0.0 0.0 -0.2 0.0 -0.2 0.0 -0.5 0.0 -0.5 0.0 
1994q1 -8.2 -7.6 -0.6 -6.8 -2.8 0.7 -4.5 -2.2 -0.4 -0.2 -1.7 
1994q2 0.0 0.0 0.0 0.8 0.4 0.4 0.1 -6.2 -4.7 0.7 -2.3 
1994q3 0.2 0.0 0.2 -0.1 0.0 0.0 -0.1 0.1 0.0 0.1 0.0 
1994q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.2 0.0 0.0 -1.2 
1995q1 -0.6 -0.6 0.0 -16.8 -7.7 -7.8 -1.3 -1.8 0.0 -0.2 -1.6 
1995q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.1 -1.3 0.2 0.0 
1995q3 -2.2 0.0 -2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1995q4 -3.2 0.0 0.0 0.2 0.2 0.0 -0.1 0.0 0.0 0.0 0.0 
1996q1 3.5 0.0 1.1 6.8 6.5 0.0 0.4 -0.9 0.1 0.0 -0.9 
1996q2 0.0 0.0 0.0 -0.4 0.0 0.0 -0.4 4.4 4.1 0.2 0.0 
1996q3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 
1996q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.9 0.0 -0.4 -0.5 
1997q1 0.0 0.0 0.0 2.8 0.5 2.3 0.0 -2.6 -0.2 -0.8 -1.6 
1997q2 0.0 0.0 0.0 -0.2 -0.2 0.0 0.0 3.1 3.4 0.6 -0.9 
1997q3 -6.6 -3.9 -3.7 0.0 0.0 0.0 0.0 -3.6 -4.1 1.7 -1.2 
1997q4 -5.9 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 
1998q1 23.1 21.8 1.4 4.6 2.8 1.9 0.0 -4.7 -1.7 -2.6 -0.4 
1998q2 0.0 0.0 0.0 -5.8 0.0 0.0 -5.8 -0.7 -1.5 2.5 -1.7 
1998q3 -0.7 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1998q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.4 0.0 0.0 -0.4 
1999q1 0.7 0.0 0.7 7.4 6.0 1.3 0.0 -2.6 0.0 -2.6 0.0 
1999q2 0.0 0.0 0.0 -19.3 -5.6 -5.7 -7.9 -1.4 0.3 1.4 -3.0 
1999q3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.6 -0.1 -0.2 -0.3 
1999q4 0.2 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 0.0 
2000q1 -2.8 0.0 0.0 7.6 9.4 0.8 -2.7 0.0 0.0 0.0 0.0 
2000q2 0.0 0.0 0.0 -0.7 -0.7 0.0 0.0 -1.6 -0.1 -0.4 -0.9 
2000q3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.1 0.2 0.0 
2000q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2001q1 0.0 0.0 0.0 11.9 14.3 0.2 -2.7 -0.1 0.0 -0.1 0.0 
2001q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 2.0 2.1 1.0 
2001q3 70.7 70.7 0.0 0.1 0.1 0.0 0.0 0.3 0.0 -0.2 0.4 
2001q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1 
2002q1 15.4 15.4 0.0 5.0 6.1 3.1 -4.2 0.5 0.0 0.0 0.4 
2002q2 41.8 0.1 41.6 0.0 0.0 0.0 0.0 0.2 0.1 0.7 -0.5 
2002q3 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 -0.6 0.0 0.0 -0.5 
2002q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 -0.4 0.1 
2003q1 0.4 0.5 0.0 -4.9 1.0 -1.2 -4.7 -1.3 -0.4 -0.7 -0.1 
2003q2 0.0 0.0 0.0 0.6 0.6 0.0 0.0 -9.4 -5.1 -4.0 -0.3 
2003q3 140.3 104.3 36.0 -4.4 -0.1 -4.3 0.0 0.0 0.0 0.0 0.0 
2003q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 0.0 0.0 -0.3 
2004q1 -5.5 0.1 -5.5 5.8 7.0 -1.1 -0.1 0.1 0.0 0.1 0.0 
2004q2 0.0 0.0 0.0 -0.8 0.0 0.0 -0.8 -0.5 0.0 -0.8 0.3 
2004q3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1 
2004q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 0.0 0.0 -0.3 
2005q1 4.6 4.7 -0.1 10.8 11.7 0.0 -0.8 -0.4 -0.7 -0.3 0.6 
2005q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.7 -0.7 -0.6 -0.3 
2005q3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 
2005q4 0.0 0.0 0.0 -0.8 0.0 0.0 -0.8 0.1 -0.1 0.0 0.2 
2006q1 1.6 1.6 0.0 3.1 0.6 2.5 0.0 -2.8 -0.2 -3.0 0.4 
2006q2 0.0 0.0 0.0 4.1 2.2 1.9 0.0 -0.8 -0.5 -0.1 -0.2 
2006q3 -0.7 -0.3 -0.4 1.2 0.0 0.0 1.2 -0.8 0.0 -0.8 -0.1 
2006q4 0.0 0.0 0.0 -1.2 0.0 0.0 -1.2 -0.5 0.0 0.0 -0.6 
2007q1 6.1 -1.1 7.2 -28.3 -3.5 1.4 -26.2 -1.9 -0.1 -0.5 -1.3 
2007q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 -0.2 -0.3 -0.4 
2007q3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.6 0.0 -0.2 -0.4 
2007q4 0.0 0.0 0.0 -1.6 0.0 -1.6 0.0 1.3 1.1 -0.1 0.3 
2008q1 106.2 105.1 1.1 8.7 3.9 4.8 0.0 0.0 0.0 0.0 0.0 
2008q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 2.6 -0.6 -1.2 
2008q3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2008q4 6.6 4.8 1.8 0.0 0.0 0.0 0.0 -0.5 0.0 0.0 -0.5 
2009q1 -108.7 -105.7 -3.0 9.4 6.9 2.4 0.0 7.1 0.2 0.0 6.9 
2009q2 110.1 89.4 20.7 4.6 4.6 0.0 0.0 0.1 0.2 0.9 -1.0 
2009q3 0.0 0.0 0.0 1.1 -1.5 0.9 1.7 0.4 0.0 0.3 0.0 
2009q4 33.3 0.0 33.3 -1.7 0.0 0.0 -1.7 -0.6 0.0 0.0 -0.6 
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2010q1 -13.5 -15.2 1.7 19.8 17.7 1.1 1.0 -9.1 0.0 -1.2 -7.9 
2010q2 -5.3 -9.4 4.1 0.0 0.0 0.0 0.0 -4.8 -3.6 -0.7 -0.5 
2010q3 -0.2 0.0 -0.2 0.0 0.0 0.0 0.0 0.8 0.3 0.3 0.2 
2010q4 12.3 1.5 11.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 -0.1 
2011q1 -28.7 20.8 -49.7 -5.2 -1.8 -2.1 -1.3 -13.4 0.0 -0.8 -12.6 
2011q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 -1.4 -1.6 2.1 
2011q3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2011q4 -0.4 -0.4 0.0 0.0 0.0 0.0 0.0 -1.2 0.0 -1.2 0.0 
2012q1 -22.4 -2.4 -21.8 -2.4 -0.7 0.0 -1.7 1.0 0.0 0.0 1.0 
2012q2 0.0 0.0 0.0 1.7 0.0 0.0 1.7 -1.9 -0.6 -0.5 -0.8 
2012q3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2012q4 -0.3 0.0 -0.3 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 0.0 
2013q1 -103.7 -95.6 -8.1 1.4 -0.7 0.0 2.2 -0.5 0.0 -0.5 0.0 
2013q2 0.0 0.0 0.0 6.1 6.1 0.0 0.0 4.4 2.3 2.8 -0.7 
2013q3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2013q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 -0.1 0.8 
2014q1 1.5 11.0 -9.4 0.0 0.0 0.0 0.0 -0.5 0.0 -0.5 0.0 
2014q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0 -0.5 5.9 0.6 
2014q3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.1 -0.5 -0.6 0.0 
2014q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.7 
2015q1 -8.0 0.0 -8.0 0.0 0.0 0.0 0.0 -0.3 -0.4 -0.6 0.8 
2015q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 2.4 -1.6 0.3 
2015q3 0.0 0.0 0.0 2.0 2.0 0.0 0.0 -0.9 0.0 -0.3 -0.5 
2015q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.2 0.0 0.0 -1.2 
2016q1 3.0 0.2 0.5 3.3 3.3 0.0 0.0 -0.1 -0.1 0.1 -0.1 
2016q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -7.1 -0.2 -5.9 -1.0 
2016q3 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 
2016q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 0.0 -0.2 
2017q1 -1.5 -6.1 7.9 3.6 2.6 -0.3 1.3 -0.5 -0.1 -0.4 0.0 
2017q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 2.4 -1.3 0.5 
2017q3 0.0 0.0 0.0 6.3 0.0 0.0 6.3 -0.8 0.0 0.0 -0.8 
2017q4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2018q1 293.7 201.2 94.8 -2.7 3.6 0.0 -6.3 0.3 -0.2 -0.2 0.8 
2018q2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.7 -2.4 0.1 0.6 

Notes: Tax shocks are expressed in billion nominal local currency and represent tax cuts. 
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Only Exogenous Tax Shocks

Figure A 1: Aggregated Tax Shocks, Only Exogenous Shocks
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Figure A 2: Personal Income Tax Shocks, Only Exogenous Shocks
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Figure A 3: Corporate Income Tax Shocks, Only Exogenous Shocks
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Figure A 4: Indirect Tax Shocks, Only Exogenous Shocks
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Figure A 5: Only Increase in Aggregated Tax Shocks, Only Exogenous Shocks
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Figure A 6: Only Deccrease in Aggregated Tax Shocks, Only Exogenous Shocks
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Figure A 7: Spill-Over Effects of Aggregated US Tax Liabilities, Only Exogenous Shocks
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Figure A 8: Spill-Over Effects of Personal Income Tax, Only Exogenous Shocks
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Figure A 9: Spill-Over Effects of Corporate Income Tax, Only Exogenous Shocks
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Figure A 10: Spill-Over Effects of US Tax Increases, Only Exogenous Shocks
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Figure A 11: Spill-Over Effects of US Tax Decreases, Only Exogenous Shocks
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Local Projections

Figure A 12: Aggregated tax shock, estimated as LP
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Figure A 13: Personal Income Tax Shock, estimated as LP
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Figure A 14: Corporate Income Tax Shocks, estimated as LP
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Figure A 15: Indirect Tax Shocks, estimated as LP
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Figure A 16: Only Increase in Aggregated Tax Shocks, estimated as LP

USA

Germany

UK

247



Appendix The Effect of Legislated Tax Changes on the Trade Balance

Figure A 17: Only Decrease in Aggregated Tax Shocks, estimated as LP
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Figure A 18: Spill-Over Effects of Aggregated US Tax Liabilities, estimated as LP
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Figure A 19: Spill-Over Effects of US Personal Income Tax, estimated as LP
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Figure A 20: Spill-Over Effects of US Corporate Income Tax, estimated as LP
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Figure A 21: Spill-Over Effects of US Tax Increases, estimated as LP
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Figure A 22: Spill-Over Effects of US Tax Decreases, estimated as LP
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Varying Lag Lengths of Endogenous Tax Shocks

Figure A 23: Aggregated Tax Shocks, Varying Endogenous Lag Length
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Figure A 24: Personal Income Tax Shocks, Varying Endogenous Lag Length
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Figure A 25: Corporate Income Tax Shocks, Varying Endogenous Lag Length
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Figure A 26: Indirect Tax Shocks, Varying Endogenous Lag Length
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Figure A 27: Only Increase in Aggregated Tax Shocks, Varying Endogenous Lag Length
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Figure A 28: Only Decrease in Aggregated Tax Shocks, Varying Endogenous Lag Length
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Figure A 29: Spill-Over Effects of Aggregated US Tax Liabilities, Varying Endogenous Lag Length
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Figure A 30: Spill-Over Effects of Personal Income Tax Shocks, Varying Endogenous Lag Length
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Figure A 31: Spill-Over Effects of Corporate Income Tax Shocks, Varying Endogenous Lag Length
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Figure A 32: Spill-Over Effects of US Tax Increases, Varying Endogenous Lag Length

Germany

UK

Figure A 33: Spill-Over Effects of US Tax Decreases, Varying Endogenous Lag Length
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Varying Lag Lengths of Exogenous Tax Shocks

Figure A 34: Aggregated tax shock, Varying Exogenous Lag Length
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Figure A 35: Personal Income Tax Shock, Varying Exogenous Lag Length
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Figure A 36: Corporate Income Tax Shocks, Varying Exogenous Lag Length

USA

Germany

UK

Figure A 37: Indirect Tax Shocks, Varying Exogenous Lag Length
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Figure A 38: Only Increase in Aggregated Tax Shocks, Varying Exogenous Lag Length
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Figure A 39: Only Decrease in Aggregated Tax Shocks, Varying Exogenous Lag Length
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Figure A 40: Spill-Over Effects of Aggregated US Tax Liabilities, Varying Exogenous Lag Length
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Figure A 41: Spill-Over Effects of Personal Income Tax Shock, Varying Exogenous Lag Length
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Figure A 42: Spill-Over Effects of Corporate Income Tax Shock, Varying Exogenous Lag Length
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Figure A 43: Spill-over Effects of Increase in US Tax Liabilities, Varying Exogenous Lag Length
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Figure A 44: Spill-over Effects of Decrease in US Tax Liabilities, Varying Exogenous Lag Length
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With External Demand

Figure A 45: Aggregated Tax Shock, With External Demand
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Figure A 46: Personal Income Tax Shock, With External Demand

USA

Germany

UK

266



Appendix The Effect of Legislated Tax Changes on the Trade Balance

Figure A 47: Corporate Income Tax Shocks, With External Demand
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Figure A 48: Indirect Tax Shocks, With External Demand
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Figure A 49: Only Increase in Aggregated Tax Shocks, With External Demand
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Figure A 50: Only Deccrease in Aggregated Tax Shocks, With External Demand
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Figure A 51: Spill-Over Effects of Aggregated US Tax Liabilities, With External Demand
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Figure A 52: Spill-Over Effects of US Personal Income Tax Shocks, With External Demand
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Figure A 53: Spill-Over Effects of US Corporate Income Tax Shocks, With External Demand
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Figure A 54: Spill-Over Effects of US Aggregated Tax Increases, With External Demand
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Figure A 55: Spill-Over Effects of US Aggregated Tax Decreases, With External Demand
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Appendix: Estimating Policy Corrected Short- and Long-Run Elasticities 
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Figure A1: USA: Recession Periods, Discretionary Measures, and Quarterly Change of Total Tax Revenues, in billion 

 
Figure A2: Germany: Recession Periods, Discretionary Measures, and Quarterly Change of Total Tax Revenues, in billion 

 
Figure A3: UK: Recession Periods, Discretionary Measures, and Quarterly Change of Total Tax Revenues, in billion 
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Table A5:: Estimations with OLS Model 
Symmetric Elasticities Tax-to-Base 

 Long Run Short Run 
Tax Type (I) (II) (III) (IV) (V) (VI) 

US Germany UK US Germany UK 
                 
Wages & Salaries 1.27*** 2.05*** 1.12*** 2.41*** 0.81*** 1.11*** 
Housing Price 0.00 –0.01 0.00* 0.00 –0.00* 0.00 
Adjustment parameter   –0.25*** –0.13*** –0.25*** 

R² 0.99 0.99 0.99 0.38 0.26 0.16 

No. of observations 147 151 149 147 151 149 

Wages & Salaries 1.01*** 1.00*** 1.04*** 0.50*** 0.37*** 0.86*** 
Adjustment parameter   –0.17*** –0.23*** –0.21*** 

R² 0.99 0.99 0.99 0.24 0.19 0.22 

No. of observations 151 145 149 151 145 149 

Private Consumption 0.77*** 0.28** 0.65*** 0.81*** 0.57*** 0.55** 
Gov’t Consumption & Investment 0.13* 0.32** 0.20*** 0.10 –0.08 –0.14 
Adjustment parameter   –0.08** –0.10** –0.33*** 

R² 0.99 0.98 0.99 0.36 0.12 0.21 

No. of observations 149 151 149 149 151 149 

Notes: Underlining indicates statistically different from 1 at the 5% level, *** p < 0.01, ** p < 0.05, * p < 0.1. Estimations include a constant 
term for all countries and a dummy for German reunification. For corporate income tax estimations, another dummy is included for Germany 
to reflect the comprehensive reform of profit-related taxes in 2001.  

 



Appendix State-Dependent Effects of Tax Changes 

278 
 

Appendix: State-Dependent Effects of Tax Changes 
  



Appendix State-Dependent Effects of Tax Changes 

279 
 

Table A1: Summary Statistics of Tax Shocks 
      

Tax Shock: 
Full Sample 

Mean Std. Dev. Max Min N 

      
Germany      
All 0.05 0.32 1.15 -0.88 70 
   Increases 0.16 0.25 0.88 0.00 31 
   Decreases 0.22 0.26 1.15 0.00 39 
   Direct 0.11 0.30 1.15 -0.81 60 
   Indirect -0.07 0.14 0.14 -0.73 44 
      
UK      
All 0.04 0.14 0.76 -0.25 79 
   Increases 0.04 0.07 0.25 0.00 30 
   Decreases 0.09 0.15 0.76 0.00 49 
   Direct 0.08 0.16 0.76 -0.12 67 
   Indirect -0.04 0.15 0.16 -0.87 52 
      

      
Tax Shock: 

State-Dependent 
Mean Std. Dev. Max Min N 

           
 Rec. Non- 

Rec. 
Rec. Non-

Rec. 
Rec. Non-

Rec. 
Rec. Non- 

Rec. 
Rec. Non- 

Rec. 
Germany           
All 0.10 0.02 0.28 0.34 1.15 1.02 -0.30 -0.88 32 38 
   Increases 0.10 0.20 0.09 0.31 0.30 0.88 0.01 0.00 13 18 
   Decreases 0.24 0.21 0.28 0.25 1.15 1.02 0.00 0.00 19 20 
   Direct 0.16 0.07 0.28 0.32 1.15 1.03 -0.20 -0.81 27 33 
   Indirect -0.06 -0.07 0.09 0.17 0.08 0.14 -0.35 -0.73 21 23 
      
United Kingdom           
All 0.05 0.04 0.17 0.12 0.76 0.58 -0.25 -0.22 28 51 
   Increases 0.08 0.03 0.12 0.05 0.25 0.22 0.00 0.00 6 24 
   Decreases 0.09 0.10 0.16 0.13 0.76 0.58 0.00 0.00 22 27 
   Direct 0.12 0.06 0.22 0.13 0.76 0.54 -0.02 -0.12 21 46 
   Indirect -0.06 -0.02 0.21 0.08 0.16 0.12 -0.87 -0.34 20 32 

Notes: Shocks are expressed in percent of nominal GDP at the quarter of implementation. The table reports arithmetic 
means, standard deviations, maximum values, minimum values, and number of tax changes. ‘Rec.’ during recessions, 
‘Non-Rec.’ during non-recessions.  
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Table A2: Granger Causality Tests 
 
Tax Type and  
Variables 

 
All Tax Changes 

 
< 90 Days  to Implementation 

Germany UK Germany UK 
Aggregated Tax Shocks     
GDP 0.99 0.87 0.28 0.51 
Government Expenditure 0.46 0.01 0.87 0.38 
Revenues 0.90 0.29 0.01 0.27 
ALL 0.88 0.06 0.10 0.64 
Direct Tax Shocks     
GDP 0.48 0.91 0.69 0.19 
Government Expenditure 0.33 0.11 0.71 0.25 
Revenues 0.79 0.72 0.09 0.28 
ALL 0.74 0.44 0.21 0.45 
Indirect Tax Shocks     
GDP 0.13 0.94 0.33 0.37 
Government Expenditure 0.91 0.64 0.19 0.46 
Revenues 0.40 0.67 0.31 0.93 
ALL 0.41 0.95 0.16 0.51 

Notes: Table yields p-values for Granger causality test conducted by regressing the various tax shocks on the 
four lags of the control variables. The UK regression includes a linear trend, the German regression a linear 
trend and the step-dummy for unification. A lag length of one was chosen based in the Schwarz criterion. 

 

 

 

 
UK 

Notes: The shaded area represents 90% confidence bands. 

Figure A1: Aggregated Exogenous Tax Shocks 

Germany 

Indirect Taxes 

Notes: The shaded area represents 90% confidence bands. 

Figure A2: Germany: Disaggregated Exogenous Tax Shocks 

Direct Taxes 
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Indirect Taxes 

Notes: The shaded area represents 90% confidence bands.

Figure A3: UK: Disaggregated Exogenous Tax Shocks 
Direct Taxes 

Figure A4: Transmission Channels, Aggregated Tax Shocks 
Germany UK 
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Germany UK 
Direct Indirect Direct Indirect 

Figure A5: Transmission Channels, State-Dependency, Disaggregated Tax Shocks 

Germany UK 
Increases Decreases Increases Decreases 

Figure A6: Transmission Channels, State-Dependency, Asymmetric Tax Shocks 
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Table A3: Cumulated Multipliers (IV), Aggregated Tax Shocks 
 Germany United Kingdom 
 Non-recessions Recessions Difference Non-recessions Recessions Difference

Steps Multiplier F-Stat Multiplier F-Stat p-val Multiplier F-Stat Multiplier F-Stat p-val 
0 -0.56 49.17 23.02 0.06 0.77 0.61 3.60 -7.33 0.07 0.77 
1 -0.40* 22.74 2.10 0.06 0.69 1.28 4.11 -18.02 0.01 0.89 
2 -0.55*** 56.81 2.04 0.07 0.69 1.45 1.02 5.45 0.07 0.83 
3 -0.30^ 48.32 2.12 0.22 0.52 2.33 0.41 -7.56 0.03 0.79 
4 -0.46* 36.89 1.82 0.16 0.49 3.50 0.07 -4.50 0.09 0.51 
5 -0.47** 24.33 1.42 0.44 0.28 6.22 0.02 3.52 0.10 0.92 
6 -0.43** 14.29 0.75 0.66 0.09 9.06 0.05 1.89 0.30 0.84 
7 -0.37 6.72 0.50 0.85 0.10 77.22 0.00 1.43 0.34 1.00 
8 -0.90 3.03 0.56 0.98 0.10 -27.69 0.01 0.62* 2.39 0.92 
9 -0.77 1.66 0.16 1.04 0.29 -4.44 0.16 0.39* 3.25 0.58 

10 -0.85 1.10 0.03 0.99 0.38 -2.14 0.37 0.32** 5.00 0.36 
11 -0.49 1.08 -0.02 0.79 0.52 -1.16 0.73 0.19^ 5.44 0.16 
12 -0.05 0.99 0.15 0.92 0.70 -1.33 0.63 0.04 5.40 0.26 
13 0.03 0.83 0.04 0.99 0.97 -0.70^ 1.03 0.04 6.73 0.12 
14 -0.01 0.68 -0.17 0.99 0.74 -0.59 0.99 0.07 6.82 0.11 
15 0.02 0.57 -0.19 0.95 0.72 -0.50^ 1.11 0.11 6.36 0.09 
16 -0.19 0.48 -0.35 0.80 0.78 -0.38^ 1.10 0.08 4.81 0.09 

Notes: For the interpretation as tax cuts, multipliers need to be multiplied by (-1). F-Stat indicates the  Kleibergen-Paap un-
der-identification test statistic. The column ‘Difference’ yields the p-value testing coefficients being equal across business 
cycle states. ^,*,**, and *** indicate significance at the 14, 10, 5, and 1% significance level. 
 
 
Table A4: Cumulated Multipliers (IV), Direct and Indirect Tax Shocks, Germany 

 Shock to Direct Taxes Shock to Indirect Taxes 
 Non-recessions Recessions Difference Non-recessions Recessions Difference

Steps Multiplier F-Stat Multiplier F-Stat p-val Multiplier F-Stat Multiplier F-Stat p-val 
0 -1.38* 24.46 6.72 0.92 0.14 1.98** 23.61 1.69^ 9.10 0.95 
1 -0.52* 15.27 0.40 1.09 0.50 0.55 12.10 0.57 3.79 0.89 
2 -0.62*** 21.67 -0.36 0.23 0.93 0.27 8.78 -0.31 1.97 0.72 
3 -0.50** 27.34 -1.01 0.10 0.92 1.14* 6.92 1.61 1.43 0.70 
4 -0.67** 38.80 0.33 0.11 0.69 1.05 4.56 1.80 0.58 0.70 
5 -0.73*** 27.81 47.04 0.00 1.00 0.85 3.03 3.62 0.29 0.71 
6 -0.58** 14.51 -0.01 0.08 0.80 0.12 2.13 4.26 0.07 0.85 
7 -0.37 6.64 -0.21 0.26 0.91 -0.37 2.14 19.22 0.00 0.97 
8 -0.62 3.48 0.07 0.35 0.40 -1.64 1.81 -27.74 0.00 0.90 
9 -0.38 2.20 -0.68 0.48 0.79 -1.40 2.71 374.57 0.00 0.94 

10 -0.43 1.64 -1.03 0.43 0.69 -0.91* 6.67 52.02 0.00 0.97 
11 -0.14 1.86 -1.12 0.33 0.64 -0.63** 5.56 14.59 0.00 1.00 
12 0.10 2.05 -0.60 0.51 0.53 -0.22 3.77 7.65 0.02 0.93 
13 0.19 1.73 -0.83 0.63 0.47 -0.18 4.02 4.57 0.04 0.86 
14 0.13 2.17 -1.35 0.62 0.50 -0.10 3.99 2.63 0.10 0.79 
15 0.11 1.57 -1.58 0.49 0.57 -0.01 4.02 1.62 0.18 0.73 
16 -0.03 1.43 -2.53 0.29 0.74 0.16 4.42 3.01 0.30 0.61 

Notes: See Table A1 
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Table A5: Cumulated Multipliers (IV), Direct and Indirect Tax Shocks, United Kingdom 
 Shock to Direct Taxes Shock to Indirect Taxes 
 Non-recessions Recessions Difference Non-recessions Recessions Difference

Steps Multiplier F-Stat Multiplier F-Stat p-val Multiplier F-Stat Multiplier F-Stat p-val 
0 0.47 0.27 1.20 3.58 0.61 -0.23 2.10 0.10 7.03 0.74 
1 3.70 0.41 0.51 2.61 0.55 -1.03 0.06 -0.26 15.83 0.89 
2 2.34 0.47 0.37^ 1.55 0.51 -11.45 0.00 -0.09 17.49 0.94 
3 2.11 0.85 0.26 1.35 0.39 -0.27 0.18 -0.15 8.23 0.96 
4 1.23* 2.48 0.27 1.52 0.32 0.30 0.08 -0.22 6.09 0.91 
5 0.97 2.03 0.31 0.98 0.64 4.03 0.01 -0.15 5.62 0.91 
6 1.45^ 1.73 0.38^ 1.23 0.53 8.85 0.01 0.04 5.00 0.90 
7 1.02* 2.08 0.46^ 1.12 0.81 -23.26 0.00 0.30 2.14 0.95 
8 0.82** 2.62 0.40* 1.14 0.84 2.76 0.38 0.54 1.35 0.53 
9 0.76** 2.55 0.37* 1.20 0.83 2.95 0.19 0.94 0.85 0.69 
10 0.44*** 3.22 0.37** 1.28 0.77 4.43 0.04 1.10 0.78 0.86 
11 0.40** 3.74 0.33** 1.41 0.80 9.67 0.01 2.39 0.31 0.95 
12 0.77^ 2.07 0.30** 1.58 0.68 1.32 0.15 3.75 0.28 0.68 
13 0.39^ 3.44 0.31** 1.85 0.90 1.46 0.17 6.04 0.17 0.71 
14 0.42 2.34 0.31** 2.03 0.96 0.64 0.24 10.74 0.05 0.82 
15 0.33 2.62 0.27*** 2.21 0.90 0.42 0.22 -6.91 0.03 0.76 
16 0.23 3.67 0.15*** 2.45 0.97 0.01 0.48 -8.11 0.01 0.91 

Notes: See Table A1 
 
Table A6: Germany, Cumulative Multipliers (IV), Asymmetric Tax Shocks 

 Tax Hikes Tax Cuts 
 Non-recessions Recessions Difference Non-recessions Recessions Difference

Steps Multiplier F-Stat Multiplier F-Stat p-val Multiplier F-Stat Multiplier F-Stat p-val 
0 0.81** 23.25 0.79*** 9.10 0.99 -3.82* 4.67 2.78** 23.18 0.01 
1 0.13 11.55 0.61* 4.06 0.11 -1.42 5.64 0.32 11.38 0.22 
2 0.11 12.51 0.24 1.93 0.69 -1.40*** 13.07 -0.56 3.38 0.29 
3 0.56** 10.15 0.68* 1.82 0.73 -0.94** 18.29 -0.48 1.75 0.43 
4 0.49** 5.35 0.79^ 1.08 0.56 -1.28** 12.41 -0.39 1.05 0.20 
5 0.58** 3.83 0.65 0.94 0.84 -1.48*** 10.95 -0.52 0.68 0.17 
6 0.58** 2.79 0.70** 0.97 0.69 -1.39** 7.23 -0.18 0.41 0.11 
7 0.89* 1.80 0.44* 1.11 0.37 -1.61** 3.90 -0.64 0.19 0.21 
8 0.20 0.77 0.25 0.90 0.92 -1.78^ 2.12 -1.93 0.08 0.59 
9 0.35 0.24 0.26 0.89 0.98 -1.16 1.71 -1.06 0.04 0.47 

10 1.20 0.03 0.16 0.85 0.91 -1.04 1.41 -1.13 0.03 0.57 
11 89.73 0.00 0.06 0.77 0.98 -0.53 1.81 -0.82 0.04 0.88 
12 -3.16 0.05 0.11 0.73 0.81 -0.27 2.32 -1.90 0.02 0.88 
13 -2.23 0.10 0.09 0.77 0.75 -0.16 2.28 -1.01 0.02 0.90 
14 -1.78 0.11 -0.01 0.79 0.74 -0.13 1.98 0.17 0.02 0.81 
15 -1.33 0.17 0.03 0.81 0.67 -0.12 1.63 0.50 0.02 0.80 
16 -1.20 0.19 0.14 0.74 0.65 -0.26 1.37 1.44 0.03 0.79 

Notes: See Table A1. 
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Table A7: UK, Cumulative Multipliers (IV), Asymmetric Tax Shocks 
 Tax Hikes Tax Cuts 
 Non-recessions Recessions Difference Non-recessions Recessions Difference

Steps Multiplier F-Stat Multiplier F-Stat p-val Multiplier F-Stat Multiplier F-Stat p-val 
0 1.03 0.02 0.37 0.50 0.89 1.21 1.71 4.25 0.69 0.44 
1 -1.15 0.00 -0.96 0.25 0.99 2.20 1.36 3.82 1.01 0.73 
2 1.87 0.15 -4.37 0.01 0.87 2.22 0.85 2.18 0.77 0.95 
3 0.31 0.04 6.37 0.00 0.95 2.72 0.39 6.03 0.08 0.91 
4 0.19 0.22 0.41 0.63 0.87 2.76 0.37 -4.67 0.09 0.51 
5 -0.30 0.24 0.14 1.62 0.47 3.23 0.21 -9.69 0.01 0.81 
6 -1.78 0.18 -0.02 2.67 0.64 6.03 0.09 -4.70 0.03 0.16 
7 -1.15 0.43 -0.08 3.68 0.52 11.89 0.02 -3.39 0.05 0.75 
8 -1.98 0.38 -0.13 4.17 0.53 -7.44 0.03 -9.76 0.01 0.95 
9 -1.36 0.62 -0.13 4.39 0.45 -2.55 0.19 49.48 0.00 0.98 

10 -0.89 1.00 -0.11 4.49 0.37 -1.93 0.20 2.57 0.05 0.66 
11 -0.62 1.67 -0.15^ 4.39 0.36 -1.41 0.22 1.33 0.08 0.54 
12 -0.40 2.32 -0.17 3.79 0.46 -2.74 0.09 0.63 0.25 0.68 
13 -0.36* 3.14 -0.17 3.48 0.43 -1.02 0.22 0.44 0.46 0.46 
14 -0.27* 3.47 -0.19^ 3.52 0.62 -0.90 0.19 0.48 0.56 0.47 
15 -0.24* 3.69 -0.13* 3.53 0.46 -0.63 0.20 0.50 0.56 0.44 
16 -0.19* 4.11 -0.12* 3.24 0.56 -0.47 0.14 0.42 0.35 0.49 

Notes: See Table A1 
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With Quadratic and Cubic Trend

Aggregated Tax Shocks

Figure A 7: Aggregated Tax Shocks

Germany UK

Disaggregated Tax Shocks

Figure A 8: Disggregated Tax Shocks
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Asymmetric Tax Shocks

Figure A 9: Asymmetric Tax Shocks

Tax Hike Tax Cut
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A&G (2012) Recession Indicator

Aggregated Tax Shocks

Figure A 10: Aggregated Tax Shocks

Germany UK

Disaggregated Tax Shocks

Figure A 11: Disggregated Tax Shocks
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Asymmetric Tax Shocks

Figure A 12: Asymmetric Tax Shocks

Tax Hike Tax Cut
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ECRI Recession Indicator

Aggregated Tax Shocks

Figure A 13: Aggregated Tax Shocks

Germany UK

Disaggregated Tax Shocks

Figure A 14: Disaggregated Tax Shocks
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Asymmetric Tax Shocks

Figure A 15: Asymmetric Tax Shocks

Tax Hike Tax Cut
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With Varying Lag Length of Exogenous Tax Shocks

Aggregated Tax Shocks

Figure A 16: Aggregated Tax Shocks

N
o
n
-r

ec
es

si
o
n

Germany UK

R
ec

es
si

o
n

292



Appendix State-Dependent Effects of Tax Changes

Disaggregated Tax Shocks

Figure A 17: Disaggregated Tax Shocks
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Asymmetric Tax Shocks

Figure A 18: Asymmetric Tax Shocks
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Varying Lag Length of Controls

Aggregated Tax Shocks

Figure A 19: Aggregated Tax Shocks

N
o
n
-r

ec
es

si
o
n

Germany UK

R
ec

es
si

o
n

295



Appendix State-Dependent Effects of Tax Changes

Disaggregated Tax Shocks

Figure A 20: Disaggregated Tax Shocks
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Asymmetric Tax Shocks

Figure A 21: Asymmetric Tax Shocks
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Treshold VAR

Aggregated Tax Shocks

Figure A 22: Aggregated Tax Shocks

Germany UK

Disaggregated Tax Shocks

Figure A 23: Disaggregated Tax Shocks
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Asymmetric Tax Shocks

Figure A 24: Asymmetric Tax Shocks
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Estimated with Inflation and Interest Rates

Aggregated Tax Shocks

Figure A 25: Aggregated Tax Shocks

Disaggregated Tax Shocks

Figure A 26: Disaggregated Tax Shocks
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Asymmetric Tax Shocks

Figure A 27: Asymmetric Tax Shocks
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Only Permanent Tax Shocks

Aggregated Tax Shocks

Figure A 28: Aggregated Tax Shocks

Germany UK

Disaggregated Tax Shocks

Figure A 29: Disaggregated Tax Shocks
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Asymmetric Tax Shocks

Figure A 30: Asymmetric Tax Shocks
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Varying Sample Size

Aggregated Tax Shocks

Figure A 31: Aggregated Tax Shocks

Germany UK

Disaggregated Tax Shocks

Figure A 32: Disaggregated Tax Shocks
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Asymmetric Tax Shocks

Figure A 33: Asymmetric Tax Shocks
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Appendix: Spillover Effects from Tax Shocks to the Euro Area 
 



Appendix Spillovers from Tax Shocks to the Euro Area

Figure A 1: Unconditional, Aggregated Tax Cuts

US Shocks German Shocks UK Shocks

Notes: Figures present IRFs after a cut to aggregated taxes equal to 1% of recipient country’s GDP. Shaded areas represent 90% confidence bands.
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Appendix Spillovers from Tax Shocks to the Euro Area

Figure A 2: State-dependency, Aggregated Tax Cuts

US Shocks German Shocks UK Shocks

Notes: Figures present IRFs after a cut to aggregated taxes equal to 1% of recipient country’s GDP. The shaded area represents 90% confidence bands.

The lighter (darker) shaded area represents recession (non-recession) periods.
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Appendix Spillovers from Tax Shocks to the Euro Area

Figure A 3: State-dependency, Asymmetric Tax Shocks

US Tax Hikes US Tax Cuts German Tax Hikes German Tax Cuts UK Tax Hikes UK Tax Cuts

Notes: Figures present IRFs after a tax cut or hike equal to 1% of recipient country’s GDP. Shaded areas represent 90% confidence bands.

The lighter (darker) shaded area represents recession (non-recession) periods.
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Appendix Spillovers from Tax Shocks to the Euro Area

Figure A 4: Short-Term Interest Rates, Unconditional, Aggregated Tax Cuts

US Shocks German Shocks UK Shocks

Notes: Figures present IRFs after a cut to aggregated taxes equal to 1% of recipient country’s GDP. Shaded areas represent 90% confidence bands.

311



Appendix Spillovers from Tax Shocks to the Euro Area

Figure A 5: Short-Term Interest Rates, State-dependency, Aggregated Tax Cuts

US Shocks German Shocks UK Shocks

Notes: Figures present IRFs after a cut to aggregated taxes equal to 1% of recipient country’s GDP. The shaded area represents 90% confidence bands.

The lighter (darker) shaded area represents recession (non-recession) periods.
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Appendix Spillovers from Tax Shocks to the Euro Area

Figure A 6: Short-Term Interest Rates, State-dependency, Asymmetric Tax Shocks

US Tax Hikes US Tax Cuts German Tax Hikes German Tax Cuts UK Tax Hikes UK Tax Cuts

Notes: Figures present IRFs after a tax cut or hike equal to 1% of recipient country’s GDP. Shaded areas represent 90% confidence bands.

The lighter (darker) shaded area represents recession (non-recession) periods.
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Appendix Spillovers from Tax Shocks to the Euro Area

Figure A 7: Investment, Unconditional, Aggregated Tax Cuts

US Shocks German Shocks UK Shocks

Notes: Figures present IRFs after a cut to aggregated taxes equal to 1% of recipient country’s GDP. Dependent variable is expressed in percent of GDP. Shaded areas represent 90% confidence bands.
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Appendix Spillovers from Tax Shocks to the Euro Area

Figure A 8: Investment, State-dependency, Aggregated Tax Cuts

US Shocks German Shocks UK Shocks

Notes: Figures present IRFs after a cut to aggregated taxes equal to 1% of recipient country’s GDP. Dependent variable is expressed in percent of GDP. The shaded area represents 90% confidence bands.

The lighter (darker) shaded area represents recession (non-recession) periods.
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Figure A 9: Investment, State-dependency, Asymmetric Tax Shocks

US Tax Hikes US Tax Cuts German Tax Hikes German Tax Cuts UK Tax Hikes UK Tax Cuts

Notes: Figures present IRFs after a tax cut or hike equal to 1% of recipient country’s GDP. Dependent variable is expressed in percent of GDP. Shaded areas represent 90% confidence bands.

The lighter (darker) shaded area represents recession (non-recession) periods.
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Real Effective Exchange Rate
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Appendix Spillovers from Tax Shocks to the Euro Area

Figure A 10: REER, Unconditional, Aggregated Tax Cuts

US Shocks German Shocks UK Shocks

Notes: Figures present IRFs after a cut to aggregated taxes equal to 1% of recipient country’s GDP. Shaded areas represent 90% confidence bands.
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Appendix Spillovers from Tax Shocks to the Euro Area

Figure A 11: REER, State-dependency, Aggregated Tax Cuts

US Shocks German Shocks UK Shocks

Notes: Figures present IRFs after a cut to aggregated taxes equal to 1% of recipient country’s GDP. The shaded area represents 90% confidence bands.

The lighter (darker) shaded area represents recession (non-recession) periods.
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Appendix Spillovers from Tax Shocks to the Euro Area

Figure A 12: REER, State-dependency, Asymmetric Tax Shocks

US Tax Hikes US Tax Cuts German Tax Hikes German Tax Cuts UK Tax Hikes UK Tax Cuts

Notes: Figures present IRFs after a tax cut or hike equal to 1% of recipient country’s GDP. Shaded areas represent 90% confidence bands.

The lighter (darker) shaded area represents recession (non-recession) periods.
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Appendix Spillovers from Tax Shocks to the Euro Area

Figure A 13: Exports, Unconditional, Aggregated Tax Cuts

US Shocks German Shocks UK Shocks

Notes: Figures present IRFs after a cut to aggregated taxes equal to 1% of recipient country’s GDP. Dependent variable is expressed in percent of GDP. Shaded areas represent 90% confidence bands.
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Appendix Spillovers from Tax Shocks to the Euro Area

Figure A 14: Exports, State-dependency, Aggregated Tax Cuts

US Shocks German Shocks UK Shocks

Notes: Figures present IRFs after a cut to aggregated taxes equal to 1% of recipient country’s GDP. Dependent variable is expressed in percent of GDP. The shaded area represents 90% confidence bands.

The lighter (darker) shaded area represents recession (non-recession) periods.
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Appendix Spillovers from Tax Shocks to the Euro Area

Figure A 15: Exports, State-dependency, Asymmetric Tax Shocks

US Tax Hikes US Tax Cuts German Tax Hikes German Tax Cuts UK Tax Hikes UK Tax Cuts

Notes: Figures present IRFs after a tax cut or hike equal to 1% of recipient country’s GDP. Dependent variable is expressed in percent of GDP. Shaded areas represent 90% confidence bands.

The lighter (darker) shaded area represents recession (non-recession) periods.
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Robustness 
 

4 Lags of Control Variables 
Table A 1: Aggregated Tax Shocks, Unconditional Case 

 USA Germany UK 
Country Min Max Avg Min Max Avg Min Max Avg 

          
Austria 0.00 0.03*** 0.02** –0.02 0.18** 0.07 –0.11 0.04 –0.04 
Belgium 0.00 0.02* 0.01** –0.03 0.18** 0.05* –0.10 0.11 –0.02 
Finland –0.01 0.01 0.00 –0.05 0.11 0.01 –0.12 0.12 0.01 
France –0.01 0.10** 0.05 –0.25 0.67* 0.10 –0.57*** 1.41*** 0.28 
Greece –0.03 0.03*** 0.01 –0.14*** 0.10 –0.03 –0.13 0.37 0.20 
Ireland –0.04 0.04 0.01 –0.25*** –0.05 –0.13** –0.03 0.51*** 0.24* 
Italy –0.05** 0.21 0.07 –0.66 0.05 –0.33 –0.21* 2.45*** 1.07** 

Luxembourg –0.00* 0.00 –0.00 –0.01 0.02* 0.01 –0.01 0.02** 0.01 
Netherlands –0.02 0.07 0.03 –0.38*** –0.13 –0.23*** –0.24 0.05 –0.09 

Portugal –0.04* –0.00 –0.02* –0.12** –0.01 –0.04 0.00 0.24* 0.09 
Spain –0.10 0.02 –0.04 –0.77** –0.08 –0.33 0.01 1.07** 0.48 

Notes: Table yields the IRFs’ minima and maxima after a cut in aggregated taxes equal to 1% of the recipient coun-
try’s GDP, as well as the average effect over three years following the shock. *, **, and *** indicate significance at 
the 10%, 5%, and 1% significance level, respectively. 

 
Table A 2: USA—Aggregated Tax Shocks, State Dependency 

 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.00 0.08** 0.05** 0.00 0.02** 0.01** 0.10 

Belgium –0.03 0.02 –0.00 0.00 0.03*** 0.02*** 0.04 

Finland –0.04*** 0.03** –0.01 –0.05** 0.00 –0.03* 0.15 

France –0.25*** 0.13* 0.00 –0.01 0.22*** 0.09** 0.15 

Greece –0.09*** 0.00 –0.04*** –0.44*** 0.13 –0.16 0.55 

Ireland –0.80* 0.60*** –0.07 –0.14** 0.05*** –0.04* 0.73 

Italy –0.44 0.20 –0.12 –0.02 0.47*** 0.20** 0.04 

Luxembourg –0.01** 0.00 –0.00** –0.00*** 0.00*** 0.00* 0.01 

Netherlands –0.15*** 0.02 –0.04 –0.04** 0.07 0.02 0.06 

Portugal –0.10*** –0.01** –0.06*** –0.03*** 0.01*** –0.01 0.00 

Spain –0.05 0.08 0.01 –0.22*** 0.00 –0.13** 0.19 

Notes: See Table A1. The last column refers to the difference across states of the average effects. 
 

 
Table A 3: Germany—Aggregated Tax Shocks, State Dependency 

 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.01 0.38*** 0.19*** –0.23** –0.04** –0.11 0.01 

Belgium –0.04 0.24 0.10** –0.15*** 0.06 –0.04 0.03 

Finland –0.14** 0.14 –0.01 –0.07 0.11 –0.00 0.93 

France –0.30 1.09*** 0.32** –1.36 0.88*** –0.27 0.18 

Greece –0.09*** 0.66*** 0.22*** –0.12 0.86*** 0.50*** 0.02 

Ireland –0.31** 0.07* –0.04* –0.89 0.03 –0.41 0.15 

Italy –0.50* 0.89* 0.16 –1.21** –0.28* –0.79* 0.07 

Luxembourg –0.02 0.02* 0.00 –0.01 0.03*** 0.02*** 0.12 

Netherlands –0.31 –0.11 –0.20** –0.58*** –0.17 –0.34** 0.40 

Portugal –0.13** –0.01 –0.05 –0.07*** –0.01 –0.04 0.86 

Spain –0.12** 0.53 0.14 –2.31*** –0.39*** –1.51*** 0.00 

Notes: See Table A2. 
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Table A 4: UK—Aggregated Tax Shocks, State Dependency 

 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.19 0.02 –0.05 0.15** 0.56*** 0.33** 0.01 

Belgium –0.23 0.01 –0.10 –0.21 0.09 –0.10 0.95 

Finland –0.03 0.26 0.12 0.02 0.30 0.14 0.89 

France –0.25 1.16* 0.34 –1.74** –0.11 –1.07*** 0.00 

Greece –2.19*** 0.11 –1.55*** –0.34*** 0.17*** 0.01 0.00 

Ireland 0.06 1.79*** 0.94*** –0.03 0.91*** 0.50 0.23 

Italy –1.03 0.83 –0.11 0.39 5.04*** 3.17*** 0.01 

Luxembourg –0.02 0.06*** 0.01 –0.03** 0.00 –0.01** 0.01 

Netherlands –0.38 0.22 –0.10 0.00 0.85*** 0.37*** 0.00 

Portugal 0.03*** 0.41*** 0.16** –0.26 –0.05 –0.15 0.15 

Spain –1.13 –0.20 –0.76 –0.74 1.03 0.04 0.32 

Notes: See Table A2.. 
 

 
Table A 5: USA—Asymmetric Tax Shocks, State Dependency, Tax Hikes 

 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.13 0.01 –0.06 –0.04*** 0.11** 0.02 0.21 

Belgium –0.00 0.11 0.05 –0.10*** –0.00 –0.05*** 0.00 

Finland –0.47*** 0.01 –0.14*** –0.27** 0.04 –0.11 0.68 

France 0.13 0.75** 0.30 –0.37*** 0.01 –0.20** 0.01 

Greece –1.64*** 3.26*** 1.22** –2.84*** 2.73*** –1.11 0.00 

Ireland –0.87*** 1.19*** –0.05 –0.06 0.19* 0.04 0.38 

Italy –0.80** 0.16* –0.32 –0.57*** –0.13 –0.29 0.95 

Luxembourg –0.02*** 0.00 –0.01*** –0.01*** 0.00 –0.00 0.14 

Netherlands –0.08* 0.40*** 0.21*** –0.05 0.14* 0.02 0.06 

Portugal –0.10* 0.02** –0.04* 0.05*** 0.30*** 0.18*** 0.00 

Spain –0.93*** 0.04 –0.45* 0.19** 0.67*** 0.52*** 0.00 

Notes: See Table A2. 
 

 
Table A 6: USA—Asymmetric Tax Shocks, State Dependency, Tax Cuts 

 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria 0.00 0.07 0.03 –0.00 0.04*** 0.02*** 0.77 

Belgium –0.02 0.07* 0.03 –0.00 0.03*** 0.02** 0.47 

Finland –0.04*** 0.02 –0.01 –0.11** –0.02 –0.04 0.43 

France –0.58*** 0.14*** –0.12** –0.05 0.18*** 0.08** 0.00 

Greece –0.34*** 0.07 –0.16*** –1.43*** 0.44 –0.41 0.45 

Ireland –1.08** 2.95*** 0.45 –0.11*** 0.05*** –0.04* 0.20 

Italy –0.97** 0.42** –0.19 0.02 0.53*** 0.25** 0.11 

Luxembourg –0.01*** 0.00*** –0.00*** –0.00** 0.01*** 0.00** 0.00 

Netherlands –0.07 0.68*** 0.34*** –0.03*** 0.06 0.01 0.00 

Portugal –0.12*** –0.01*** –0.07*** –0.03*** 0.01*** –0.01 0.00 

Spain –0.23 0.06 –0.08 0.00 0.10 0.05 0.13 

Notes: See Table A2. 
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Table A 7: Germany—Asymmetric Tax Shocks, State Dependency, Tax Hikes 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.35*** 0.08 –0.12*** 0.01 0.49** 0.27 0.04 

Belgium –0.25* 0.05** –0.11** –0.41 –0.16 –0.29** 0.19 

Finland –0.00 0.30*** 0.14** –0.61*** –0.16** –0.35** 0.01 

France –1.80*** 0.35 –0.57*** –2.92*** 2.13 –1.13 0.43 

Greece –0.49*** 0.37*** –0.03 –2.12*** –0.37*** –1.32*** 0.00 

Ireland –0.09** 0.28** 0.04 0.39*** 3.25*** 1.79*** 0.00 

Italy –0.32 1.14* 0.37 0.25 1.59** 0.73* 0.55 

Luxembourg –0.07*** 0.05*** –0.01 –0.04*** 0.04*** –0.02** 0.09 

Netherlands 0.01 0.69** 0.30** –0.19 1.04*** 0.45 0.66 

Portugal –0.16 0.02 –0.08 –0.55** 0.01 –0.29 0.28 

Spain –0.21 0.25 0.06 0.09 3.68*** 2.37*** 0.01 

Notes: See Table A2. 
 

 
Table A 8: Germany—Asymmetric Tax Shocks, State Dependency, Tax Cuts 

 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.00 0.49*** 0.30*** –0.40*** –0.06*** –0.23* 0.01 

Belgium –0.18* 0.46*** 0.21*** –0.25*** –0.02 –0.12*** 0.00 

Finland –0.11* 0.50*** 0.19*** –0.40*** 0.11 –0.24*** 0.00 

France –0.24 0.32 0.05 –3.99*** 0.51 –1.88*** 0.00 

Greece –0.64*** 1.97*** 0.54*** –0.12*** 0.51*** 0.19*** 0.00 

Ireland –0.71** 1.10*** 0.37** –0.16 0.80* 0.37** 0.99 

Italy –0.56 1.70** 0.57 –1.33* –0.51 –0.85 0.06 

Luxembourg –0.05*** 0.03 –0.00 –0.01 0.05*** 0.01 0.57 

Netherlands –0.41 0.41** 0.01 –0.91 –0.14 –0.48 0.29 

Portugal –0.34*** –0.01 –0.15*** –0.18 –0.00 –0.09 0.60 

Spain –0.05 1.04** 0.44 –1.25** –0.37 –0.80 0.04 

Notes: See Table A2. 
 

 
Table A 9: United Kingdom—Asymmetric Tax Shocks, State Dependency, Tax Hikes 

 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.12 0.33 0.07 0.09 2.75*** 1.57*** 0.00 

Belgium –0.39 0.44*** 0.06 –0.65 1.57*** 0.29** 0.23 

Finland –0.91** 0.11 –0.44* –5.18*** –0.33 –3.39*** 0.00 

France –0.25 1.55 0.82** –2.79* 4.50*** 1.42* 0.47 

Greece –2.14 3.51*** 0.79 –0.20 1.24*** 0.48*** 0.68 

Ireland –2.86*** 0.10 –1.03*** –5.12*** 0.09 –2.13*** 0.12 

Italy –5.06*** 0.09 –2.70*** –3.03 3.05 –0.22 0.36 

Luxembourg –0.08* 0.08 –0.01 –0.17* 0.11 –0.03 0.72 

Netherlands 0.23** 1.34* 0.92** –3.68*** 1.28*** –0.95*** 0.00 

Portugal –2.97*** 0.00 –1.41*** –0.92*** –0.02 –0.45*** 0.00 

Spain –4.47*** 0.10 –2.95*** –0.92 4.48* 2.47 0.00 

Notes: See Table A2. 
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Table A 10: United Kingdom—Asymmetric Tax Shocks, State Dependency, Tax Cuts 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.09 0.17*** 0.06 0.19*** 1.47*** 0.95*** 0.00 

Belgium –0.43*** 0.08*** –0.20*** –0.29 0.21** –0.07 0.38 

Finland –0.07 0.20 0.07 –0.14 0.14 0.04 0.87 

France –0.09 2.21*** 0.70** –2.12** 0.24 –0.78* 0.00 

Greece –4.84*** 1.46*** –1.19*** –0.76*** 1.54*** 0.40** 0.00 

Ireland –3.34** 1.89*** –0.43 –0.27*** 1.60*** 0.28 0.37 

Italy –1.96 1.15* –0.35 –0.02 6.17*** 4.26*** 0.00 

Luxembourg –0.07*** 0.05*** 0.00 –0.05** 0.02* –0.01** 0.08 

Netherlands –0.54** 0.49 –0.02 0.25 0.74*** 0.58*** 0.02 

Portugal –0.09 0.07 –0.00 –2.12*** –0.26** –1.43*** 0.00 

Spain –0.29 0.57 0.17 –2.46* 0.47 –1.27 0.10 

Notes: See Table A2. 
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8 Lags of Exogenous Tax Shocks 
Table A 11: Aggregated Tax Shocks, Unconditional Case 

 USA Germany UK 
Country Min Max Avg Min Max Avg Min Max Avg 

          
Austria 0.00 0.01 0.01 –0.01 0.16 0.06 –0.10 0.17 0.01 
Belgium –0.00 0.03*** 0.02*** –0.04 0.15* 0.03 –0.01 0.17* 0.07* 
Finland –0.02 0.01 –0.00 –0.12*** 0.05 –0.03 –0.05 0.11 0.04 
France 0.02 0.13*** 0.07*** –0.10 0.91** 0.24* –0.13 1.65** 0.75 
Italy –0.10** 0.03 –0.03 –1.07 –0.11 –0.49 –0.00 1.83** 0.66 

Luxembourg –0.00 0.00 0.00 –0.01 0.02** 0.01* –0.01 0.02** 0.01 
Netherlands –0.03** 0.05 0.02 –0.32*** –0.07 –0.18** –0.23 0.05 –0.11 

Portugal –0.06*** –0.00 –0.03*** –0.21*** –0.02** –0.08** 0.02 0.16 0.07 
Spain –0.10* 0.01 –0.04 –0.88** –0.17** –0.42** –0.00 1.01** 0.45 
Notes: See Table A1. 

 
Table A 12: USA—Aggregated Tax Shocks, State Dependency 

 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.00 0.05** 0.03*** 0.01** 0.05*** 0.03*** 0.87 

Belgium –0.10*** 0.04 –0.03 0.00 0.03*** 0.02*** 0.07 

Finland –0.01 0.07*** 0.02** –0.12*** 0.01 –0.06*** 0.00 

France 0.04 0.23*** 0.15** –0.02 0.22 0.08 0.51 

Italy –1.30*** –0.07 –0.56*** –0.14 0.02 –0.04 0.00 

Luxembourg –0.01*** 0.00 –0.00 –0.00 0.00*** 0.00* 0.07 

Netherlands –0.05 0.18* 0.06 –0.08** 0.01 –0.02 0.34 

Portugal –0.11*** –0.01*** –0.06*** –0.02 0.02 0.00 0.00 

Spain –0.27** 0.07 –0.06 –0.16* –0.00 –0.09 0.77 

Notes: See Table A2. 
 

 
Table A 13: Germany—Aggregated Tax Shocks, State Dependency 

 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.02 0.35*** 0.15*** –0.15 0.13** –0.02 0.10 

Belgium –0.09 0.23** 0.08** –0.26*** 0.14* –0.07 0.03 

Finland –0.09* 0.18** 0.04 –0.01 0.24 0.08 0.73 

France –0.18 1.45*** 0.41** –1.73** 0.81* –0.18 0.10 

Italy –0.88** 1.43*** 0.22 –1.64* –0.39 –1.05 0.07 

Luxembourg –0.01 0.05*** 0.01 –0.03*** 0.02* 0.00 0.23 

Netherlands –0.21 0.22 –0.01 –0.91*** –0.29** –0.53*** 0.01 

Portugal –0.07 0.01 –0.02 –0.14** 0.07** –0.00 0.81 

Spain –0.06 0.55** 0.17 –3.07*** –0.43*** –1.76*** 0.00 

Notes: See Table A2. 
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Table A 14: UK—Aggregated Tax Shocks, State Dependency 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.21 0.09** –0.06 –0.03 0.22** 0.07 0.25 

Belgium –0.25 0.05 –0.08 0.11 0.35*** 0.19** 0.04 

Finland 0.04 0.31** 0.21** –0.12 0.22 0.04 0.36 

France –0.36** 2.03*** 0.97** –0.42 3.21*** 1.02 0.94 

Italy –0.06 3.79*** 1.29*** 0.10 3.50*** 1.87*** 0.43 

Luxembourg –0.00 0.04* 0.01 –0.01 0.04*** 0.02** 0.48 

Netherlands –0.29 0.35 0.01 0.34 0.78*** 0.53*** 0.02 

Portugal 0.03*** 0.32* 0.17* –0.04 0.29 0.13 0.78 

Spain –1.82* –0.24* –1.02* 0.05 3.23*** 1.59** 0.00 

Notes: See Table A2. 
 

 
Table A 15: USA—Asymmetric Tax Shocks, State Dependency, Tax Hikes 

 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria 0.02* 0.13* 0.06* –0.05 0.04 –0.00 0.05 

Belgium –0.18*** 0.09* –0.05 –0.09*** –0.01 –0.06*** 0.66 

Finland –0.20*** 0.04 –0.04 –0.10 0.09** –0.01 0.59 

France 0.03 1.63*** 0.96*** –0.51*** –0.21*** –0.34 0.00 

Italy –0.19 1.35** 0.56* –0.54 0.09 –0.24 0.06 

Luxembourg –0.02* 0.02*** –0.00 –0.03*** 0.01 –0.01*** 0.14 

Netherlands –0.01 0.56*** 0.19* –0.21* 0.10 –0.04 0.09 

Portugal –0.03 0.02 –0.01 –0.07*** 0.10 –0.01 0.92 

Spain –0.34** 0.07 –0.19* –0.20 0.19 0.08 0.13 

Notes: See Table A2. 
 

 
Table A 16: USA—Asymmetric Tax Shocks, State Dependency, Tax Cuts 

 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria 0.00 0.07*** 0.04*** 0.01 0.04 0.02 0.29 

Belgium –0.20*** –0.01 –0.11*** 0.01*** 0.04*** 0.03*** 0.00 

Finland –0.01 0.07*** 0.02 –0.15*** 0.05* –0.03 0.26 

France 0.04* 0.60*** 0.38*** –0.10* 0.41** 0.15** 0.05 

Italy –1.42*** 0.05 –0.56* –0.15 0.30* 0.03 0.03 

Luxembourg –0.01** 0.00 –0.00** –0.01** 0.00 –0.00 0.58 

Netherlands 0.12 0.67*** 0.46*** –0.10*** 0.03 –0.04 0.00 

Portugal –0.12*** –0.00 –0.06*** –0.02* 0.02* 0.00 0.00 

Spain –0.28 0.05 –0.11 –0.01 0.14*** 0.06** 0.33 

Notes: See Table A2. 
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Table A 17: Germany—Asymmetric Tax Shocks, State Dependency, Tax Hikes 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.38*** 0.07*** –0.13*** –0.15*** 0.83 0.40 0.04 

Belgium –0.16 0.04 –0.05 –0.45*** 0.43*** 0.03 0.42 

Finland –0.12 0.17** 0.04 –1.07*** –0.07 –0.60*** 0.00 

France –2.06*** 0.36 –0.61* –2.48 2.58 –1.08 0.73 

Italy –1.94*** 0.62 –0.41 –1.35 1.20*** –0.09 0.67 

Luxembourg –0.05*** 0.07*** 0.01 –0.05* 0.04** –0.01 0.36 

Netherlands –0.39 0.24* –0.03 –0.63 1.11** 0.37 0.18 

Portugal –0.09 0.01 –0.04 –0.14 0.21 0.02 0.83 

Spain –0.02 0.55 0.30 0.00 1.69*** 1.29** 0.04 

Notes: See Table A2. 
 

 
Table A 18: Germany—Asymmetric Tax Shocks, State Dependency, Tax Cuts 

 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.06 0.39* 0.20 –0.11 0.30*** 0.09 0.42 

Belgium –0.44*** 0.56*** 0.09 –0.37*** 0.21 –0.13* 0.06 

Finland –0.12 0.41*** 0.18*** –0.93*** –0.09 –0.57** 0.00 

France –0.58 0.63 –0.17 –4.27*** 0.59 –1.83*** 0.00 

Italy –1.86 1.89 0.30 –3.57*** –0.27 –2.11** 0.03 

Luxembourg –0.05 0.09 0.03 –0.06*** 0.02** –0.02** 0.28 

Netherlands –0.69*** 0.39 –0.04 –1.83*** –0.86*** –1.19*** 0.00 

Portugal –0.10 –0.01 –0.04 –0.39*** 0.00 –0.22** 0.18 

Spain –0.06 1.47** 0.69* –4.07*** –0.18 –1.93*** 0.00 

Notes: See Table A2. 
 
 

Table A 19: United Kingdom—Asymmetric Tax Shocks, State Dependency, Tax Hikes 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.36** 0.10 –0.17** –0.07 2.54*** 1.00 0.09 

Belgium –0.94*** 0.13*** –0.32*** –1.50*** 0.48 –0.63** 0.23 

Finland –0.91*** –0.09 –0.49*** –2.01*** –0.51 –1.27*** 0.10 

France –1.63 1.76*** 0.29 –4.88* 3.13** –1.17 0.30 

Italy –5.37*** 0.25 –2.48*** –0.15 14.81*** 6.99* 0.01 

Luxembourg –0.18*** –0.02 –0.10*** –0.10 0.31*** 0.11 0.02 

Netherlands –0.08 1.03 0.53 –1.05** 2.31*** 0.94 0.67 

Portugal –2.47*** –0.05 –1.26*** –0.79*** –0.04** –0.51*** 0.00 

Spain –3.46*** –0.14 –2.29*** 0.52 6.33 3.29* 0.00 

Notes: See Table A2. 
 
 

Table A 20: United Kingdom—Asymmetric Tax Shocks, State Dependency, Tax Cuts 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.22 0.14** –0.06 –0.05 0.38** 0.13 0.37 

Belgium –0.68*** 0.01 –0.33*** 0.01 0.21* 0.11 0.00 

Finland –0.08 0.47*** 0.10 –0.45* 0.02 –0.25* 0.00 

France –0.21*** 1.72** 0.99*** –0.93 3.26** 0.52 0.57 

Italy –1.70 3.37* –0.13 –2.65*** 2.20** –0.22 0.95 

Luxembourg –0.03 0.03 0.00 –0.02** 0.10*** 0.05*** 0.01 

Netherlands 0.18 1.09*** 0.62*** 0.43 1.10*** 0.86*** 0.32 

Portugal –0.01 0.07 0.04 –1.22*** –0.00 –0.91*** 0.00 

Spain –1.52 –0.20 –0.89 0.31 5.08*** 2.08*** 0.00 

Notes: See Table A2. 
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Only Permanent Tax Changes 
 

Table A 21: Aggregated Tax Shocks, Unconditional Case 
 USA Germany UK 

Country Min Max Avg Min Max Avg Min Max Avg 
          

Austria –0.00 0.00 0.00 –0.03 0.15* 0.04 –0.09 0.18 0.01 
Belgium –0.00 0.02 0.01 –0.06 0.10 –0.00 –0.04 0.15 0.05 
Finland –0.01 –0.00 –0.01 –0.13** 0.04 –0.04 –0.03 0.15 0.06 
France –0.01 0.05 0.02 –0.43 0.64* 0.06 –0.30 1.59*** 0.67 
Greece –0.01*** 0.02 0.01 –0.30 –0.09** –0.23 –0.28 0.33 0.10 
Ireland –0.02 0.10*** 0.04** –0.23* –0.05 –0.13* 0.09 0.64*** 0.31* 
Italy –0.08* 0.00 –0.04 –0.89 –0.10 –0.49 –0.15 1.92** 0.78 

Luxembourg –0.00* 0.00 0.00 –0.01 0.02* 0.01 –0.01 0.02 0.01 
Netherlands –0.02 0.04 0.01 –0.29** –0.10* –0.20** –0.19 0.04 –0.08 

Portugal –0.04** –0.00 –0.02** –0.16** –0.01** –0.07 –0.01 0.17 0.06 
Spain –0.10** 0.00 –0.07** –0.58* –0.15 –0.31 –0.06 1.02** 0.43 

Notes: See Table A1. 
 

Table A 22: USA—Aggregated Tax Shocks, State Dependency 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.00 0.02 0.01 –0.01 0.01 –0.00 0.50 

Belgium –0.03 0.02 –0.01 0.00 0.02** 0.01 0.24 

Finland –0.01** 0.06** 0.02** –0.05*** 0.00 –0.03*** 0.00 

France –0.01 0.07 0.02 –0.08 0.09** –0.00 0.75 

Greece –0.01** 0.01** 0.00 –0.04 0.69*** 0.40*** 0.00 

Ireland –0.16 0.37*** 0.12* –0.01 0.10*** 0.04*** 0.25 

Italy –0.29 0.01 –0.14 –0.05 0.07 0.02 0.30 

Luxembourg –0.00** 0.00 –0.00 –0.00 0.00** 0.00 0.06 

Netherlands –0.02 0.10 0.03 –0.01 0.04 0.02 0.75 

Portugal –0.12*** –0.01*** –0.06*** 0.00 0.02*** 0.01 0.00 

Spain –0.18** 0.03 –0.09 –0.09* 0.01 –0.05 0.61 

Notes: See Table A2. 
 
 

Table A 23: Germany—Aggregated Tax Shocks, State Dependency 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.01 0.27*** 0.12** –0.14 0.00 –0.09 0.09 

Belgium –0.03 0.18 0.05 –0.16 0.02 –0.08 0.14 

Finland –0.14** 0.11 –0.02 –0.14*** 0.01 –0.07 0.47 

France –0.26 1.08*** 0.30* –0.25 0.51 0.10 0.52 

Greece –0.13* 0.38** 0.05 –0.46** –0.13* –0.37* 0.07 

Ireland –0.36** –0.13** –0.22** –0.37** 0.05* –0.14 0.57 

Italy –0.28 0.77** 0.10 –1.51* –0.25 –1.05* 0.06 

Luxembourg –0.01 0.04** 0.01* –0.01 0.02** 0.01 0.36 

Netherlands –0.17 0.05 –0.06 –0.71*** –0.23 –0.47*** 0.04 

Portugal –0.02 0.03 0.00 –0.15* 0.01 –0.05 0.27 

Spain –0.10** 0.35 0.08 –2.00*** –0.26*** –1.11*** 0.01 

Notes: See Table A2. 
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Table A 24: UK—Aggregated Tax Shocks, State Dependency 

 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.01 0.14 0.08 –0.06 0.21 0.05 0.85 

Belgium –0.08 0.13** 0.01 –0.04 0.13 0.06 0.71 

Finland 0.07 0.36*** 0.24** 0.00 0.28 0.15 0.50 

France –0.29 1.88*** 0.98*** –0.83 3.09*** 0.81 0.78 

Greece –0.47 0.29* –0.01 0.14* 0.69*** 0.47*** 0.13 

Ireland 0.19 1.42*** 0.79** 0.05 0.78*** 0.42*** 0.37 

Italy –0.01 2.61*** 1.05* 0.14 2.12 1.22 0.88 

Luxembourg –0.01 0.03 0.01 –0.01 0.01 0.01 0.82 

Netherlands –0.33 0.22 –0.02 0.02 0.84** 0.41** 0.07 

Portugal 0.02*** 0.31* 0.13 –0.19 0.03 –0.09 0.42 

Spain –1.27* –0.16 –0.69 –0.08 2.56 1.17 0.16 

Notes: See Table A2. 
 
 

Table A 25: USA—Asymmetric Tax Shocks, State Dependency, Tax Hikes 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.01 0.14 0.08 –0.06 0.21 0.05 0.85 

Belgium –0.08 0.13** 0.01 –0.04 0.13 0.06 0.71 

Finland 0.07 0.36*** 0.24** 0.00 0.28 0.15 0.50 

France –0.29 1.88*** 0.98*** –0.83 3.09*** 0.81 0.78 

Greece –0.47 0.29* –0.01 0.14* 0.69*** 0.47*** 0.13 

Ireland 0.19 1.42*** 0.79** 0.05 0.78*** 0.42*** 0.37 

Italy –0.01 2.61*** 1.05* 0.14 2.12 1.22 0.88 

Luxembourg –0.01 0.03 0.01 –0.01 0.01 0.01 0.82 

Netherlands –0.33 0.22 –0.02 0.02 0.84** 0.41** 0.07 

Portugal 0.02*** 0.31* 0.13 –0.19 0.03 –0.09 0.42 

Spain –1.27* –0.16 –0.69 –0.08 2.56 1.17 0.16 

Notes: See Table A2. 
 
 

Table A 26: USA—Asymmetric Tax Shocks, State Dependency, Tax Cuts 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.00 0.01 0.00 –0.01 0.01 0.00 0.87 

Belgium –0.04 0.06*** 0.00 –0.00 0.02** 0.01 0.75 

Finland –0.01** 0.05 0.02 –0.05*** 0.00 –0.02** 0.02 

France 0.04 0.43*** 0.24*** –0.10 0.08 –0.00 0.00 

Greece –0.02** 0.01 –0.00 –0.01 0.63*** 0.37*** 0.00 

Ireland –0.32*** 0.33*** 0.01 –0.01 0.11*** 0.03*** 0.77 

Italy –0.07 0.20 0.04 –0.01 0.09 0.03 0.98 

Luxembourg –0.01*** 0.00 –0.00* –0.00 0.00** 0.00 0.02 

Netherlands –0.02 0.25*** 0.11* –0.01 0.03 0.01 0.08 

Portugal –0.14*** –0.00* –0.07*** 0.01 0.03*** 0.02*** 0.00 

Spain –0.28*** –0.01 –0.16** 0.01 0.10* 0.07 0.00 

Notes: See Table A2. 
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Table A 27: Germany—Asymmetric Tax Shocks, State Dependency, Tax Hikes 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.30** 0.12 –0.07 0.02 0.44 0.30 0.18 

Belgium –0.23 0.05 –0.08 –0.34*** 0.39** 0.10 0.10 

Finland –0.24 0.07 –0.05 –0.27 0.04 –0.08 0.80 

France –1.14* 0.31 –0.20 –0.25 1.58 0.50 0.54 

Greece –0.96*** 0.01 –0.41*** –0.00 0.28*** 0.14*** 0.00 

Ireland 0.01 0.26*** 0.12* 0.30*** 3.06*** 1.67*** 0.00 

Italy –1.05 0.71 –0.04 –0.08 1.52 1.07 0.29 

Luxembourg –0.04** 0.06*** 0.01 –0.04*** 0.03*** –0.02** 0.03 

Netherlands –0.23 0.22* 0.04 –0.37 0.92* 0.31** 0.11 

Portugal –0.14 0.02 –0.06 –0.66* –0.03 –0.29 0.33 

Spain –0.04 0.34** 0.18 –0.46*** 1.32 0.68 0.65 

Notes: See Table A2. 
 
 

Table A 28: Germany—Asymmetric Tax Shocks, State Dependency, Tax Cuts 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.02 0.31** 0.18* –0.16 0.06 –0.06 0.11 

Belgium –0.12 0.27*** 0.10* –0.25*** –0.02 –0.10 0.03 

Finland –0.22** 0.05 –0.09 –0.32 0.01 –0.22 0.44 

France –0.37 1.04** 0.28 –1.85* 0.03 –0.89* 0.04 

Greece –0.59*** 0.25 –0.18* –1.86*** 0.08 –1.14*** 0.00 

Ireland –1.61*** –0.27 –0.86*** 0.03 0.35*** 0.22** 0.00 

Italy –0.44 0.93* 0.12 –1.36* –0.45 –0.91 0.29 

Luxembourg 0.01 0.07* 0.04* –0.00 0.02 0.01 0.08 

Netherlands –0.20 0.26 0.01 –1.35** –0.53 –0.87*** 0.03 

Portugal –0.03 0.02 0.00 –0.37** 0.00 –0.14** 0.04 

Spain 0.09 0.84* 0.46 –2.26*** –0.27 –1.19** 0.01 

Notes: See Table A2. 
 
 

Table A 29: United Kingdom—Asymmetric Tax Shocks, State Dependency, Tax Hikes 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.39*** 0.14* –0.13 –0.02 2.67*** 1.52*** 0.01 

Belgium –0.86*** 0.11*** –0.35*** –1.06*** 1.24*** –0.01 0.14 

Finland –1.05*** –0.02 –0.59*** –3.71*** –0.63*** –2.60*** 0.00 

France –3.15*** 1.21** –0.77* –3.67 3.27* 0.17 0.38 

Greece –3.95** –0.50 –2.31* –1.06*** –0.15*** –0.68*** 0.18 

Ireland –0.94 0.36 –0.41 –1.31*** 0.01 –0.71*** 0.55 

Italy –7.09*** –0.51 –3.85*** –13.43*** 2.88 –5.14 0.74 

Luxembourg –0.11** 0.05 –0.05 –0.14 0.18* 0.04 0.21 

Netherlands –0.07 0.77 0.36 –3.03*** 0.99 –0.60 0.19 

Portugal –2.22*** –0.02 –1.07*** –0.78*** 0.07 –0.43*** 0.08 

Spain –3.89** –0.13 –2.32*** –0.17 6.77 4.73 0.11 

Notes: See Table A2. 
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Table A 30: United Kingdom—Asymmetric Tax Shocks, State Dependency, Tax Cuts 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria 0.04** 0.17 0.12 0.03 0.40* 0.23 0.52 

Belgium –0.29 0.01 –0.13 –0.09 0.34* 0.11 0.14 

Finland –0.05 0.27 0.11 –0.17 0.07 –0.03 0.45 

France 0.08 1.77** 1.18** –0.34 5.13*** 1.39* 0.80 

Greece –1.69*** –0.03 –0.91** –0.49** 0.27 –0.07 0.25 

Ireland 0.90 3.89*** 2.83*** –0.08 0.47** 0.13* 0.00 

Italy –1.11 2.02 0.03 –0.44 1.91 0.62 0.66 

Luxembourg –0.04** 0.03** –0.00 –0.02*** 0.04* 0.02 0.28 

Netherlands –0.16 0.50*** 0.18 0.09 0.81** 0.49** 0.27 

Portugal –0.11 0.04* –0.03 –1.60*** –0.03 –0.87*** 0.00 

Spain –1.89** –0.09 –0.90** –0.11 3.51 1.54 0.07 

Notes: See Table A2. 
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Smooth–Transition Parameter (Auerbach & Gorodnichenko, 2013b) 
 

 
Table A 31: USA—Aggregated Tax Shocks, State Dependency 

 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.04 0.01 –0.01 0.00 0.04 0.02 0.60 

Belgium 0.00 0.10** 0.07*** –0.02 0.03 0.01 0.04 

Finland –0.31*** 0.01 –0.15*** –0.01 0.33*** 0.16*** 0.00 

France –0.22 0.64 0.12 –0.21 0.32*** 0.13 0.97 

Greece –0.07*** 0.08*** 0.01 –0.21*** 0.34** 0.01 0.96 

Ireland –0.37 0.20 –0.06 –0.13 0.33 0.11 0.61 

Italy –0.37 0.18 –0.09 –0.34* 0.08* –0.06 0.94 

Luxembourg –0.01* 0.00 –0.00 –0.00 0.01*** 0.00 0.14 

Netherlands 0.06 0.19 0.10 –0.09*** 0.01 –0.03 0.13 

Portugal 0.00 0.11* 0.06* –0.08 0.00 –0.04 0.11 

Spain 0.11 0.83*** 0.42*** –0.46*** –0.04 –0.25*** 0.00 

Notes: See Table A2. 
 
 

Table A 32: Germany—Aggregated Tax Shocks, State Dependency 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.06* 0.51** 0.20* –0.29 0.04 –0.12 0.19 

Belgium –0.22* 0.27 0.07 –0.14 0.26 –0.01 0.66 

Finland –0.10 0.45* 0.17 –0.97** 0.24* –0.28 0.12 

France –1.06*** 2.11*** 0.53 –1.16 1.51*** 0.53 1.00 

Greece 0.15* 0.86*** 0.44*** –0.87 –0.01 –0.46* 0.01 

Ireland –0.08 0.24*** 0.05 –0.49*** 0.31 –0.02 0.83 

Italy –0.18 2.19* 0.88 –5.09*** –0.22 –2.15* 0.09 

Luxembourg 0.00 0.04** 0.03*** –0.05*** 0.00 –0.01* 0.01 

Netherlands –0.03 0.43* 0.15 –1.22*** –0.40 –0.82*** 0.00 

Portugal –0.02 0.20* 0.09 –0.51*** 0.04 –0.18** 0.09 

Spain –0.11 1.20* 0.58** –2.42*** –0.13 –1.15*** 0.01 

Notes: See Table A2. 
 
 

Table A 33: UK—Aggregated Tax Shocks, State Dependency 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.01 0.16 0.08 –0.17 0.11 –0.07 0.77 

Belgium –0.17 0.37 0.06 –0.27 0.32 0.04 0.92 

Finland –0.48 0.49*** 0.11 –0.83*** 1.12*** –0.08 0.60 

France –0.98 4.64*** 2.29** –3.74*** 2.69* –1.40 0.04 

Greece –1.14*** –0.01 –0.61*** –0.08 0.84*** 0.27 0.00 

Ireland –1.03*** 0.18 –0.36 0.05 1.50*** 0.80*** 0.00 

Italy –4.05** 1.01 –1.07 0.16 9.03*** 3.39** 0.05 

Luxembourg –0.07*** 0.01 –0.03 –0.00 0.14*** 0.06** 0.06 

Netherlands –0.52 0.29 –0.14 –0.27 0.65 0.19 0.60 

Portugal 0.02* 0.43** 0.16* –0.08 0.25 0.08 0.73 

Spain –1.86*** 0.19 –0.92** 0.03 2.98* 1.73* 0.01 

Notes: See Table A2. 
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Table A 34: USA—Asymmetric Tax Shocks, State Dependency, Tax Hikes 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.22 0.01 –0.13* –0.01 0.12*** 0.08** 0.03 

Belgium –0.20* –0.02 –0.11* 0.03 0.13 0.08 0.14 

Finland –0.08*** 0.29*** 0.13*** –0.49*** 0.04 –0.23*** 0.00 

France –0.62 0.60*** 0.16 –0.25 0.33 –0.03 0.71 

Greece –0.03 0.74*** 0.44*** –0.49*** 0.01 –0.25** 0.01 

Ireland –0.37 0.82** 0.33* –0.34* 0.38 –0.02 0.27 

Italy –0.35* 1.35 0.65 –2.12** 0.11 –1.13* 0.07 

Luxembourg –0.02*** 0.00 –0.01 –0.04*** 0.00 –0.01 0.59 

Netherlands –0.22 –0.03 –0.14 –0.14 0.31* 0.08 0.25 

Portugal –0.11*** 0.00 –0.05** 0.01 0.08* 0.06 0.05 

Spain –1.08*** –0.19 –0.58*** 0.24** 1.07*** 0.74*** 0.00 

Notes: See Table A2. 
 
 

Table A 35: USA—Asymmetric Tax Shocks, State Dependency, Tax Cuts 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.23*** –0.03 –0.16** 0.01 0.14** 0.10** 0.02 

Belgium 0.02 0.13*** 0.08** –0.02 0.04 –0.00 0.18 

Finland –0.25* –0.01 –0.09 –0.01 0.27* 0.10 0.20 

France –0.79** 1.19 0.25 –0.25 0.67*** 0.13 0.92 

Greece –0.20 0.67** 0.26 –3.87** 1.21 –1.45 0.19 

Ireland –2.12*** 0.98 –0.76 –0.63 2.00*** 0.84 0.50 

Italy –3.35*** –0.11 –1.79** 0.04 1.56** 0.85* 0.03 

Luxembourg –0.05*** –0.01 –0.02*** 0.00 0.02*** 0.01*** 0.00 

Netherlands –0.07 0.58** 0.27* –0.15** 0.03 –0.07 0.08 

Portugal –0.02 0.19 0.10 –0.08 0.02 –0.03 0.37 

Spain –0.02 0.41 0.12 –0.01 0.15 0.06 0.85 

Notes: See Table A2. 
 
 

Table A 36: Germany—Asymmetric Tax Shocks, State Dependency, Tax Hikes 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.87*** –0.04 –0.40** 0.09 0.69 0.36 0.08 

Belgium –0.07 0.31** 0.15 –0.71** –0.08 –0.42* 0.09 

Finland –0.37 0.11 –0.12 –0.41 0.61 0.12 0.69 

France –1.94** 1.04* –0.44 –3.04*** 2.17 –1.28 0.55 

Greece –2.41*** 0.43 –0.83* –1.33 4.60*** 1.47 0.15 

Ireland –0.45** 0.15 –0.19 –0.37 0.99*** 0.19 0.45 

Italy –1.31** 1.60 0.13 –4.55 2.04** –0.84 0.72 

Luxembourg –0.05** 0.03*** –0.00 –0.05** 0.04*** –0.00 0.96 

Netherlands –0.97*** 0.09 –0.39*** –0.13 2.22*** 1.15*** 0.00 

Portugal –0.11 0.03 –0.03 –0.11 –0.02 –0.07 0.88 

Spain –2.25*** 0.23** –0.83* –0.28 2.65* 1.17 0.13 

Notes: See Table A2. 
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Table A 37: Germany—Asymmetric Tax Shocks, State Dependency, Tax Cuts 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.16** 0.33* 0.08 –0.16 0.18 –0.00 0.72 

Belgium –0.13 0.82*** 0.42*** –0.81*** –0.09 –0.43** 0.00 

Finland –0.37*** 0.52** 0.09 –0.82** 0.33*** –0.14 0.39 

France –1.64*** 2.22** 0.38 –0.59 1.28* 0.30 0.95 

Greece –0.32 0.60*** 0.08 –0.57 1.00 0.08 0.99 

Ireland –0.51* 0.17 –0.20 –1.03* 0.87*** 0.01 0.68 

Italy –0.88 3.75** 1.55 –8.81*** –0.10 –4.30** 0.06 

Luxembourg 0.03*** 0.10*** 0.06*** –0.10*** –0.03 –0.06** 0.01 

Netherlands –0.38 0.41 0.05 –0.89*** –0.03 –0.45 0.25 

Portugal –0.05 0.43*** 0.20*** –0.95*** 0.06 –0.39*** 0.00 

Spain –0.23 1.17*** 0.59** –2.41*** –0.18 –1.23*** 0.00 

Notes: See Table A2. 
 
 

Table A 38: United Kingdom—Asymmetric Tax Shocks, State Dependency, Tax Hikes 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.80 0.26 –0.48 –0.07 0.96 0.30 0.47 

Belgium –1.77*** 0.39 –0.46 –0.89 0.45 –0.15 0.62 

Finland –2.26*** –0.40** –1.41*** –2.08* 0.54 –0.29 0.11 

France –14.56*** –2.56 –9.71*** 0.79 11.18*** 5.49** 0.01 

Greece –1.49** 2.00* –0.16 –0.70*** 0.44 0.02 0.78 

Ireland –2.23*** –0.21 –1.23*** –1.44*** 0.59* –0.63*** 0.37 

Italy –8.20*** 8.85 0.71 –10.94** 6.04** –3.31 0.54 

Luxembourg –0.05 0.21*** 0.05 –0.34*** 0.07 –0.11** 0.14 

Netherlands –0.28 4.26** 1.21 –2.37** 0.58** –0.87 0.22 

Portugal –1.40 0.37 –0.28 –1.31*** –0.07* –0.78*** 0.47 

Spain –4.89 1.04 –2.30 –4.66*** 0.46** –2.37*** 0.97 

Notes: See Table A2. 
 
 

Table A 39: United Kingdom—Asymmetric Tax Shocks, State Dependency, Tax Cuts 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria 0.08* 0.36 0.18 –0.37 0.23* –0.07 0.59 

Belgium –0.28 0.21 –0.01 –0.54* 0.43* –0.04 0.93 

Finland –0.95*** 0.35*** –0.21 –1.21*** 0.53 –0.32 0.82 

France –1.46 4.03*** 1.90** –3.68*** 3.22 –1.38 0.10 

Greece –1.80*** –0.22 –1.11*** –1.27 2.14*** 0.25 0.13 

Ireland –0.69 1.16 0.20 –2.14* 0.75 –0.39 0.63 

Italy –3.97** 0.44 –0.91 1.08 12.48*** 4.10 0.16 

Luxembourg –0.08*** 0.01 –0.03 0.01 0.13*** 0.06** 0.07 

Netherlands –0.60 0.35 –0.15 –0.53 0.76 0.21 0.57 

Portugal 0.04*** 0.43** 0.16 –0.57** 0.02 –0.36*** 0.01 

Spain –1.41** 0.67 –0.30 –0.39 1.68 0.43 0.67 

Notes: See Table A2. 
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Control Variables in First Differences 
 

Table A 40: Aggregated Tax Shocks, Unconditional Case 
 USA Germany UK 

Country Min Max Avg Min Max Avg Min Max Avg 
          

Austria –0.04** –0.00 –0.02 –0.06 0.04 –0.02 –0.06 0.35*** 0.08 
Belgium –0.02 0.01 –0.01 –0.16 0.01 –0.07 0.01 0.40*** 0.20** 
Finland 0.00 0.02 0.01 –0.09 0.02 –0.04 0.05 0.21 0.12 
France –0.13 0.06 –0.04 –0.54 0.18 –0.25 –0.25 1.83** 0.76 
Greece 0.03** 0.08** 0.05** –0.15 0.04 –0.07 0.23*** 1.44** 0.99** 
Ireland –0.07 0.03* –0.02 –0.52** –0.11** –0.29* 0.13 1.07** 0.55* 
Italy –0.15** 0.01 –0.05 –0.59* 0.02 –0.33 –0.19 2.79*** 1.21* 

Luxembourg –0.00 –0.00** –0.00 –0.00 0.02 0.01 –0.00 0.07*** 0.04*** 
Netherlands –0.08 0.01 –0.04 –0.71** –0.15*** –0.44** 0.16 0.95** 0.64** 

Portugal –0.06*** –0.00 –0.03** –0.12** –0.00 –0.04 0.02 0.29* 0.14 
Spain –0.01 0.03 0.01 –0.86* –0.14*** –0.39 0.07 2.06** 1.07** 

Notes: See Table A1. 
 

Table A 41: USA—Aggregated Tax Shocks, State Dependency 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.08*** 0.00 –0.03** –0.01 0.03*** 0.02 0.02 

Belgium –0.09** –0.00 –0.05* –0.01 0.02 0.00 0.15 

Finland –0.01 0.07** 0.03** –0.03 0.01* –0.01 0.03 

France –0.45*** 0.00 –0.25*** –0.04 0.19*** 0.08 0.01 

Greece –0.00 0.11 0.04 –0.17 1.11 0.41 0.27 

Ireland –0.79 0.43 –0.14 –0.09** 0.04*** –0.04 0.81 

Italy –0.34 0.01 –0.14 –0.19** 0.02 –0.06 0.59 

Luxembourg –0.01 0.00 –0.00 –0.00* 0.00 –0.00 0.74 

Netherlands –0.17* 0.02 –0.08 –0.08** –0.01 –0.04 0.54 

Portugal –0.09*** –0.01*** –0.05*** –0.03 0.02 0.00 0.07 

Spain 0.03 0.24 0.14 –0.17* 0.00 –0.09 0.24 

Notes: See Table A2. 
 
 

Table A 42: Germany—Aggregated Tax Shocks, State Dependency 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.02 0.12 0.02 –0.26 0.06 –0.08 0.53 

Belgium –0.16 0.15 0.02 –0.11 0.08 –0.01 0.80 

Finland –0.10** 0.16 0.01 –0.09 0.11 –0.01 0.86 

France –0.79 0.02 –0.40 –0.07 0.63** 0.28 0.34 

Greece –0.09* 0.53*** 0.24* –1.56** –0.10 –0.73** 0.00 

Ireland –0.74*** –0.18* –0.38** –0.10 0.46** 0.16 0.01 

Italy –0.61 0.69 0.05 –1.32 –0.26 –0.90 0.31 

Luxembourg –0.00 0.08* 0.04 –0.04** –0.00 –0.01 0.05 

Netherlands –0.37 –0.09** –0.25 –0.77 –0.22 –0.46 0.61 

Portugal –0.09* 0.01 –0.02 –0.16*** 0.00 –0.05 0.59 

Spain –1.02 0.01 –0.35 –1.05** –0.22 –0.64* 0.38 

Notes: See Table A2. 
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Table A 43: UK—Aggregated Tax Shocks, State Dependency 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.06 0.29* 0.08 0.07 0.30 0.18 0.61 

Belgium –0.07 0.27** 0.07 0.14*** 0.49 0.29 0.38 

Finland –0.03 0.23 0.11 0.03 0.35 0.19 0.82 

France –0.34 1.64 0.49 0.42 4.95* 3.30** 0.11 

Greece –0.37 0.82 0.11 0.28*** 2.18*** 1.40*** 0.02 

Ireland 0.02 2.27** 1.34* 0.12 0.87 0.52 0.30 

Italy –0.22 2.83** 0.87 0.31 2.99 1.92 0.53 

Luxembourg 0.01 0.10** 0.06*** –0.02** 0.05 0.02 0.24 

Netherlands 0.13 0.72 0.49 0.37 1.75** 1.06 0.43 

Portugal 0.04*** 0.50*** 0.22*** –0.32 –0.05*** –0.20 0.04 

Spain 0.14* 1.49* 0.80 –1.65 –0.30 –1.21 0.09 

Notes: See Table A2. 
 
 

Table A 44: USA—Asymmetric Tax Shocks, State Dependency, Tax Hikes 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria 0.01 0.09 0.03 –0.00 0.17*** 0.09** 0.30 

Belgium –0.03 0.10* 0.04 –0.07 0.01 –0.03 0.16 

Finland –0.09 0.03 –0.02 0.01 0.20** 0.14* 0.01 

France –0.44 0.16 –0.17 0.01 0.82** 0.44 0.19 

Greece –0.20** 1.43*** 0.52** –6.20** 0.21* –3.54** 0.01 

Ireland –0.76 0.45 –0.15 –0.00 0.25 0.10 0.57 

Italy 0.03 0.63 0.28 –0.06 0.39 0.21 0.88 

Luxembourg –0.01 –0.00 –0.01 –0.03*** 0.00 –0.02** 0.43 

Netherlands –0.08 0.45** 0.21 –0.03 0.17 0.09 0.54 

Portugal 0.02*** 0.13** 0.09** 0.01 0.25*** 0.11** 0.67 

Spain –1.17** –0.12 –0.74** 0.13** 0.48 0.37* 0.00 

Notes: See Table A2. 
 
 

Table A 45: USA—Asymmetric Tax Shocks, State Dependency, Tax Cuts 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.10*** 0.01 –0.03** 0.01** 0.04*** 0.03* 0.00 

Belgium –0.15*** –0.01** –0.07** –0.02 0.01 –0.00 0.12 

Finland –0.01 0.07** 0.03** –0.01 0.07 0.04 0.73 

France –0.45* –0.02 –0.28* 0.09*** 0.35*** 0.23*** 0.00 

Greece –0.05 0.03*** –0.01 –0.30* 1.44 0.50 0.31 

Ireland –2.87* 0.11 –1.28 –0.10 0.05*** –0.01 0.21 

Italy –0.74 0.30*** –0.21 –0.13 0.10 0.00 0.45 

Luxembourg –0.01** 0.00 –0.00 –0.00 0.00 –0.00 0.90 

Netherlands –0.05 0.43* 0.17 –0.10** –0.01 –0.06 0.24 

Portugal –0.14*** –0.01*** –0.07*** 0.01 0.04*** 0.02** 0.00 

Spain –0.30 –0.01 –0.17 –0.14 0.03 –0.04 0.41 

Notes: See Table A2. 
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Table A 46: Germany—Asymmetric Tax Shocks, State Dependency, Tax Hikes 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.01 0.22*** 0.11 –0.64 –0.17 –0.30 0.22 

Belgium –0.03 0.09 0.04 –0.57 –0.15 –0.30 0.34 

Finland –0.39** 0.03 –0.17* 0.07 0.55** 0.31* 0.01 

France –1.41* 0.28 –0.43 –2.87 0.63 –0.98 0.70 

Greece –1.21*** 0.01 –0.57*** –0.06 1.46 0.64 0.01 

Ireland 0.13 0.58** 0.33* 0.05 1.41** 0.72 0.57 

Italy –1.84 0.03 –0.71 0.05 1.99* 1.41 0.14 

Luxembourg –0.05 0.06*** –0.00 –0.03** 0.04*** –0.01 0.64 

Netherlands 0.11* 0.64*** 0.37** –0.43 0.64 0.11 0.72 

Portugal –0.17 0.03 –0.07 –0.48*** –0.06 –0.32** 0.06 

Spain 0.19** 0.74 0.50 0.22 2.29 1.70 0.29 

Notes: See Table A2. 
 
 

Table A 47: Germany—Asymmetric Tax Shocks, State Dependency, Tax Cuts 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.00 0.40** 0.24** –0.67** –0.04 –0.27 0.00 

Belgium –0.15 0.44*** 0.21** –0.26*** –0.02 –0.14 0.02 

Finland –0.36 –0.03 –0.14 –0.02 0.29*** 0.20 0.22 

France –1.35 –0.20 –0.76 –2.79 0.40 –1.13 0.83 

Greece –0.15* 0.85*** 0.18 –2.14 –0.10 –0.92 0.30 

Ireland –1.70 –0.20 –0.58 –0.41 0.53* 0.09 0.42 

Italy –1.96*** 0.21 –0.51 –1.20 –0.32 –0.74 0.84 

Luxembourg 0.02*** 0.12*** 0.08*** –0.10** 0.00 –0.04 0.00 

Netherlands –0.44 0.26 –0.06 –1.95 –0.59** –1.28 0.23 

Portugal –0.24*** –0.00 –0.08** –0.25*** 0.01 –0.11* 0.69 

Spain –0.82 0.59* 0.16 –1.08 0.01 –0.52 0.21 

Notes: See Table A2. 
 
 

Table A 48: United Kingdom—Asymmetric Tax Shocks, State Dependency, Tax Hikes 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria –0.33 0.21 –0.08 0.10 4.94*** 2.94*** 0.00 

Belgium –0.28 0.40** 0.12 –2.26*** 0.36 –1.09** 0.01 

Finland –0.51** 0.07 –0.24 –3.91*** –0.22 –2.33*** 0.01 

France –6.11** 0.86 –2.33* –3.00 2.79* 0.33 0.69 

Greece –6.64*** –0.52*** –3.17*** –0.78** 1.08 –0.05 0.00 

Ireland –1.83* –0.06 –0.99 –1.83** 0.22 –0.81 0.86 

Italy –6.15*** 0.43 –2.11** –14.73** –0.37 –7.54* 0.21 

Luxembourg –0.17*** 0.02 –0.09*** –0.03 0.37* 0.23 0.02 

Netherlands –2.25*** –0.23 –1.14** –2.08** 0.65 –0.43 0.31 

Portugal –1.76*** 0.04 –0.64** –0.65*** 0.06 –0.34*** 0.28 

Spain –5.55*** –0.46* –3.66*** 0.38 14.36** 7.99** 0.00 

Notes: See Table A2. 
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Table A 49: United Kingdom—Asymmetric Tax Shocks, State Dependency, Tax Cuts 
 Non–Recession Recession Difference 

Country Min Max Avg Min Max Avg p–val 

        

Austria 0.01 0.34* 0.14 0.07 0.80*** 0.45** 0.09 

Belgium –0.08 0.34 0.09 0.04 0.41 0.26 0.60 

Finland –0.23 0.20 0.03 0.00 0.31 0.17 0.73 

France –0.77 0.00 –0.40 0.83* 6.37* 4.39** 0.04 

Greece –1.66** 0.43 –0.88* 0.12 3.65 1.82 0.03 

Ireland –0.57 6.02* 3.89* –0.02 1.53* 0.44 0.05 

Italy –0.93 2.02 0.27 –0.00 2.06 1.20 0.62 

Luxembourg 0.02*** 0.11** 0.06*** –0.03** 0.11** 0.06** 0.90 

Netherlands –0.02 0.86*** 0.40 0.48 1.89** 1.31** 0.18 

Portugal 0.04*** 0.34** 0.16** –1.28*** –0.06* –0.76*** 0.00 

Spain –0.04 0.62 0.25 –1.68 –0.08 –1.02 0.43 

Notes: See Table A2. 
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Appendix: Legislative Tax Announcements and GDP 
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Transmission Channels 
 
  Figure 3: Transmission of Aggregated Exogenous Drafting Tax Cuts, Unconditional Case 

USA Germany UK 

Note: The shaded area represents 90% confidence bands.

Figure A1: Transmission of Exogenous Drafting Tax Cuts, Unconditional Case 
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  Figure 4: Transmission of Aggregated Exogenous Drafting Tax Cuts, State-Dependency 
USA Germany UK 

Notes: The shaded area represents 90% confidence bands.  
The lighter (darker) shaded area indicates recession (non-recession) periods. 

Figure A2: Transmission of Exogenous Drafting Tax Cuts, State-Dependent Case 
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Robustness: Four Lags of Drafting Tax Shocks 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
Robustness: Eight Lags of Implemented Tax Changes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

Figure A3: Exogenous Drafting Tax Cuts, Unconditional Case, 4 Lags of Shock 

Notes: The shaded area represents 90% confidence bands.

Figure A4: Exogenous Drafting Tax Cuts, State-Dependent Case, 4 Lags of Shock 

Notes: The shaded area represents 90% confidence bands.  
The lighter (darker) shaded area indicates recession (non-recession) periods. 

Figure A5: Exogenous Drafting Tax Cuts, Unconditional Case, 8 Lags of Implemented Tax Changes 

Note: The shaded area represents 90% confidence bands.

Figure A6: Exogenous Drafting Tax Cuts, State-Dependent , 8 Lags of Implemented Tax Changes 

Notes: The shaded area represents 90% confidence bands.  
The lighter (darker) shaded area indicates recession (non-recession) periods. 
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Robustness: Controls in First Difference 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
Robustness: A&G (2012) Smooth-Transition Parameter 
 
 
 
 
 
 
 
 
 

 

Figure A7: Exogenous Drafting Tax Cuts, Unconditional Case, First Differences 

Note: The shaded area represents 90% confidence bands.

Figure A8: Exogenous Drafting Tax Cuts, State-Dependent Case, First Differences 

Notes: The shaded area represents 90% confidence bands.  
The lighter (darker) shaded area indicates recession (non-recession) periods. 

Figure A9: Exogenous Drafting Tax Cuts, State-Dependent Case 

Note: The shaded area represents 90% confidence bands.
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