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Arnd Kölling   Family-managed Firms and Labor Demand Size Matters—but Only the
  Small Ones Are Different

CESIFO-65(1)Cover.indd   1CESIFO-65(1)Cover.indd   1 21-02-2019   12:44:1621-02-2019   12:44:16

D
ow

nloaded from
 https://academ

ic.oup.com
/cesifo/issue/65/1 by guest on 01 August 2019



CESifo
Economic Studies
With the increasing specialisation in the profession, there is an urgent need for building bridges between different areas in

economics. The economic research papers published in academic journals are becoming increasingly less accessible to those

not working in the same field. CESifo Economic Studies bridges the gap between specialised research in economics and the

interest of non-specialists. The journal combines theory and empirical research with a strong emphasis on policy issues.

CESifo Economic Studies publishes contributed papers by top-level academic economists which are written in a style accessible

to all economists regardless of their specialisation. The primary focus of the journal is on policy problems, but it also publishes

high-quality, non-technical articles which are of general interest to economists.

The editors and associate editors of CESifo Economic Studies who will be responsible for the refereeing process are

members of the CESifo Network. The editors are:

Panu Poutvaara, LMU University of Munich

Matz Dahlberg, University of Uppsala

Christos Kotsogiannis, University of Exeter

Xavier Mateos-Planas, Queen Mary, University of London

Abstracted and Indexed in Social Sciences Citation Index, Social Scisearch, Current Contents/Social and Behavioural

Sciences, EconLit, Journal of Economic Literature, Scopus and Geobase.

SUBSCRIPTIONS
A subscription to CESifo Economic Studies comprises 4 issues. Prices include postage by surface mail, or for subscribers in

the USA and Canada by airfreight, or in India, Japan, Australia and New Zealand, by Air Speeded Post. Airmail rates are

available on request.

Annual Subscription Rate (Volume 65, 4 issues, 2019)

Institutional
Print edition and site-wide online access: £329E487/US$627

Print edition only: £303/E449/US$578

Site-wide online access only: £254/E376/US$485

Personal
Print edition and individual online access: £70/E103/US$133

Please note: US$ rate applies to US & Canada, Euros applies to Europe, UK£ applies to UK and Rest of World

There are other subscription rates available, for a complete listing please visit http://academic.oup.com/cesifo/subscriptions.

Full prepayment, in the correct currency, is required for all orders. Orders are regarded as firm and payments are not

refundable. Subscriptions are accepted and entered on a complete volume basis. Claims cannot be considered more than

FOUR months after publication or date of order, whichever is later. All subscriptions in Canada are subject to GST.

Subscriptions in the EU may be subject to European VAT. If registered, please supply details to avoid unnecessary

charges. For subscriptions that include online versions, a proportion of the subscription price may be subject to UK

VAT. Personal rate subscriptions are only available if payment is made by personal cheque or credit card and delivery is to

a private address. For further details, see inside back cover.

The current year and two previous years’ issues are available from Oxford Journals. Previous volumes can be obtained from

the Periodicals Service Company at http://www.periodicals.com/oxford.html or Periodicals Service Company, 11 Main

Street, Germantown, NY 12526, USA. E-mail: psc@periodicals.com. Tel: (518) 537-4700. Fax: (518) 537-5899.

CESifo Economic Studies (ISSN 1610-241X) is published four times per year in March, June, September and December

by Oxford University Press, Oxford, UK and distributed in the USA by Central Mailing Services c/o UKP Worldwide,

1637 Stelton Road B2, Piscataway, NJ 08854.

The US annual print subscription price is $601.00. Airfreight and mailing in the USA by agent named Central Mailing

Services c/o UKP Worldwide, 1637 Stelton Road B1-2, Piscataway, NJ 08854. Periodicals postage paid at Piscataway,

NJ and additional mailing offices.

US Postmaster: send address changes to Central Mailing Services c/o UKP Worldwide, 1637 Stelton Road B1-2,

Piscataway, NJ 08854.

� Ifo Institute 2019

All rights reserved; no part of this publication may be reproduced, stored in a retrieval system, or transmitted in any

form or by any means, electronic, mechanical, photocopying, recording, or otherwise without prior written permission

of the Publishers, or a licence permitting restricted copying issued in the UK by the Copyright Licensing Agency Ltd,

90 Tottenham Court Road, London W1P 9HE, or in the USA by the Copyright Clearance Center, 222 Rosewood

Drive, Danvers, MA 01923.

Oxford Journals Environmental and Ethical Policies

Oxford Journals is committed to working with the global community to bring the highest quality research to the widest

possible audience. Oxford Journals will protect the environment by implementing environmentally friendly policies and

practices wherever possible. Please see https://academic.oup.com/journals/pages/about_us/ethical_policies for further

information on Oxford Journals’ environmental and ethical policies.

CESifo
Economic Studies
SUBSCRIPTIONS continued

For further information, please contact: Journals Customer Service Department, Oxford University Press, Great

Clarendon Street, Oxford OX2 6DP, UK. Email: jnls.cust.serv@oup.com. Tel (and answerphone outside normal

working hours): þ44 (0)1865 353907. Fax: þ 44 (0)1865 353485. In the US, please contact: Journals Customer

Service Department, Oxford University Press, 2001 Evans Road, Cary, NC 27513, USA. Email: jnlorders@oup.com.

Tel (and answerphone outside normal working hours): 800 852 7323 (toll-free in USA/Canada). Fax: 919 677 1714.

In Japan, please contact: Journals Customer Service, Oxford University Press, 4-5-10-8F Shiba, Minato-ku, Tokyo

108-8386, Japan. Tel. þ81 3 5444 5858. Fax. þ81 3 3454 2929. E-mail: custserv.jp@oup.com.

Methods of payment. (i) Cheque (payable to Oxford University Press, to Oxford University Press, Cashiers Office,

Great Clarendon Street, Oxford OX2 6DP, UK) in GB£ Sterling (drawn on a UK bank), US$ Dollars (drawn on

a US bank), or EUE Euros. (ii) Bank transfer to Barclays Bank Plc, Oxford Group Office, Oxford (bank sort code

20-65-18) (UK), overseas only Swift code BARC GB 22 (GB£ Sterling to account no. 70299332, IBAN

GB89BARC20651870299332; US$ Dollars to account no. 66014600, IBAN GB27BARC20651866014600; EUE

Euros to account no. 78923655, IBAN GB16BARC20651878923655). (iii) Credit card (Mastercard, Visa, Switch or

American Express).

PERMISSIONS
For information on how to request permissions to reproduce articles/information from this journal, please visit https://

academic.oup.com/journals/pages/access_purchase/rights_and_permissions.

ADVERTISING
Inquiries about advertising should be sent to CESifo Economic Studies, Oxford Journals Advertising, Journals Division,

Oxford University Press, Great Clarendon Street, Oxford OX2 6DP, UK. Email: jnlsadvertising@oup.com. Tel: þ44

(0)1865 353329, (0)1865 354637 or (0)1865 354767. Fax: þ44 (0)1865 353774.

DISCLAIMER
Statements of fact and opinion in the articles in CESifo Economic Studies are those of the respective authors and

contributors and not of CESifo Economic Studies or Oxford University Press. Neither Oxford University Press nor

CESifo Economic Studies make any representation, express or implied, in respect of the accuracy of the material in this

journal and cannot accept any legal responsibility or liability for any errors or omissions that may be made. The reader

should make his/her own evaluation as to the appropriateness or otherwise of any experimental technique described.

INSTRUCTIONS TO AUTHORS
CESifo Economic Studies is an economics journal circulated to a wide audience including governments, businesses, and

policy-makers as well as academics and students. Authors should make every possible effort to avoid technicalities in the

form of either terminology which will be unfamiliar to a general readership or mathematical presentations. Where

specialist terminology is used, it should be defined clearly and examples of its application given. The use of mathematics

should be avoided. Authors who do employ mathematics in their articles should ensure that it is a necessary component

of their presentation which clarifies an unfamiliar concept. If mathematics is used, authors should restrict it to an

appendix as much as possible.

Format. On the first manuscript page provide the title, names of all authors, affiliations, any footnotes to the title,

address to which proofs are to be sent, a short running title, and both fax number and e-mail address of the author to be

contacted.

Abstracts. Authors are asked to provide a short abstract in English, which should not exceed 100 words. Please supply

up to five keywords, and the Journal of Economic Literature index number.

Submitting your paper. Once you have prepared your manuscript according to the instructions above please visit the

online submission web site: http://mc.manuscriptcentral.com/cesifo

Refereeing. All articles submitted to the journal will be refereed.

For detailed Instructions to Authors, please visit the journal’s website: http://academic.oup.com/cesifo

Typeset by Cenveo publisher services, Bangalore, India

Printed by Bell and Bain Ltd, Glasgow, UKMIX
Paper from

responsible sources

FSC® C007785

®

CESIFO-65(1)Cover.indd   2CESIFO-65(1)Cover.indd   2 21-02-2019   12:44:1621-02-2019   12:44:16

D
ow

nloaded from
 https://academ

ic.oup.com
/cesifo/issue/65/1 by guest on 01 August 2019



CESifo
Economic Studies
Volume 65 Number 1 March 2019

http://academic.oup.com/cesifo

Contents

Stefan Homburg Speculative Eurozone Attacks and
Departure Strategies 1

Nina Schönfelder Impact of Euro-area Membership
on Structural Reforms in Product
Market and Business Regulation 16

João Tovar Jalles How Do Macroeconomic
Fundamentals Affect Sovereign
Bond Yields? New Evidence from
European Forecasts 44

Yangyang Ji Are Supply-side Reforms
Contractionary at the Zero
Lower Bound? 68

Ana Cinta G. Cabral,
Christos Kotsogiannis

and Gareth Myles

Self-Employment Income Gap
in Great Britain: How Much
and Who? 84

Arnd Kölling Family-managed Firms and Labor
Demand Size Matters—but Only
the Small Ones Are Different 108

D
ow

nloaded from
 https://academ

ic.oup.com
/cesifo/issue/65/1 by guest on 01 August 2019



D
ow

nloaded from
 https://academ

ic.oup.com
/cesifo/issue/65/1 by guest on 01 August 2019



Speculative Eurozone Attacks and

Departure Strategies

Stefan Homburg *

*School of Economics and Management, Leibniz University of Hannover, Hannover, Germany.

E-mail: homburg@fiwi.uni-hannover.de

Abstract

This article shows that the eurozone payment system does not effectively protect
member states from speculative attacks. Suspicion of a departure from the common
currency induces a terminal outflow of central bank money in weaker member
states. TARGET2 cannot inhibit this drain but only protects central bank assets.
Evidence presented here suggests that a run on Italy is already on the way. The art-
icle also considers departure strategies of strong and weak member states and the
distributive effects of an orderly eurozone dissolution. (JEL codes: E52, E58,
and F45)

Key words: currency speculation, TARGET2, eurozone, Italexit, Dexit, trilemma

1. Introduction

Is the eurozone safe from speculative attacks? Which form would such attacks take? And if

a single member state were to leave the common currency, either voluntarily or after an as-

sault, what would its departure strategies look like, and what are the probable distributive

consequences? These interrelated questions are motivated by European experience with

fixed exchange rate regimes and, notably, by the increasing economic and political tensions

that commenced after the financial crisis of 2007/2008 and continue until today.

European monetary cooperation started in May 1972 with the Exchange Rate

Arrangement, the famous ‘snake in the tunnel’. After the effective termination of the

Bretton Woods system in 1971, the snake prescribed narrow bands of 62.25% for major

European currencies. The arrangement was characterized by frequent exchange rate

realignments as well as by exits and re-entries. For instance, the UK left in June 1972, Italy

left in 1973, and France left in 1974, rejoined in 1975, and left again in 1976.

In March 1979, the European Community (EC) replaced the snake with the European

Monetary System, the core elements of which were a narrow exchange rate band of

62.25%, a broad band for the Italian lira of 66%, and an exchange rate mechanism

(ERM) that provided for extended credit facilities between central banks. Notwithstanding

several exchange rate realignments, the ERM worked fairly well until approximately 1990,

VC The Author(s) 2019. Published by Oxford University Press on behalf of Ifo Institute, Munich.

All rights reserved. For permissions, please email: journals.permissions@oup.com
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when EC member states gradually removed capital controls; see Higgins (1993). On 16

September 1992, ‘Black Wednesday’, Italy and the UK, plagued by high inflation and dou-

ble deficits, were compelled to leave the ERM. Investors such as George Soros, who had

built up short positions in British pounds and Italian liras, made huge profits.

Previously, the UK and Italy had heavily intervened in the foreign exchange markets to

stabilize their currencies against the Deutschmark and avoid a departure. As they ran out of

reserves, the Bank of England and Banca d’Italia received Deutschmark loans from the

German Bundesbank. Under the ERM, the Bundesbank was obliged to grant support, but

(as it pointed out in the famous Emminger letter) only to the extent that this did not inter-

fere with its monetary policy objectives. When the Bundesbank feared losing control of the

monetary base, it removed assistance to its fellow central banks, and the latter were forced

to surrender. All things considered, the ERM broke because the Bank of England and

Banca d’Italia were not prepared to raise interest rates to any desired level, while the

Bundesbank was not prepared to lose control of its monetary base.

Immediately after these failures, the European Union (EU) started a 3rd and hitherto

final venture to discard exchange rate flexibility. Specifically, the EU established the

European Monetary Institute (EMI), the predecessor of the European Central Bank (ECB),

and decided to form a unified currency area rather than just pegging individual currencies.

Already in 1995, an EMI working group presented a draft of the monetary union’s core

element, the Trans-European Automated Real-Time Gross Settlement Express Transfer

System (TARGET), which has since been replaced by TARGET2. With ‘Black Wednesday’

as a recent reminder, the principle objective of TARGET was ‘to serve the needs of the sin-

gle monetary policy’. Improving the payment system was only noted as a secondary aim;

see EMI (1995, p. 1). To avoid speculative attacks, the system provides unlimited overdraft

between national central banks (NCBs). Tornell (2018, p. 11) speaks aptly of a ‘seamless

currency union’.

Due to the thorough debate on TARGET2 initiated by Sinn and Wollmershäuser

(2012), the design of this system is well known, so that a very brief recollection may suffice

here.1 TARGET2 essentially interconnects the payment systems of the eurozone countries.

Italian bank A can transfer central bank money to German bank B, provided it has suffi-

cient reserves available in its account with Banca d’Italia. The latter debits bank A’s ac-

count and sends a payment message to the Bundesbank, which credits bank B’s account. In

this way, the liabilities of Banca d’Italia toward bank A are reduced, while the

Bundesbank’s liabilities toward bank B are increased. To restore the original net asset posi-

tions, Banca d’Italia incurs a TARGET2 liability toward the ECB, and the Bundesbank

obtains a TARGET2 claim against the ECB. This netting occurs at the end of each

trading day.

Until the outbreak of the financial crisis in 2007, TARGET2 balances were unobtrusive;

but thereafter they climbed to ever higher levels.2 At the time this article was written,

Banca d’Italia’s TARGET2 liability approached 500 billion euros, whereas the

Bundesbank’s TARGET2 claim came near 1000 billion euros. Would these horrific

amounts be settled in the event of a eurozone collapse? The Lisbon Treaty, the ECB’s stat-

ute and innumerable further regulations are silent about this matter. Therefore, many econ-

omists from TARGET2 claim countries consider the balances hazardous, while economists

1 Cecchetti et al. (2012) and Homburg (2011) provide expositions of the early TARGET2 debate.

2 Potrafke and Reischmann (2014) analyze the explosion of TARGET2 balances empirically.

2 CESifo Economic Studies, 2019, Vol. 65, No. 1
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from TARGET2 liability countries, most notably Paolo Savona from Italy, play around

with profitable departure strategies.3 The underlying fears of a eurozone meltdown are

reinforced by increasing political tensions. Meanwhile, Eurosceptic parties have been estab-

lished in practically all member countries. Northern factions such as the ‘True Finns’ or

‘Alternative for Germany’ consider the eurozone as a scheme that transfers wealth from the

core to the periphery; southern camps see their countries trapped in a kind of Dutch

disease.

The article is organized as follows: Section 2 examines, and challenges, the view that the

TARGET2 mechanism precludes intra-eurozone attacks. Proceeding from standard inter-

national macro theory, the section demonstrates that ‘Black Wednesday’ can still occur

within the eurozone because unlimited overdraft between NCBs does not yield airtight pro-

tection. This conclusion runs counter to most of the TARGET2 literature.4 Section 3 sup-

ports the preceding theory with evidence indicating that a run on Italy is already on the

way. Section 4 considers departure strategies of weak and strong member countries, taking

Italy and Germany as examples. According to the section’s main finding, leaving the euro-

zone yields a 1st-mover advantage, which is a characteristic feature of this currency union

and does not exist in the case of departures from fixed exchange rate regimes. Section 5

concludes the article.

Before starting, the motive to write the present article should be disclosed. Before 1990,

virtually no economic research on German reunification was conducted because, first, such

an event seemed far-fetched and, second, questioning the mere existence of the iron curtain

appeared politically incorrect. Lacking economic advice, policy makers had to experiment

when the wall was torn down, and in retrospect many decisions were decidedly suboptimal.

Such a research vacuum should be avoided as a matter of principle. With this in mind, the

article offers a modest piece of research on eurozone collapse and departure.

2. TARGET2 Cannot Inhibit Speculative Attacks

In an early contribution, Peter Garber asked whether the eurozone’s payment system would

be suitable to shield it from speculative attacks. His main conclusion was as follows:

TARGET and its surrounding accounting procedures are the means by which the National

Central Banks (NCBs) will provide credit to each other when there are cross-border payments

imbalances in the euro. It may be that the sovereign governments are always willing to permit

their NCBs to provide unlimited credit to each other, consistent with the obligations of the

Maastricht treaty. Then, there is no possibility that a collapse of the system will occur.

Alternatively, they may be unwilling to provide continued credit—especially if they are already

contemplating withdrawal—and this will set the parameters for the dynamics of collapse.5

By now, it has become clear that member states are indeed willing to permit their NCBs

to provide unlimited overdraft to each other, even though other obligations under the

Maastricht treaty were consistently and heavily violated. In view of this fact, Garber’s ana-

lysis implies that successful attacks on the eurozone are impossible. The following line of

reasoning challenges this claim and shows that unrestricted TARGET2 balances do not

3 Gros (2018) reviews Savona’s plan ‘Piano B’.

4 An exception is Steiner et al. (2017) who focus on the 2011 to 2012 period.

5 See Garber (1999, p. 197) and Kenen (2000) for a similar argument.
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suffice to protect weak eurozone members from speculation. To present the argument in fa-

miliar terms, the exposition starts with a hypothetical NCB balance sheet under a gold-

exchange standard. In a balance of payments equilibrium, a country’s current account bal-

ance (exports minus imports) and its capital account balance (capital imports minus capital

exports) sum to zero, and the NCB’s gold and foreign exchange reserves remain constant.

Figure 1 represents a balance of payments disequilibrium, which can occur due to a cur-

rent account deficit, a capital account deficit, or both. The NCB loses gold and forex

reserves. As long as it adheres to the rules of the gold standard, it has to reduce central

bank money (domestic banknotes, coins, and bank reserves) at the same pace because cen-

tral bank money is fully backed by gold and forex. An NCB aiming for external stability

will raise interest rates in such a situation. This measure attracts foreign capital and

depresses domestic absorption, thus restoring a balance of payments equilibrium. However,

if the NCB aims at internal stability and leaves interest rates unchanged or does not raise

them enough, speculators can make a safe bet because reserves are finite; a drain of gold

and forex cannot last forever, so the country must eventually go off the gold standard and

devalue.6 By shortening domestic currency and investing the funds abroad, investors make

a profit after their debt becomes devalued.

Like the gold standard, Europe’s currency union is also a fixed exchange rate regime.

However, its treatment of balance of payments disequilibria differs from the gold standard

in an important respect because the TARGET2 system protects NCB assets: If a member

state becomes confronted with a current account deficit or capital flight, the resulting drain

of central bank money does not induce a corresponding reduction in NCB assets but is fully

offset by a TARGET2 liability.

Figure 2 shows Banca d’Italia’s balance sheet in a simplified form that abstracts from

gold, forex, equity, etc. The dominant items on the asset side are loans to domestic com-

mercial banks and securities such as government bonds. In this fiat money system, NCBs

create central bank money simply by granting loans or acquiring securities in the open mar-

ket. The central bank money thus produced is also used for settling international payments

within the eurozone. Sending central bank money abroad via a payment message does not

oblige the NCB to sell parts of its assets but is automatically accounted for by an increase in

Figure 1. NCB balance sheet.

6 Such a restriction did not hold for the USA during the Bretton Woods System, as long as the other

countries were content with receiving dollars. The system broke down after some countries, most

notably France, started insisting on gold payments.

4 CESifo Economic Studies, 2019, Vol. 65, No. 1
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its TARGET2 liability. As legal regulations do not limit such liabilities, the system appears

as a gold standard with unbounded gold reserves, which would be safe from speculation.

This seems to be the gist of Garber’s widely accepted contention.

We do not concur with this view. Under any monetary arrangement, a country falls into

trouble if its banks run out of central bank money. Banks need reserves to fulfill minimum

reserve requirements, to satisfy their customers’ demand for notes and coins, and to make

payments to one another. Under the gold standard, central bank assets and central bank

money move concurrently, because they are connected through the balance sheet identity.

Therefore, central bank money drops to zero only when gold and forex reserves become

depleted. In the European currency union, however, a country’s total amount of central

bank money may vanish even when central bank assets are still plentiful. This occurs when

TARGET2 liabilities completely crowd out central bank money.

Such a hypothetical deadlock is shown in Figure 3. The gradual accumulation of

TARGET2 liabilities has diminished Italy’s central bank money to zero. Italian banks can

neither execute payments on behalf of their customers nor refill their ATMs. Of course, the

figure abstracts from notes and coins that have been issued in the past as well as from min-

imum reserves. Neither qualification detracts from the basic message, but reinforces it. In

practice, the deadlock will already be reached at a point where the amount of central bank

money is still strictly positive.

Postponing the discussion of countermeasures, the previous finding may be summarized

in the form of a proposition: With a given amount of NCB assets—which are protected by

the TARGET2 system and limited by decisions of the ECB Governing Council—a eurozone

member country can become illiquid after a terminal outflow of central bank money. If

Figure 2. Banca d’Italia balance sheet.

Figure 3. Banca d’Italia balance sheet.
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such an event seems likely, TARGET2 speeds up rather than deters speculation because it

facilitates transfers of huge money amounts within seconds.

The proposition sheds an interesting light on the rebalancing dispute. ‘Rebalancing’

means settling balances periodically such that NCBs with TARGET2 liabilities transfer

parts of their assets to NCBs with TARGET2 claims. This procedure synchronizes central

bank assets with central bank money, just as under the gold standard. TARGET2 balances

would largely disappear. Rebalancing is actually employed in the USA, where so-called

Interdistrict Settlement Accounts that resemble TARGET2 accounts are settled each year

on 1 April via a redistribution of shares in a joint portfolio that is managed by the Federal

Reserve Bank of New York; see Wolman (2013).

Sinn’s (2014, p. 245 ff.) plan to augment TARGET2 with a US style rebalancing mech-

anism has been fiercely opposed by ECB representatives. According to Bindseil and König

(2012), ‘such a proposal is tantamount to abandon the monetary union’. In a press confer-

ence, Draghi (2018) went even further and remarked on TARGET2 that ‘people who want

to cap it, collateralize, limit—the truth is that they don’t like the euro’. Both quotes reiterate

Garber’s contention that only a scheme of unlimited inter-NCB overdraft can effectively

protect the eurozone. These views are fallacious because the eurozone’s susceptibility to

attacks has nothing to do with the asset side of NCB balance sheets; the real danger comes

from the liability side.

To substantiate this claim, Figure 4 starts with a look at the Bundesbank’s stylized bal-

ance sheet. For the Bundesbank, rebalancing entails an asset swap that substitutes loans

and securities for TARGET2 claims, without any effect on central bank money. The same

holds true analogously for Banca d’Italia (Figure 2), which relinquishes some of its assets

and discards its TARGET2 liabilities. Again, rebalancing has no impact on central bank

money.

Finally, in a deadlock such as that depicted in Figure 3, Italy is finished anyway: With

rebalancing, Banca d’Italia has neither assets nor liabilities; without rebalancing, its central

bank money is completely crowded out by the TARGET2 liability. Italy’s bank system is il-

liquid in both cases. The forgoing quotes indicate that the ECB is not aware of this add-

itional Achilles’ heel of the eurozone, which is located on the liability side of NCB balance

sheets, not on the asset side.

It seems useful to point out that speculative eurozone attacks resemble classic attacks on

pegged exchange rate regimes as studied by Krugman (1979). In both cases, speculators

face a ‘one-way option’: they profit from devalued debt if the attack proves successful, and

Figure 4. Bundesbank balance sheet.
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do not lose money, apart from transaction costs, if the attack fails. Under a pegged ex-

change rate regime, speculators target central bank reserves; in the eurozone, they target

central bank liabilities.

Having established this theoretical point, the following section will examine concrete

defense strategies. For the moment it suffices to note that a currency union composed of dis-

tinct NCBs, which may possibly depart at some point, differs markedly from a monetary

system with a single central bank; it is more akin to a pegged exchange rate regime.

3. A Silent Run on Italy

The preceding section has shown that weak eurozone members are liable to lose their cen-

tral bank money. TARGET2 balances cannot inhibit such a drain. According to the evi-

dence presented in this section, monetary drying up is not a mere theoretical possibility but

is what actually occurred in recent years.

Central bank money comprises bank reserves (booked in the current account and the de-

posit facility), banknotes, and coins. In what follows, coins are disregarded because they

make up a trifling amount of central bank money (<1%) and need special treatment.

Banknotes are considered first. The Eurosystem, which consists of the ECB and the NCBs

of eurozone member countries, is the sole issuer of banknotes. It discloses them as liability

item ‘banknotes in circulation’, a designation that is misleading on three counts:

• Many banknotes do not circulate at all but serve as a store of value. Measured by

value, over a quarter of euro banknotes come in denominations of 200 and 500. These

are not ordinarily accepted in daily transactions. In September 2008, when Lehman

Brothers went bankrupt, the demand for banknotes of higher denominations spiked

because customers became concerned about bank solvency.7

• Banknotes do not necessarily stay in the country whose NCB has issued them. A bank-

note issued by the Banque de France, for instance, may circulate in Finland or Greece,

or it may sit under a mattress in Russia or Chad. All major currency issuers such as the

Federal Reserve System, the Bank of England, or the Eurosystem know they cannot de-

termine the geographical positions of their banknotes.

• The 3rd point is subtler. According to Eurosystem regulations, 8% of banknotes are

allocated to the ECB. The remaining 92% are allocated to the NCBs according to their

ECB capital share (which is determined according to population and gross domestic

product). This fictitious allocation affects the distribution of seigniorage among euro-

zone member countries.

As a result, the liability item ‘banknotes in circulation’ in NCB balance sheets should be

read as ‘fictitious banknote issue’. It is possible, however, to infer actual banknote issues

from NCB reports by adding the item ‘net liabilities relating to the allocation of euro bank-

notes within the Eurosystem’ or by subtracting ‘net claims relating to the allocation of euro

banknotes within the Eurosystem’, respectively. If the 1st item is positive, the country under

consideration has issued banknotes in excess of its ECB capital share, and vice versa.

Until 2011, Italy’s NCB issued banknotes in excess of its ECB capital share, as shown in

Figure 5. The graph demonstrates that Italy’s banknote share fell sharply in 2012 when the

7 According to ECB (2011), only one-third of euro banknotes is used for transaction purposes.
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financial crisis turned into a sovereign debt crisis and Italy’s solvency became questionable.

Since then, Italy’s share in eurozone banknote issues has fallen steadily to ever lower levels.

How can this observation be accounted for?

One possible explanation runs as follows: The 1st series of euro banknotes, brought

into circulation after 2000, came with country labels. Serial numbers started with letters

that indicated the issuing NCB. Notes from Banca d’Italia were marked by an ‘S’, notes

from the Bundesbank by an ‘X’, and so forth. When concerns about a eurozone collapse

emerged, owners of S-euros feared that their banknotes could become converted to

Italian New Liras. With a prevailing 1:1 exchange rate between S-euros and X-euros, it

was profitable for citizens (and criminals) to exchange S-euros for X-euros—an applica-

tion of Gresham’s Law. Therefore, the number of Italian banknotes as a fraction of total

eurozone banknote issues declined, and the respective fraction of German banknotes

increased.

In 2013, the Eurosystem released the 2nd series of euro banknotes, thereby changing the

meaning of the 1st letter in the serial number. The letter no longer reveals which NCB had

issued the note but rather the printing plant where it was physically produced. In the 2nd

series, ‘S’ stands for Banca d’Italia’s own printing press, whereas the letters ‘R’, ‘W’, and

‘X’ represent factories in Berlin, Leipzig, and Munich, respectively. This change in defin-

ition has not impressed banknote owners much. Clearly, banknote use depends on various

country specific determinants such as payment habits or tourism. However, the abrupt

plunge in Italy’s banknote issues after 2011 can hardly be explained by such factors.

Alternatively, one could think of attributing the sharp drop in Italy’s banknote issue to

the Monti legislation that introduced a limit (with exceptions) of 1000 euros on cash pay-

ments. However, the lasting currency drain is inconsistent with the fact that Renzi lifted the

cash limit to 3000 euros in 2016. Moreover, Italy is not alone; during 2012, banknote

liabilities dropped by 7% in Spain, 8% in Greece, and 194% in Portugal.8

Figure 5. Banca d’Italia’s banknote surplus/deficit (percentage deviation from fictitious allocation).

Source: Banca d’ Italia, Annual Reports for 2008–2014 and Annual Accounts for 2015–2017.

8 Sources: Banco de Espa~na, Bank of Greece, Banco de Portugal, Annual Reports 2012. Portugal’s

total banknote liability was in fact negative.
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Banks’ reserves with Banca d’Italia, the other major part of Italy’s central bank money,

followed a different pattern, as shown in Figure 6. In spite of the easing policies undertaken

during and after the financial crisis, notably long-term refinancing operations, bank

reserves flew off continuously from 2007 to 2014, when they reached a minimum of only

15.4 billion euros. Then came APP, the Eurosystem’s asset purchase program. Between the

end of 2014 and October 2018, the APP increased eurozone bank reserves from 367 to

2023 billion euros. Its main component, the public sector purchasing program, worked as

follows: The ECB’s Governing Council determined the total amount of Eurozone monthly

purchases and distributed it among NCBs according to their ECB capital share, with each

NCB buying sovereign bonds only from its own country. The additional central bank

money thus created allowed reserves with Banca d’Italia to increase, at least for a while.

This lulling picture, however, shifted dramatically with the change of government that

took place in spring 2018. Figure 7 makes use of a set of monthly data that the ECB pro-

vides since 2016. The graph shows a sharp drop in Italian bank reserves, from 132 billion

euros in April 2018 to 68 billion euros in July. This means that Italian banks lost almost

one half of their central bank reserves within just 4 months. One cannot avoid the

Figure 6. Banks’ reserves with Banca d’Italia (billion euros).

Source: Banca d’ Italia, Annual Reports for 2008–2014 and Annual Accounts for 2015–2017.

Figure 7. Banks’ reserves with Banca d’Italia 2018 (billion euros).

Source: European Central Bank Statistical Warehouse, sdw.ecb.europa.eu, series ILM.M.IT.N.L020000.

U2.EUR.
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impression that the APP stopped Italy’s depletion of central bank money only temporarily.

When the program is terminated at the end of 2018, the ongoing drain will no longer be

replenished by freshly created reserves.

Between December 2014 and August 2018, Banca d’Italia created central bank money

amounting to 390 billion euros by granting loans and buying securities.9 Of this newly cre-

ated money, only 53 billion euros stayed in Italy, whereas the rest flew off. If this process

continues, it goes without saying that, under a Soros-type attack, Italy’s banks will be un-

able to find funds in the interbank market. For fear of redenomination, banks located in

other eurozone countries will simply refuse to purchase Italian financial assets or grant

loans.

Two countervailing forces determine the further dynamics. On the one hand, Italy’s

banks will request additional loans from Banca d’Italia to replenish their reserves. Such is

possible under the ECB’s full allotment policy as long as the banks are considered solvent

and can post eligible collateral. On the other hand, domestic and international speculators

will borrow in Italy, transfer the money, and make safe investments abroad (that can be

used as collateral for further rounds of borrowing). This resembles Soros’s short-long strat-

egy and accelerates the central bank drain.

Is Banca d’Italia in a position to offset arbitrary money outflows by acquiring additional

assets? To answer this question, one must remember that it is the ECB Governing Council

alone that implements monetary policy through decisions on interest rates and the joint

monetary base, the sum of currency issues and bank reserves. The Council also determines

which assets are eligible as collateral or for outright purchases. Under the asset purchase

program, NCBs must even accept specific amounts of securities allocated to them.

However, there are two exceptions:

• The agreement on net financial assets (ANFA) gives NCBs some discretion to buy

securities beyond what is necessary for monetary policy purposes. Such discretion can

be used to delay a monetary drain but cannot stop it because the Governing Council

annually determines the maximum amounts of net financial assets.

• In exceptional cases, NCBs may grant emergency liquidity assistance (ELA) to banks.

Legally, ELA is a part of ANFA.

The point of interest here is that the ECB Governing Council can inhibit ANFA and

ELA measures with a majority of two-thirds of the votes, cf. article 14.4 of the ECB statute.

Although the Council may at first be permissive, it will eventually pull the plug if other

eurozone members are not prepared to lose control of the monetary base. After all, losing

control of the monetary base would mean that some country injects ever higher portions of

central bank money into the system at the expense of the others; Steinkamp et al. (2017)

and Tornell (2018) characterize this as a common-pool problem. Greece, which had to ac-

cept fiscal assistance and capital controls in 2015 after the Council banned further increases

in ELA, provides a clear example that the Council will eventually inhibit national money

printing. In Latin, mors certa, hora incerta.

Returning to the question of disproportionate bank loan provision, the ECB Governing

Council faces essentially the same choice: Either it stops the process (e.g., by repealing the

9 The figures refer to the monetary instruments A5 and A7. Sources: Banca d’Italia Annual Report for

2014 and series ILM.M.IT.N.A050000.U2.EUR, ILM.M.IT.N.A070000.U2.EUR from the ECB database.
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full allotment policy) or it loses control of the monetary base and authorizes an unbounded

negative externality that is placed upon other eurozone countries.10

As a concrete example of the final stage of a Soros-type attack, consider an Italian bank

whose customer orders a transfer of 1 million euros. Like its Italian fellow banks, the bank

has depleted its reserves, as in Figure 3. After excessive rounds of Italian central bank

money creation, the ECB Governing council has blocked further credit access to Banca

d’Italia, and with Italexit in the air, banks abroad will surely refuse to provide credit in the

interbank market. Hence, the Italian bank under consideration cannot execute the money

transfer.11 Importantly, TARGET2 is incapable of stopping this terminal outflow because

it only safeguards Banca d’Italia’s assets and not Italy’s central bank money.

To emphasize the core point, the above argument does not presume an outright inhib-

ition of credit expansion in Italy. The Governing Council may approve a 1st round of or-

dinary loans, ELA or ANFA measures, and maybe a 2nd and 3rd round. However, as each

newly created euro represents a claim on the eurozone’s joint domestic income, the Council

will almost certainly obstruct unlimited, asymmetric money creation.

4. Departure Strategies

ECB representatives have stressed on countless occasions that a country’s decision to adopt

the euro is irrevocable. However, history teaches that transnational currency unions are

normally dissolved after some time. The Latin and the Scandinavian monetary unions come

to mind; other examples include the Ruble zone, the Yugoslavian dinar, and the

Czechoslovak crona. Concerning the euro, there is even a perfectly legal route to exit:

Article 50 of the Treaty on European Union (TEU) allows EU member states to withdraw

from the union, and article 3 TEU restricts the use of the common currency to EU member

states. Therefore, EU exit means euro exit. A country not wishing to break completely with

the union could arrange to re-enter after a legal second, with a clause (such as for

Denmark) that exempts it from adopting the common currency.

If a member state were to leave the eurozone, it would redenominate all domestic claims

and liabilities, as well as wages, prices, and rents, into the new national currency. However,

the Lisbon Treaty does not provide the details of eurozone withdrawals. This section dis-

cusses departure strategies for a single country, assuming the rest of the eurozone remains

intact. The text shows that weak and strong countries use different tactics and illustrates

the findings numerically, again taking Italy and Germany as the two archetypes.12

Assume that Italy leaves the eurozone and introduces New Liras, which are almost cer-

tain to devalue against the euro. While the departure raises a number of economic and legal

10 Italian banks pay an interest of 0% (marginal financing rate), whereas banks located in countries

to which the central bank money flows have to pay a penalty of 0.4% on their reserves (deposit

rate). Moreover, this process deteriorates the Basel III leverage ratios of the receiving banks.

11 As a stylized numerical example, assume that Italy’s commercial banks hold 101 units of M3

deposits against 99 units of loans and 2 units of reserves. Following a money transfer of only 1

unit abroad, deposits fall to 100, and reserves plunge to the level of required reserves, 1% of

deposits. Then, further payments become impossible.

12 The following text concentrates on the financial consequences for central bank balance sheets.

Related thoughts on exit and departure scenarios are provided by Born et al. (2012) and Fuest

(2018).
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issues, the following exposition focuses on two monetary implications. The 1st point con-

cerns Italy’s TARGET2 liability, which stood at 437 billion euros as of December 2017.

While Italy may be morally required to settle this debt, it can point to the fact that no such

obligation exists in European law. In the negotiations that are likely to follow, Italy will

seek to settle part of the TARGET2 debt in the form of (redenominated) claims and secur-

ities, while the remaining eurozone member states will insist on a full settlement with gold

and foreign exchange (which, by the way, is impossible because the latter items amounted

to only 126 billion euros in December 2017, not even a third of Italy’s TARGET2 liability).

The 2nd point regards the treatment of euro banknotes. Balancing Italy’s fictitious bank-

note issue and its net claims relating to the allocation of euro banknotes within the

Eurosystem, Italy has incurred a respective liability of approximately 150 billion euros.

After leaving the eurozone, Banca d’Italia may try to dump this amount on the remaining

member states, obtaining an extraordinary profit of 150 billion euros. How would this

work? To eliminate the banknote liability, Italy must only declare New Lira banknotes as

its sole legal tender. Crucially, this would not hurt Italian citizens by any means because

they can use their existing euro banknotes for shopping in the eurozone, or exchange them

in the market at a favorable rate. Italian euro banknotes would mostly migrate to the

remaining eurozone in the long run, while New Liras circulate in Italy. However, as with

the TARGET2 liability, one must expect that the Eurosystem will ask for some

compensation.

To sum up, Banca d’Italia’s maximal profit from an exit comes to 587 billion euros. The

actual profit will likely be smaller, due to negotiations, but will probably be still substan-

tial. If Italian lawmakers thought Banca d’Italia would not need an increase in equity, they

could ask it to cancel a portion of sovereign debt, perhaps enabling the government in this

way to avoid an open default that would mainly hurt Italy’s own citizens.

Turning to Dexit, Germany faces a different prospect. As of December 2017, the coun-

try owned a nominal TARGET2 claim of 907 billion euros whose fair value is highly uncer-

tain for the reasons already outlined. If Germany introduced a New Deutschmark and

redenominated its financial assets into the new currency, it would seem virtually impossible

that the country obtained full compensation from its former euro partners. Hence, there is

an asymmetry between TARGET2 debtors and creditors in that the former are likely to ob-

tain an exit gain, while the latter are liable to suffer a loss. On the other hand, Germany has

a superior bargaining position because it is the most important contributor to the EU

budget.

Regarding banknotes, circumstances are more favorable for Germany in that the

Bundesbank’s liability from banknote issues amounted to a massive 635 billion euros at the

end of 2017. Unlike Italy, however, Germany could not simply dump this debt on the

remaining eurozone members but had to follow a more sophisticated strategy to avoid in-

ternal uproars. Because the New Deutschmark will almost certainly appreciate against the

euro, individuals would perceive a Bundesbank default on euro banknotes as a partial con-

fiscation. To overcome this problem, German lawmakers could stipulate a free initial en-

dowment of, say, 100 New Deutschmarks for each domestic individual. Assuming a New

Deutschmark appreciation of 20%, domestic individuals whose initial banknote holdings

fell short of 500 euros would benefit from the conversion, and only those with higher hold-

ings would suffer. By an appropriate choice of the initial endowment, lawmakers could en-

sure that the median voter makes a profit. The Bundesbank’s balance sheet would be

relieved by 635 billion euros, minus the total initial endowment that amounts to 8 billion
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New Deutschmark in the preceding calculation. Therefore, the Bundesbank could avoid an

exit loss if it managed to save approximately one-third of its TARGET2 claim.

Accepting euro banknotes at par would not be a viable strategy because such an offer

would effectively burden the Bundesbank’s balance sheet with the eurozone’s total bank-

note liability of over 1 trillion euros—and even more, because printing additional euro

notes and converting them into New Deutschmarks at par would be profitable for other

member states. As explained in the previous section, serial numbers no longer indicate the

country of origin, and with Europe’s open border policy, banknote smuggling can hardly be

inhibited. Even if the Bundesbank restricted the exchange to German residents, the latter

would find relatives and ‘friends’ abroad that endowed them with additional euro

banknotes.

Before concluding this section, an important qualification needs to be made. The above

line of reasoning relates to scenarios where a single country, or a small group of countries,

withdraws from the eurozone. In the case of a simultaneous eurozone collapse, the

TARGET2 arguments are still valid. The banknote arguments, however, are not; there is

simply no remaining eurozone on which the banknote liability could be dumped. All former

eurozone member states would need to compensate their citizens for the loss of euro bank-

notes, and the banknote gains outlined above would disappear. Therefore, eurozone depar-

tures come with a 1st mover advantage, a point that may accelerate the currency union’s

dissolution.

5. Conclusion

The present article made tentative steps toward an analysis of eurozone collapse and de-

parture scenarios. This venture was motivated by increasing economic and political ten-

sions within the currency union and also by a shortage of relevant papers. While central

bankers probably have departure plans in their desks (and emergency banknotes in their

cellars), there exists a gap in the academic literature regarding the dissolution of and depart-

ure from the eurozone. Two main results emerged, which may be summarized as follows.

First, as the TARGET2 mechanism protects only central bank assets but not central

bank money, it is unsuited for inhibiting speculative attacks. In the final stage of a run on a

eurozone member state, banks in that state will not get central bank money through the

interbank market, and the ECB Governing Council is essentially confronted with the same

choice as was the Bundesbank in 1992: either they give up control of the monetary base, or

the attacked country must depart and devalue. In this respect, there is no difference between

the eurozone and the former ERM. An alternative would be reintroducing capital controls.

Such a measure, admittedly, would enhance incentives to withdraw from the eurozone,

break the single market, and set Europe’s capital markets back to the 1980s.

Second, NCB exit gains and losses are associated with five balance sheet items, namely,

TARGET2 claims and liabilities, banknote claims and liabilities, and banknotes in circula-

tion. An NCB’s overall gain, positive or negative, equals the sum of its TARGET2 liability,

its banknote liability, and banknotes in circulation, minus the sum of its TARGET2 claim

and its banknote claim. However, the banknote component produces a gain only if a coun-

try departs from the eurozone and dumps its respective liability on the remaining member

states. Such a country realizes a 1st-mover advantage.

Combining the two previous findings suggests a novel interpretation of TARGET2 as

not effectively deterring speculative attacks but determining the bargaining positions of
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withdrawing countries. The mechanism discourages strong eurozone members from depart-

ing, but encourages weak members to do so.

In the preferable scenario of an organized eurozone dissolution, the 1st-mover advan-

tage disappears, and the member states will hopefully negotiate a fair settlement that takes

account of TARGET2 and banknote balances, because both items are covered by NCB

assets. Assuming partial compensation, strong eurozone members would exchange one-

shot losses for permanent crisis assistance through the existing bailout schemes and the ever

closer debt and banking union (EDIS), whereas weak members could obtain start-up assist-

ance. Dissolving the eurozone means recognizing that its design contradicts the ‘impossible

trinity’ (cf. also Steiner et al. 2017), an undisputed concept in international economics: free

movement of capital under antithetical fiscal policies, fixed exchange rates, and unified

short-term interest rates do not fit together.
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Abstract

Research suggests that if supply-side reforms take place as the nominal interest rate
hits the so-called ‘zero lower bound’ (ZLB), the benefits of reforms are outweighed
by the negatives, and the net effect is contractionary (Eggertsson et al. 2014;
Fernandez-Villaverde 2014). In this article, we show that the effectiveness of tempor-
ary reforms that reduce price markups is determined by the interaction between two
offsetting effects on the real interest rate: one deflationary and one inflationary. If
the latter outweighs the former, the reforms can become expansionary. The effect-
iveness of permanent reforms is determined by the monetary policy outside the
ZLB: a wealth effect. If the effect is large enough, the reforms can also become ex-
pansionary (JEL codes: E30, E50, E60).

Key words: supply-side reforms, zero lower bound, price markup, wage markup

1. Introduction

Recent research suggests that if supply-side reforms are not properly timed, the effect can

be contractionary. Specifically, if such reforms take place as the nominal interest rate hits

the so-called ‘zero lower bound’ (ZLB), the benefits of reforms are outweighed by the nega-

tives, and the net effect is contractionary (Eggertsson et al. 2014; Fernandez-Villaverde

2014). The economic mechanism is this: supply-side reforms improve efficiency and reduce

price and wage markups, and thus reduce marginal costs for firms. This in turn lowers

expected inflation. In an environment where the nominal interest rate is pegged at 0, lower

ex ante inflation raises the real interest rate and causes aggregate demand to fall. These

authors go so far as to make a prediction that European structural reforms will harm the re-

covery, since the European nominal interest rate has been kept at near-zero levels for a pro-

longed period of time in the wake of the recent financial crisis, and if structural reforms are

short-lived due to political reasons, their contractionary effect will be especially
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detrimental, since the negative effect will not be balanced by the long-run benefit of

improved efficiency.

In this article, we argue that when certain economic conditions are satisfied, supply-side

reforms can be expansionary even when the ZLB is binding. Using a standard New

Keynesian model with sticky prices and wages, we show that when reforms reduce price

markups temporarily, there may exist two offsetting effects on the real interest rate: one de-

flationary and one inflationary. The deflationary effect is what drives Eggertsson et al. (2014)

and Fernandez-Villaverde (2014)’s result: lower price markups tend to increase the real inter-

est rate and depress demand. But if price inflation falls faster than wage inflation, the real

wage will increase, which increases demand. This will in turn raise price inflation and lead to

a lower real interest rate—the inflationary effect. If this effect more than offsets the deflation-

ary one, the net effect lowers the real interest rate, and the ultimate result can be expansion-

ary. But in Eggertsson et al. (2014) and Fernandez-Villaverde (2014), only the deflationary

effect exists, since they assume that price and wage inflation falls at the same speed.

Given that price inflation can fall faster than wage inflation, when will the inflationary ef-

fect dominate the deflationary one? We find at least two separate sets of conditions. One,

the inflationary effect dominates if the degree of wage stickiness is a lot higher than that of

price stickiness. This is quite easy to understand: if wages are a lot stickier than prices, price

inflation will fall much faster than wage inflation when price markups decrease, and so it

will be highly likely that the real interest rate gets lowered, which cannot happen in

Eggertsson et al. (2014) and Fernandez-Villaverde (2014), since they assume that prices and

wages are equally sticky. The second set of conditions is subtler. The expected durations of

the ZLB regime and supply-side reforms that reduce price markups can differ. It turns out

that if economic agents expect the reforms to be short compared with the ZLB regime, the in-

flationary effect will more likely dominate the deflationary one. The reason is that when the

duration of the reforms is shorter, the decrease in expected inflation is milder, which in turn

mitigates the deflationary effect. This leads to a novel prediction: when supply-side reforms

that reduce price markups are known to be temporary in a period of prolonged low nominal

interest rates, they can actually be expansionary. An immediate implication is that European

structural reforms can be expansionary, even when they are temporary. This result does not

emerge in Eggertsson et al. (2014) and Fernandez-Villaverde (2014), because they implicitly

assume that the expected durations of the ZLB and structural reforms are the same.

What about permanent supply-side reforms? It turns out that expectations again play a

critical role. Since the reforms are expected to last much longer than the ZLB regime, the

monetary authority is expected to eventually decrease the nominal interest rate, which

raises future output and lifetime wealth, and thus in turn generates an expansionary effect

on current output—a wealth effect. If the effect is not suppressed by monetary policy (or

more specifically, the output stabilization policy), permanent reforms can also be expan-

sionary at the ZLB—in stark contrast to what Eggertsson et al. (2014) and Fernandez-

Villaverde (2014) find, suggesting that their results may not be robust to model

uncertainty.

Our article is not a critique of Eggertsson et al. (2014) and Fernandez-Villaverde (2014)

but shows that their results can be reversed under some plausible circumstances. They use a

complicated model with many channels but only focus on the reforms’ deflationary effect

without analyzing how those channels interact with each other and how such interactions

affect the effectiveness of reforms. Fully understanding them is truly a daunting task. So, to

study the interaction of some of the most important channels, we choose a simple textbook
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model. The result for permanent reforms is a good example. We still do not know why they

are expansionary in our model but contractionary in theirs. Finally, we do not argue why it

is worth studying temporary supply-side reforms, given that reforms are usually designed to

be permanent. Eggertsson et al. (2014) and Fernandez-Villaverde (2014) provide enough

reasons.

Our article can potentially reconcile the inconsistency between the theoretical predic-

tions and empirical findings in the literature on the effect of supply-side reforms. Most em-

pirical studies find negative supply shocks to be contractionary (so positive supply shocks

should be expansionary), even when the ZLB is in place. Bordo et al. (2000) and Cole and

Ohanian (2004) study the Great Depression. For the recent Great Recession, Wieland

(2016) and Cohen-Setton et al. (2017) find that supply-side shocks, such as the Great East

Japan Earthquake in 2011; oil shocks; mandatory wage increases and hour reductions,

lower output, even though the ex ante real interest rate is lowered at the ZLB.

Our article makes a contribution to the literature that studies the perverse effect of eco-

nomic policies under the ZLB. A list of papers would include those of Eggertsson et al.

(2014), Roulleau-Pasdeloup and Zhutova (2015), Eggertsson (2010, 2011, 2012),

Christiano et al. (2011), Woodford (2011), Carlstrom et al. (2014), and Eggertsson and

Krugman (2012). A general finding is that if a demand or supply shock raises marginal

costs or expected inflation, it is typically expansionary. Our analysis offers a fresh perspec-

tive on this issue.

The rest of the article is organized as follows. Sections 2 and 3 lay out the model and so-

lution method. Section 4 presents the main result. Section 5 concludes.

2. Model

The model is a micro-founded New Keynesian model with sticky prices and wages, based

on the textbook version of the model by Galı́ (2015).1 Eggertsson et al. (2014) use a cali-

brated open economy model to study the policy implications of European structural

reforms. In this article, we show that their basic result holds in a standard, closed economy

model.

The model economy is represented by the IS and Phillips curves. The nominal interest

rate is assumed to stay at its lower bound temporarily and will eventually follow the Taylor

rule. The log-linearized IS curve is given by:

~yt ¼ Et ~ytþ1 �
1

r
ðit � Etp

p
tþ1 � rn

t Þ (1)

where ~yt ¼ yt � yn
t denotes the output gap, it the nominal interest rate, pp

t the price inflation

rate, and rn
t the natural rate. r denotes the coefficient of relative risk aversion. rn

t is assumed

to be driven by a financial sector shock dt. A negative innovation to this shock can induce a

simultaneous fall in consumption, the inflation rate, hours worked, the nominal interest

rate, and output, a pattern that is observed during the recent Great Recession. If the

magnitude of the shock is big enough, the nominal interest rate reaches its lower bound and

cannot fall any further. A deflationary spiral is created. With the ZLB binding, deflation

1 Chapter 6 of the text provides detailed derivations of the equilibrium relationships used in this

article.
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increases the real interest rate, which further discourages private spending and decreases in-

flation and output.

Absent any demand-side shocks, the equilibrium solution under flexible prices and

wages implies yn
t ¼ vy and rn

t ¼ qþ dt. vy ¼ � ð1�aÞ½lpþlw� log ð1�aÞ�
rð1�aÞþuþa is the steady state of out-

put, a function of structural parameters, which are a, the share of income paid to capital, u,

the inverse of the (Frisch) wage elasticity of labor supply, lp, the desired price markup, and

lw, the desired wage markup. q is the discount rate. dt is assumed to follow a two-state

Markov process with probability p of being equal to �d, a negative value that is big enough

to induce a large and simultaneous fall in aggregates and to have the ZLB bind, and with

probability 1� p of reverting back to 0.

The nominal interest rate is described by a Taylor rule in normal times and is set to 0

when the value of the nominal interest rate implied by the rule becomes negative. In the lat-

ter case, the ZLB binds. But it should not bind permanently, or else the economy becomes

indeterminate. The policy reaction function is given by:

it ¼ maxðqþ /pp
p
t þ /y~yt þ �it; 0Þ; (2)

where �it � i:i:d:Nð0; r2
i Þ represents a monetary policy shock.

The price and wage Phillips curves are given by:

pp
t ¼ bEtp

p
tþ1 � kpl̂

p
t (3)

pw
t ¼ bEtp

w
tþ1 � kwl̂w

t (4)

where a hat above a variable denotes the log deviation of the variable from its steady-state

value. b ¼ e�q is a discount factor, kp ¼ ð1�bhpÞð1�hpÞð1�aÞ
hpð1�aþa�pÞ and kw ¼ ð1�bhwÞð1�hwÞ

hwð1þ�wuÞ are functions

of structural parameters: hp, the index of price stickiness, �p, the elasticity of substitution

between differentiated goods, hw, the index of wage stickiness, and �w, the elasticity of sub-

stitution between labor varieties. l̂p
t and l̂w

t are price and wage markups that are equal to 0

under flexible prices and wages.

Nominal rigidities make it possible for the markups to vary over time and to be subject

to structural shocks. They are determined by:

l̂p
t ¼ �dp~yt � ~wt (5)

l̂w
t ¼ �dw~yt þ ~wt (6)

~wt ¼ ~wt�1 þ pw
t � pp

t ��wn
t (7)

where ~wt ¼ wt �wn
t denotes the real wage gap, dp ¼ a

1�a and dw ¼ rð1�aÞþu
1�a are functions of

underlying structural parameters. The equilibrium solution under flexible prices and wages

implies wn
t ¼ log �w

�w�1þ
rð1�aÞþu

1�a vy. We will now express all endogenous variables as per-

centage deviations from their zero-inflation steady-state values. The equilibrium solutions

under flexible prices and wages for ŷn
t , r̂n

t and ŵn
t are given by ŷn

t ¼ 0, r̂n
t ¼ dt , and ŵn

t ¼ 0.

With sticky prices and wages, all equations except equations (1) and (7) will retain the

same functional forms. The output gap, the real wage gap, equations (1) and (7) become

~yt ¼ ŷt, ~wt ¼ ŵt, ŷt ¼ Etŷtþ1 � 1
r ðît � Etp

p
tþ1 � rn

t Þ, and ŵt ¼ ŵt�1 þ pw
t � pp

t .
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3. Calibration and Solution

When possible, we use standard values in the literature to calibrate parameter values. These

include: b ¼ 0:99 (the discount factor), q ¼ 0.01 (the steady-state value of the nominal

interest rate), a ¼ 1
3 (the share of income paid to capital), �p ¼ 6 (the elasticity of substitu-

tion between differentiated goods), �w ¼ 6 (the elasticity of substitution between labor vari-

eties), r ¼ 0.5 (the coefficient of relative risk aversion), u ¼ 2 (the inverse of the (Frisch)

wage elasticity of labor supply), /p ¼ 1:5(the monetary policy response to price inflation),

/y ¼ 0:5=4 (the monetary policy response to the output gap). Except for monetary policy,

Eggertsson et al. (2014) use the same values for these parameters.2

Some parameters are critical in generating the economic mechanisms that we analyze in

the next section. For those, we provide two sets of calibrated values. Set 1 closely resembles

those in Eggertsson et al. (2014). With those values, the model can reproduce their results.

The parameters are: hp ¼ 0:66 (the index of price stickiness) and hp ¼ 0:66 (the index of

wage stickiness).

Values in Set 2 are the key values that produce the distinct mechanisms that we

analyze in the next section. They are hp ¼ 0:3 and hw ¼ 0:8. As we will explain, these

parameters defining price and wage stickiness are important in altering the economic

mechanisms.

Standard solution methods such as the method of undetermined coefficients cannot

solve this model because a binding ZLB creates a kink that is non-differentiable every-

where. The trajectories of the model economy can be simulated in a deterministic environ-

ment, as long as the stochastic persistence of the shock (p) is taken as given. The

mechanism is to incorporate a non-linear switching process between the ZLB state and the

normal state. The switch is triggered by a deterministic shock that takes on values of either

0 or 1, and the period in which the shock is operative can be pre-specified. The ZLB binds

whenever the shock equals 0. Another deterministic shock is the financial sector shock that

is assumed to be large enough to trigger a liquidity trap and a binding ZLB. These two

shocks occur at the same time and a deflationary spiral is created (Cogan et al. 2010;

Christiano et al. 2011; Woodford 2011; Eggertsson 2011, 2012; Coenen et al. 2012;

Eggertsson et al. 2014; Carlstrom et al. 2014; Zubairy 2014; Drautzburg and Uhlig 2015;

Garcı́a-Schmidt and Woodford 2015; Wieland 2016; Gabaix 2016; Kiley 2016; Cochrane

2017). Any deterministic shock that buffets the model economy over a certain period of

time is known by model agents in the beginning of simulations, which is the reason why the

stochastic persistence of the shock (p) needs to be taken as given. The model solution is

based on model agents’ perfect knowledge of the model trajectory starting from the steady

state and then to the ZLB and then back to the steady state after the ZLB ceases to bind.

Expectations effects are fully captured by leads and lags of the model structure used in this

article.3

2 In Eggertsson et al. (2014), a strict inflation targeting rule is assumed, which is /p ¼ 10 and

/y ¼ 0.

3 We perform our simulations using Dynare. Its user guide provides more detailed explanations. For

temporary reforms, please refer to the User Guide’s 3.7.1 Deterministic models—temporary shocks;

for permanent reforms, please refer to the User Guide’s 3.7.2 Deterministic models—permanent

shocks. Eggertsson et al. (2014) also use Dynare.
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4. Result

4.1 Temporary reforms

First, we show that our closed economy model can reproduce the result in Eggertsson et al.

(2014). To do so, we calibrate the model to match their setup as closely as possible (details are

explained in the previous section). We also follow Eggertsson et al. (2014) in assuming that

the expected duration of structural reforms equals the expected duration of the ZLB. To gen-

erate relatively realistic liquidity-trap scenarios, we assume that the discount-factor shock falls

by 0.5% and lasts for 17 quarters. In each policy experiment considered below, we will adjust

the duration of the shock in order that the output gap will always fall by about 8% at the

onset of a liquidity trap. The Appendix will show that such adjustments do not affect results.

In Figure 1, we plot the response of the output gap, inflation, the nominal interest rate, and

the real interest rate to a 1% negative shock to the price markup. It can be easily seen that the

policy effect is contractionary. This is the now well-known result: lower markups create lower

ex ante inflation, which raises the real interest rate and depresses demand and output. Given

the effect of the discount-factor shock, both the ZLB and the reform last for nine quarters.

Now we switch to our key set of calibrated values and re-run the simulation. Given the

parameter reconfiguration, for the output gap to fall by about 8% initially, assume that the

discount-factor shock lasts for 29 quarters. The result is plotted in Figure 2. Strikingly, the

Figure 1. Responses of the output gap, inflation, the nominal interest rate, and the real interest rate to

the crisis without reforms (the solid line) and with a temporary decrease in the price markup by 1%

(the dashed line).

Note: Assume that prices and wages are equally sticky (hw ¼ hp ¼ 0:66), and the expected durations of

the ZLB and the reform equal (nine quarters in both cases).
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response to a negative price markup shock becomes expansionary. As we expand the num-

ber of quarters to determine the length of the reform, we find that given the effect of the

discount-factor shock, the length of the ZLB keeps shrinking, and after 10 quarters, the

model economy gets out of the liquidity trap. So, due to the assumption just mentioned, the

reform also lasts for 10 quarters. Those parameters that are re-calibrated are found to alle-

viate the output collapse. As shown below, the mechanism that works for the reform also

works for the discount-factor shock.

So, what creates the distinct responses? We find that when there is a negative price markup

shock (or a negative discount-factor shock) at the ZLB, there are two different effects on the

real interest rate: one deflationary and one inflationary. The deflationary effect is what drives

the result in Figure 1: lower price markups tend to increase the real interest rate and depress

demand. But if price inflation falls faster than wage inflation, the real wage will increase,

which increases demand. This will in turn raise price inflation and lead to a lower real interest

rate, which will in turn further raise the real wage, and so on—the inflationary effect. If this

effect more than offsets the deflationary one, the ultimate result can become expansionary.

The inflationary effect arises from the assumption of wage stickiness. The effect is

strengthened if the real wage significantly deviates from the equilibrium flexible wage. Two

parameters are critical here: (i) hw: it measures wage stickiness. The larger the parameter, the

smaller the fall in nominal wages, the bigger the rise in real wages. (ii) hp: it measures price

Figure 2. Responses of the output gap, inflation, the nominal interest rate, and the real interest rate to

the crisis without reforms (the solid line) and with a temporary decrease in the price markup by 1%

(the dashed line).

Note: Assume that wages are stickier than prices (hw ¼ 0:8 and hp ¼ 0:3), and the expected durations

of the ZLB and the reform equal (15 quarters without reforms and 10 quarters with the reform).
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stickiness. The smaller the parameter, given wage stickiness, the bigger the rise in real wages.

In Figure 1, we assume hw ¼ hp ¼ 0:66, while in Figure 2, assuming hw ¼ 0:8 and hp ¼ 0:3.

The inflationary effect does not have a direct, economic link with the ZLB or the

expected duration of the ZLB. The deflationary one, on the other hand, is directly linked to

differences in the expected duration of the policy intervention (in this case, a fall in the price

markup) and the expected duration of the ZLB. The shorter the expected duration of the

policy intervention, the smaller the fall in price inflation, given the same expected duration

of the ZLB, the smaller the rise in the real interest rate. This immediately implies that if there

is a wedge between the expected durations of the policy intervention and the ZLB regime,

the deflationary effect can be weakened. A weakened deflationary effect makes it more likely

for the inflationary one to dominate, and for output responses to become expansionary.

Figure 3 highlights the importance of the expected durations of structural reforms that

reduce price markups and the ZLB. We still assume that prices and wages are equally sticky

(hw ¼ hp ¼ 0:66). Given that no parameter value is altered, we assume the same duration of

the discount-factor shock as in Figure 1. As the gap between the two durations widens, the

response of output to a negative price markup shock becomes more and more expansionary.

We reduce the length of the reform to four quarters. But due to the less importance of the re-

form, the length of the ZLB is now mostly determined by the discount-factor shock. It can

be clearly seen that the output gap improves. The reason is just a smaller deflationary effect.

Figure 3. Responses of the output gap, inflation, the nominal interest rate, and the real interest rate to

the crisis without reforms (the solid line) and with a temporary decrease in the price markup by 1%

(the dashed line).

Note: Assume that prices and wages are equally sticky (hw ¼ hp ¼ 0:66), and the expected duration of the

reform (four quarters) is shorter than that of the ZLB (nine quarters both with and without the reform).
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With stickier wages or more flexible prices, supply-side reforms that reduce price

markups can actually be expansionary, and if equipped with appropriate lengths of duration,

they can even help an economy out of the liquidity trap sooner. An immediate implication is

that European structural reforms can be expansionary, even when they are temporary. This

stands in sharp contrast to the prediction in Eggertsson et al. (2014) and Fernandez-Villaverde

(2014). Their results are not robust to some key parameter configurations.

4.2 Permanent reforms

Structural reforms are designed to be permanent. While in some cases the political process

can make some reforms short-lived, it is never the intended consequence. Can permanent

structural reforms be expansionary?

The effectiveness of structural reforms also depends on a wealth effect. The wealth

effect refers to the effect on current output of the expected monetary policy reaction to

inflation and the output gap outside the ZLB. The importance of the wealth effect is stressed

by Eggertsson et al. (2014), Fernandez-Villaverde (2014), and Fernandez-Villaverde et al.

(2014). Consider a permanent decrease in the price markup by 1%. Figure 4 shows the result.

Figure 4 replicates Eggertsson et al. (2014) and Fernandez-Villaverde (2014)’s result.

Without any parameter reconfiguration, we assume the same duration of the discount-

factor shock as in Figure 1. It can be seen that the permanent reform aggravates the output

Figure 4. Responses of the output gap, inflation, the nominal interest rate, and the real interest rate to

the crisis without reforms (the solid line) and with a permanent decrease in the price markup by 1%

(the dashed line).

Note: Assume a standard Taylor rule outside the ZLB (/p ¼ 1:5 and /y ¼ 0:5=4), and that prices and

wages are equally sticky (hw ¼ hp ¼ 0:66).
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collapse during a liquidity trap, although improving the output gap after the ZLB ceases

binding (10 quarters)—the wealth effect does not seem to work at all. In this figure, we as-

sume that monetary policy outside the ZLB follows a standard Taylor rule that not only

stabilizes price inflation (/p ¼ 1:5) but also the output gap (/y ¼ 0:5=4), which can partial-

ly prevent output from rising even with the improved efficiency. To test this explanation

and to study the effectiveness of the wealth effect, suppose no output stabilization outside

the ZLB (/y ¼ 0). Given that a parameter value is changed, we set the duration of the dis-

count-factor shock to 13 quarters to generate a relatively realistic liquidity-trap scenario.

As shown in Figure 5, the result is reversed. So, permanent reforms can also be expansion-

ary, as long as monetary policy outside the ZLB does not suppress the wealth effect. This

result contrasts with what Eggertsson et al. (2014) and Fernandez-Villaverde (2014) find.

It should be noted that Eggertsson et al. (2014) and Fernandez-Villaverde (2014) use a

medium-sized dynamic stochastic general-equilibrium (DSGE) model with many nominal

and real rigidities. They assume a strict inflation targeting rule (/p ¼ 10 and /y ¼ 0), mean-

ing that the wealth effect is not only not suppressed (no output stabilization) but also rein-

forced (by lowering the real interest rate significantly as the reform lowers price inflation).

Probably due to frictions not captured by our standard New Keynesian model, the wealth ef-

fect is still not large enough to have permanent reforms expansionary in their model. But this

article shows that their quantitative result does not hold in a different model or is not robust

to model uncertainty, and thus cannot be used to make a qualitative prediction.

Figure 5. Responses of the output gap, inflation, the nominal interest rate, and the real interest rate to

the crisis without reforms (the solid line) and with a permanent decrease in the price markup by 1%

(the dashed line).

Note: Assume that monetary policy outside the ZLB does not stabilize the output gap (/y ¼ 0), and pri-

ces and wages are equally sticky (hw ¼ hp ¼ 0:66).
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5. Conclusion

This article studies the effectiveness of supply-side reforms that reduce price markups at the

ZLB in a standard New Keynesian model with sticky prices and wages. For temporary

reforms, we show that there may exist two offsetting effects on the real interest rate: one defla-

tionary and one inflationary, and if wages are stickier than prices or the expected duration of

the reform is shorter than that of the ZLB, the reform can be expansionary. For permanent

reforms, we stress the important role played by the wealth effect, and if this effect is not sup-

pressed by monetary policy outside the ZLB, the reform can also be expansionary.

Appendix

This Appendix shows that the aforementioned mechanisms are invariant to the magnitude

and duration of the discount-factor shock. We assume that the shock falls by 2% and lasts

for 10 quarters and will not adjust it to generate a relatively realistic liquidity-trap scenario.

For both temporary and permanent reforms, we assume a 5% fall in the price markup.

Figures 6, 7, 8, and 9 plot the results.

Panels A and B differ only in the relative stickiness between prices and wages. They are

equally sticky in Panel A, but wages are stickier than prices in Panel B. Both panels assume

that the expected durations of the ZLB and the temporary reform that reduces the price

markup equal. Panels C and D preserve the equal stickiness between prices and wages but

allow the two expected durations to differ. It can be seen that the special assumptions made

in Panels B and D let the inflationary effect of the reform on the real interest rate dominate,

and output improves as a result.

Panels E and F consider permanent reforms, the effectiveness of which depends on the

wealth effect that will be suppressed if monetary policy stabilizes output outside the ZLB.

But as shown in Panel F, the reform can be expansionary if no such assumption is made.
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Figure 6. Responses of the output gap to the crisis without reforms (the solid line) and with reforms

(the dashed line).

Note: Panels A and C correspond to Figure 1, Panel B Figure 2, Panel D Figure 3, Panel E Figure 4, and

Panel F Figure 5.
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Figure 7. Responses of the nominal interest rate to the crisis without reforms (the solid line) and with

reforms (the dashed line).

Note: Panels A and C correspond to Figure 1, Panel B Figure 2, Panel D Figure 3, Panel E Figure 4, and

Panel F Figure 5.
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Figure 8. Responses of inflation to the crisis without reforms (the solid line) and with reforms (the

dashed line).

Note: Panels A and C correspond to Figure 1, Panel B Figure 2, Panel D Figure 3, Panel E Figure 4, and

Panel F Figure 5.
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Abstract

This article utilizes an expenditure survey-based data set that is rich in terms of ob-
servable characteristics to estimate the ‘income gap’ (defined to be one minus the
proportion of reported to true income) of the self-employed in Great Britain. It also
estimates the evasion response of the individual characteristics of the self-
employed. It emerges that self-employed report, on average, around 80.4% of their
income to the tax authority, which translates into an income-gap of 19.6% which
varies significantly by sex, age, and region. In particular, male self-employed tax-
payers under-report more than female ones, and they, in general, become more
compliant as they age. Particular emphasis is paid to verifying that the income gap
observed cannot be explained by other reasons than under-reporting. (JEL codes:
H26, O17, D12, E26)

Key words: income-gap, tax compliance, tax evasion, shadow economy, self-employed

1. Introduction

Tax non-compliance—taken to be, in its broader form, illegal tax evasion of one’s tax

liabilities, either deliberate or from ignorance—undermines revenues, distorts competition

(since it puts non-compliant taxpayers at an advantage), and increases inequality.

Unsurprisingly, therefore, over the past few years enhancing tax compliance has been a cen-

tral policy concern of governments in many countries across the world. Tackling non-

compliance necessitates an understanding of the scale of the phenomenon and, importantly,

its determinants. And this is the objective of this article using a ‘traces-of-true-income’

approach.
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Direct measurement of tax non-compliance is notoriously difficult and involves a sub-

stantial deployment of resources. Considering the limitations of the direct measurement of

non-compliance, the literature has utilized indirect approaches that seek to reveal traces of

true income and, in particular, the use of expenditure and income patterns. There are many

advantages for the use of indirect methods: (i) they support a lower cost as they are typical-

ly a by-product of an existing data set; (ii) they are an independent source of data to the tax

administration and thus allow the triangulation of the estimates obtained from register

sources; (iii) they are available to tax administrations that either do not have the technology

or the resources available to measure non-compliance directly or do so in a non-random

manner; (iv) they are neither dependent on the accuracy behind self-reported non-compli-

ance nor on the ability of the auditors to uncover the behaviour; (v) they are available on a

more timely manner allowing to track non-compliance along time; (vi) they count with a

wider set of observables than tax records do which allows interrogating different aspects of

non-compliance. Though indirect methods are not, of course, free of problems (such as, se-

lection bias and untruthful responses), there has been recently a call for the need to increase

the credibility of these methods in measuring non-compliance, Slemrod and Weber (2012).

The aim of this article is 3-fold. First, we revisit the measurement of the income-gap

(defined to be proportion of true income which evaded) of the self-employed in Great

Britain using an extended version of the household expenditure survey (Living Costs and

Food Survey—LCFS). We focus particularly on the self-employed who are of interest for

two reasons: (i) the self-employed have been shown to systematically under-report their in-

come. Self-employment income, as opposed to employment income, is not subject to third-

party reporting providing them with a distinct opportunity to under-report; (ii) self-

employment has become an increasingly popular labour choice in Europe (and especially in

the UK) in the aftermath of the financial crisis, bringing back the importance of monitoring

and understanding the traits that correlate to non-compliance for this particular group.1

The second aim of the article is to contribute to the reliability of the expenditure-based

method by critically assessing the merits of the approach in measuring non-compliance.

Central to the identification strategy is whether the discrepancy observed is due to other al-

ternative reasons more related to the heterogeneous behaviour of occupational groups and

differences in preferences than to under-reporting. The availability of a wide range of varia-

bles from the restricted version of the survey allows us to assess, to the extent possible, key

assumptions of the model and confirm that the observed discrepancy is not driven by other

alternative explanations than under-reporting such as preference heterogeneity, savings, or

measurement error. Whereas this framework has been previously used by others [see, for

example, Schuetze (2002), Lyssiotou et al. (2004), Johansson (2005)], the link between the

gap obtained and under-reporting has not been fully investigated.

Unsurprisingly, over the past few years enhancing tax compliance has been a central pol-

icy concern of governments in many countries across the world due to its perverse effects

(it undermines revenues and distorts competitions). Tackling non-compliance necessitates

1 The number of self-employed individuals was in the first quarter of 2014, 15% higher than in the

same quarter of the year 2008, just at the outset of the financial crisis. However, the number of

employees in 2014 Q1 was 0.34% lower than in 2008. This trend seems to maintain, in the UK, the

number of self-employed increased from amounting to 12.0% of the labour force in 2001 to 15.1% in

2017 (ONS, 2018).
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an understanding of the scale of the phenomenon and, importantly, its determinants. The

third aim of this article is to showcase that the expenditure-based method has the potential

to go beyond measurement and focus on issues such as the demographics of non-

compliance. This provides a useful tool for tax administrations to draw evidence on the

profile of the non-compliant.

The data set used is the Secure Access version of the LCFS for the period 2010–2012

which provides us with a rich set of variables. The model exploits the differing opportunity

for under-reporting the self-employed and the employed have. As income from employment

is subject to withholding taxes, there are minimal possibilities of under-reporting, and thus

income of the employed is assumed to be accurately reported. Observing the expenditure

pattern of the employed, the level of income necessary to sustain a certain level of expend-

iture can be ascertained, and thus any discrepancies between the income reported by the

self-employed and the employed at a certain level of expenditure can be used to elicit the ex-

tent of hidden income the self-employed hold. The analysis provides alternative estimates

based on three different measures of expenditure and three different measures of self-

employment income. The results from the three product groups are entirely consistent and

the findings run in the expected direction. The main results show that, on average, the self-

employed report only 80.4% of their true income (or to put it differently, the self-employed

income-gap is 19.6%), which translates into a lower-bound estimate of unreported taxable

income of 1.6% of gross domestic product (GDP).

As is common with models of the type considered here, there might be several other

explanations that challenge the underlying assumptions of the model and could be poten-

tially biasing the results, leading to a false attribution to under-reporting. The analytics

show that the result is neither caused by different preferences between the self-employed

and the employed nor caused through savings funding current consumption or measure-

ment error. It also emerges that using documents used to report to the revenue authority to

fill in the income section of the survey leads to a higher level of under-reporting being

detected. Regarding the characteristics of the non-compliant taxpayers, the results suggest

that men under-report more than women and that non-compliance decreases with age. We

also find suggestive evidence of the geographical heterogeneity of the evasion response.

This article contributes to the literature on measuring non-compliance using traces of

true income, first, by providing an updated estimate of the income-gap of the self-employed

in the UK and, second, by assessing the merits of the expenditure-based method in measur-

ing non-compliance.2 We find evidence that this method does indeed perform well in

uncovering hidden income. It also contributes more generally to the tax evasion literature

surveyed by Andreoni, Erard, and Feinstein (1998) by analysing the heterogeneity of the

evasion response with the characteristics of the self-employed individual. The profiling of

the non-compliant individual is of interest to tax administrations, as it can inform their

compliance activities. We seek with this last application to open the framework to be used

in a more general context by tax administrations to investigate traits that can be of interest

in understanding the determinants of non-compliance beyond those that are available for

tax purposes.

2 For a review of the literature on using indirect methods to infer non-compliance, see Slemrod and

Weber (2012).
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The organization of the article is as follows. Section II contains a brief literature survey.

Section III describes the model, and Section IV presents the data and outlines briefly the em-

pirical methodology. Section V provides and discusses the results, and, finally, Section VI

summarizes and concludes.

2. Brief Literature Review

One of the first contributions exploiting the discrepancy between income and expenditure

to measure the size of the black economy is that of Dilnot and Morris (1981).3 They com-

puted excess expenditures from survey data for 7200 households in the UK and

characterized as ‘black-economy households’ all those where expenditure exceeded income

by 20% and by at least £3. They reported an upper and a lower bound distinguishing

whether the discrepancy could be explained by the circumstances of the household or

whether they included pensioner and unemployed households. They found that the black

economy was between £3.2 and £4.2 billion representing around 2.3–3% of 1977 Gross

National product. Most of the black economy households were headed by an individual

working in a skilled or semi-skilled occupation, and 22% of the black economy households

were headed by a self-employed individual. Dilnot and Morris (1981) calculated participa-

tion ratios for different observed characteristics. The self-employed were much more likely

than other groups to be part of the black economy sample than other employees.

Individuals in skilled or semi-skilled manual occupations were more likely to participate in

black economy activities than unskilled.

Pissarides and Weber (1989), building on the contribution by Dilnot and Morris (1981),

provided a more structural framework for the estimation of under-reporting of the self-

employed in Great Britain. Their approach consisted in obtaining a measure of income

under-reporting by the self-employed through a comparison of the relationship between

food expenditure and income from this group to that of the employees who are assumed to

be honest reporters. Pissarides and Weber (1989) recorded that true self-employment in-

come is on average 1.55 times the income reported by the self-employed in Great Britain

using the 1982 Family Expenditure Survey, with the uplift factor, which is the scaling par-

ameter that transforms reported to true income, being higher in blue-collar households

than in white-collar households (1.65 versus 1.5). Using this estimate of under-reporting,

they obtained that the size of the black economy was 5.5% of GDP. Lyssiotou et al. (2004),

using the same approach for 1992, estimated the uplift factor to be on average 1.28,4 and

again higher for blue-collar households (1.39) than white-collar (1.18). In addition, using a

complete demand system, they found that self-employment income should be multiplied by

a factor of 2.18 for the case of blue-collar households and 1.64 for white-collar households.

They estimated the size of the black economy to be 10.6% of GDP in 1993.

Similar studies have also been conducted in other countries. In Canada, Schuetze

(2002), using the equivalent to the Family Expenditure Survey for 1969–1992, found an

average under-reporting factor of 1.2 (1.12 lower bound and 1.23 upper bound). More re-

cently, Hurst et al. (2014) for the USA found that self-employment income is under-

reported by 30% which is equivalent to what was found by Engström and Holmlund

3 We keep the literature intentionally brief by focusing on contributions using the expenditure–

income pattern to identify traces of true income.

4 This result was obtained averaging the values of blue-collar and white-collar workers.
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(2009) for Sweden; and comparable also to the level of 25% found in Spain (Martinez-

Lopez, 2013). Johansson (2005) found that the self-employed under-report their incomes in

Finland by 16.5% for households of one self-employed (42% for households of two self-

employed) representing 1.3% (3.2%) of GDP. Nygård et al. (2016), analysing the question

of the distribution of tax evasion, addressed the estimation of the income under-reported by

suppliers using the expenditure-based approach. They find the scaling factor to range from

1.20 to 1.25 for Norway.

Kukk and Staehr (2014) estimated under-reporting in Estonia finding the degree of

under-reporting to vary with the extent of reported self-employment income in household

finances. They estimated that 62% of true income (reported plus misreported) is under-

reported for households where self-employment income represents more than 20% of total

reported household income, 50.1% for those with 10–20% share of self-employment in-

come, and 35.9% for those with a share of 5–10%. This entails that the level of under-

reporting is still rather significant even when the proportion of reported self-employment to

total reported income is small. A drawback of this approach is that selection of the percent-

age of under-reporting is made upon reported income rather than ‘true’ income, making the

selection endogenous. The authors also discuss a definition of under-reporting based on

self-reported self-employment status and share of business income finding similar results.

Although the estimates are large compared to previously cited studies, it may be more com-

parable to those found for Russia by Kim et al. (2017) using a panel data version of the

Pissarides and Weber approach, 41% of under-reporting.

Feldman and Slemrod (2007) use the same methodology but introduce charitable contri-

butions as their expenditure variable. As they use unaudited tax returns, their methodology

allows them to identify the level of income under-reporting by income source. More recent-

ly, Artavanis et al. (2016) exploit the asymmetry in the possibilities of under-reporting their

incomes of employed and self-employed in a similar model to Pissarides and Weber (1989)

where, instead of expenditure, the level of debt acquired with the bank is used as the identi-

fying variable.

Like these contributions, the present article focuses on estimating the degree of income

under-reporting by the self-employed (income-gap). Unlike them, however, the emphasis is

also on testing the assumptions of the model to ensure the correct measurement of under-

reporting and the identification of the profile of the individuals associated with non-compli-

ance which is an issue of significant policy relevance.

3. Description of the Model

Our empirical approach uses the expenditure decisions of self-employed and employed

households to estimate hidden income. All households make their expenditure decision

based on their true income, denoted byYTrue, given by:

expenditure ¼ f ðYTrue; Characteristics of the household=individualÞ: (1)

True income is however unobservable, and its magnitude is to be identified by differen-

ces between the expenditure patterns for the two groups: the self-employed and the

employed. Expenditure is assumed to be measured correctly for both groups, and reported

income, which is the observable income variable in the survey, is allowed to be misreported
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by the self-employed.5 This follows from the observation that income reported by the

employed is subject to withholding taxes, and its high visibility makes under-reporting ex-

tremely difficult, Slemrod and Gillitzer (2013). The absence of third-party reporting of self-

employment income allows the opportunity of income to be misreported, and thus reported

income, denoted by YR by the self-employed, is to be scaled by a factor ki, where house-

holds are indexed by i, that is:

YTrue
i ¼

(
kiY

R
i if self � employed

YR
i if employed

: (2)

Combining equations (1) and (2) and assuming a log-linear relationship between ex-

penditure and income, it is the case that:

ln expenditurei ¼ b lnYR
i þ b lnki þ CHARia; (3)

where the term lnki is the term that differs between the employed and the self-employed.

Note that equation (4) is a standard Engel curve where permanent income (unobservable)

which is the desired income variable to investigate consumption decisions is imperfectly

replaced by reported income (observable). This will require an estimation strategy that

accounts for the measurement error in the income variable. Defining SEi as a dummy vari-

able that identifies self-employed households, equation (3) can be written in estimation

form as:

ln expenditurei ¼ b lnYR
i þ c SEi þXiaþ �i; (4)

where b identifies the elasticity of consumption with respect to income, Xi is a vector of

covariates including characteristics relevant to the individual and the household, �i is a

white noise error, and c identifies the extended amount of expenditure declared by the self-

employed given a certain level of income.6 An estimation of the average income-gap �j and

the scaling factor �k can be obtained using c and b as:

�j ¼ 1� 1
�k

where �k ¼ exp
c
b

� �
: (5)

However, income from self-employment is more volatile than income from employ-

ment, and a correction for this differing volatility is added which is captured by a difference

in the variance of their reported income.7 In this case, a point estimate is no longer

5 We discuss this point further in Section IV.

6 For the derivations we refer the interested reader to Pissarides and Weber (1989).

7 Ideally one would like to use permanent income as the measure of income that affects consump-

tion. However, permanent income is unobserved as well as true income. Self-employment income

can be subject to more volatility than employed income; therefore, one can relate permanent in-

come and true income using a random variable that is log-normally distributed and has a mean

equal for both groups but that has different variances for the two groups. This allows the approxi-

mation of the difference in volatility of these unobservables by an estimable difference in the vola-

tility of reported incomes obtained independently for each group from the first-stage regression of
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attainable and the upper and lower bound of the scaling factor, and its income-gap can be

identified as:

�j � 1� YR

YTrue
¼ 1� 1

�k
where �k ¼ exp

c
b

6
1

2
r2

YS
� r2

YE

� �� �
: (6)

The results report the income-gap with no volatility correction as in equation (5) and

for brevity the midpoint of the upper and lower bound obtained from equation (6).

Finally, and importantly, we investigate the heterogeneity of the income-gap to inform

the profile of the non-compliant by allowing different characteristics of the self-employed

to interact with the self-employment variable. This creates different estimations of the

income-gap for each category n of characteristic N.8 Equation (4) can be rewritten as:

ln expenditurei ¼ blnYR
i þ cnSEi �Nn þXiaþ �i: (7)

Similarly, the income gap can be estimated for the different categories n using the esti-

mated cn from equation (7) in equations (5) and (6), for the specification of the income-gap

without and with volatility, respectively.

4. Description of the Data

4.1 Living Costs and Food Survey

The data comes from the Secure Access version of the Living Costs and Food Survey

(LCFS) and cover the years 2010-12.9 The LCFS uses as unit of survey the household and it

captures expenditure decisions and income earned from all the individuals within a house-

hold. For consistent comparison across households, and to avoid concerns arising from dif-

ferences in non-compliance due to the composition of the household, the sample is

restricted to households of two adults,10 either cohabitees, married or civil partners who

live in Great Britain and the Household Reference Person (HRP) is either employed or self-

employed. HRP is the householder who: either owns the household accommodation, or 1)

is legally responsible for the rent of the accommodation; or 2) has the household accommo-

dation as an emolument or perquisite; or 3) has the household accommodation by virtue of

some relationship to the owner who is not a member of the household. If there are joint

householders, HRP is the one with the higher income. If the income is the same, then the

eldest householder is taken. The age of HRP is also restricted to be less than 60 in order to

leave out different expenditure behaviour after retirement, Aguiar and Hurst (2005).

income on the instrumental variables (educational attainment) and the covariates that relates to

the household.

8 As an example, say N is gender, and n ¼ (male, female).

9 Office for National Statistics, Department for Environment, Food and Rural Affairs. (2014). Living

Costs and Food Survey, 2006-2012: Secure Access. [data collection]. 4th Edition. UK Data Service.

SN: 7047. The original data creators, depositors or copyright holders, the funders of the Data

Collection (if different), and the UK Data Archive bear no responsibility for the analysis hereby

presented.

10 Household composition is controlled for in the specification using the number of children.
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To obtain a reasonable sample size, the 2010 to 2012 waves are pooled. They are also

deflated using the consumer price index base of 2010. Income reported has also been

adjusted to account for the fact that income reported by the self-employed dates back to the

last available record which could well have been obtained a year before and consequently,

not to the date of the interview. Failing to correct this time lag could lead to spurious

results. Self-employment income reported is updated to the time of the interview using the

monthly rate of inflation calculated from the amount of self-employment income per self-

employed worker drawn from the Blue Book for the corresponding years.

A self-employed household is defined to be one that draws more than 25% of their in-

come from labour income from self-employment. This threshold is imposed to avoid house-

holds that have a substantial amount of self-employment income (e.g. from a subsidiary

source) from classifying themselves as employees. For robustness, alternative specifications

of the self-employment dummy variable have also been considered as will be discussed in

Section V.A.

4.2 Measuring income

In the LCFS, self-employed individuals were asked about the profit from their activity and

about how much their drawings amount to both for business and non-business purposes or

personal use. In the event that the individuals were not able to respond to any of these ques-

tions, they were asked for an estimate of how much their income was once expenses were

deducted. To capture all income the self-employed take into consideration, it is assumed

that their consumption decision is based on their total earnings which include both labour

earnings and those reinvested back into the business (a form, perhaps, of precautionary sav-

ings). But it is conceivable that income for the self-employed is better proxied by other sour-

ces of income. To obtain a comprehensive picture (and also being agnostic of which form

of income approximates true income better) use is, therefore, made of three different meas-

ures of self-employment income: a comprehensive measure, profits, and drawings.

The comprehensive measure of income takes into account as much data on income as

possible, avoiding missing values in the answers, and is computed as follows. The profit fig-

ure (transformed into a weekly amount) is taken if reported. If the individual reported a

loss (or zero profit) or is not able to report a profit figure, then the estimate of the weekly

drawings is taken. If none of the former is available, then the weekly equivalent of the esti-

mation of income minus expenses is taken. The second and third measures consider, re-

spectively, only profits and drawings as the measure of self-employment income.

4.3 Measuring expenditure

The correct reporting of expenditure by both groups, self-employed and employed, is one

of the assumptions in the model. However, there are significant reasons to believe that food

is an item of expenditure that can be considered as being reported with a high degree of ac-

curacy. First, food is one of the items of expenditure that is better captured on the LCFS.

Brewer and O’Dea (2012), through a comparison of the National Accounts with the LCFS,

find that food together with household fuel and the running costs associated with motoring

appear as the categories of expenditure where coverage is higher. Food had a coverage rate

above 80% for each year in the period 1974–2009. This is consistent with the patterns
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found in the USA by Meyer and Sullivan (2009) who, comparing the Personal

Consumption Expenditure and the Consumption Expenditure, have found a good coverage

for food eaten in of 85%, while the coverage of food eaten away from home has been

declining over time. Second, food, being a necessity,11 is not an expenditure that can be

altered by transitory shocks, its consumption cannot be postponed to future periods, and

zeros for infrequency of purchase are not present.12 Third, food does not represent an item

of expenditure that can generally be claimed as a business expense.

The UK tax authority [HM Revenues and Customs (HMRC)] establishes that some of

the costs the self-employed face can be claimed as allowable expenses. These include office

costs, travel costs, clothing, staff costs, resell of goods, financial costs, and cost related to of

business premises and advertising or marketing. Food expenses do not feature in the list of

allowable expenses, but there is an exception in that food expenses can be claimed if it is in

the case of overnight business travel. Other food costs such as those derived from entertain-

ing clients, suppliers, and customers or those related to event hospitality cannot be claimed,

HMRC (2015). In fact, none of the individuals in the sample mentions food as a business

expense. Besides, food is expected to be correctly reported, as there is no social stigma asso-

ciated to it. It is well documented that other items of expenditure such as tobacco or alcohol

are usually misreported on surveys, particularly in the LCFS the coverage ratio is 40%

(Brewer and O’Dea, 2012). Food does not represent an item that can be suspected of show-

ing a certain lifestyle as opposed to expenditure on holidays or newly bought cars, and

therefore the interest in misreporting is minimal. Finally, food expenditures are recorded

using a diary during a 2-week period by all individuals over 16 years of age and children of

age between 7 and 15 years are offered a simplified version. Other items of regular expend-

iture, such as the mortgage, are captured in the household questionnaire.13

11 For a discussion on this, see Attanasio et al. (2004) who also present some evidence that for very

poor households (defined as having their income or consumption below 60% of median consump-

tion or income) this might not hold. The fraction of such households, however, in the general

population is, in general, very small to significantly change the results.

12 This is one of the reasons why durable goods were not taken into account in the measure of ex-

penditure. Ways to mitigate problems with infrequency of purchases have been proposed, but

there are limitations too, Meghir and Robin (1992). Lyssiotou et al. (2004) estimated under-report-

ing using a demand system in which they included durable goods, but problems with infrequency

of purchase still remain. Additionally, Brewer and O’Dea (2012) find that durable goods (household

and personal services, vehicle purchases, and other durable leisure goods) are an item of ex-

penditure with very volatile coverage ratio in the LCFS (previously named as the Family

Expenditure Survey) ranging between 55 and 80%.

13 The LCFS uses diaries instead of interviews to collect food expenditure data. Recall data have

been long recognized to suffer from different problems: quantities are difficult to remember (Gray,

1955), memory declines with the length of the recall period which Deaton (1997) refers to as ‘pro-

gressive amnesia’ [see Sudman et al. (1973) and Scott and Amenuvegbe (1991)], and telescoping

errors (Neter and Waksberg, 1964). Diaries minimize these problems, as respondents are asked to

record their expenditure on the day it occurs. However, as Browning et al. (2003) and Battistin

(2003) recognize diary, methods are also known to suffer from problems of ‘diary fatigue’ due to

the high burden they pose on the respondents. If diaries are only required to be kept for a short

period of time, then problems of infrequency of purchase arises. As Deaton (2005) puts it, there is

a trade-off between memory and match between consumption and purchases. Ahmed et al.

(2006) exploiting a database with both interview (recall) and diary data find that none of the
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The analysis considers two other measures of expenditure apart from food, expenditure on

utilities, and a basket of nondurable goods. Expenditure on utilities was chosen, as it is an item

of expenditure that could be easily recalled due to the regular payments. However, it raises con-

cerns, as it represents an item typically claimed as a business expense by the self-employed. The

higher level of consumption could be masquerading the differing nature of the self-employment

activity and its particular fiscal treatment. Therefore, estimates, although presented for compari-

son, should, in principle, be taken with caution. The third measure of expenditure that is consid-

ered is a composite measure of expenditure that considers a basket of nondurable goods.14 This

measure of expenditure is added to test for the robustness of the results when considering a

broader basket of goods to which expenditure can be diverted. It offers a sound robustness

check for the preferred item of expenditure which is food consumption.

Table 1 reports the summary statistics for the expenditure measures and disposable in-

come for the two groups. Table 1 shows, interestingly, and across all expenditure measures,

the self-employed exhibit higher levels of expenditure, whereas their reported income is

lower than that of the employed.15

5. Estimation and Results

To explain consumption, theory suggests that the measure that relates to consumption deci-

sion is permanent income (Friedman, 1957). However, since permanent income is

Table 1. Main summary statistics

Employed Self-employed

N Mean SD N Mean SD

Disposable labour income (ln) 4034 6.528 0.504 738 6.473 0.695

Food (ln) 4026 4.35 0.558 738 4.432 0.579

Utilities (ln) 4021 3.222 0.565 736 3.314 0.585

Non-durables (ln) 4036 5.734 0.524 739 5.81 0.552

sources is free of errors, but that recall measures of expenditure were substantially under-

recorded. There is an inclination to mix both techniques to minimize their challenges (Gibson,

2002; Battistin, 2003). The Consumer Expenditure Survey in the USA and the LCFS in the UK com-

bine recall and diary data with the intention to capture more infrequently purchased items of ex-

penditure with the former. Browning et al. (2003), comparing recall and diary expenditure on food

at home for the USA, recognize that individuals do a ‘remarkably good job’ when recording food at

home as opposed to total expenditure. As food expenditure is a frequent item of expenditure, dia-

ries appear to be the appropriate way of recording it.

14 The basket of non-durable goods comprises expenditure on food, alcohol and tobacco, clothing,

utilities, non-durable expenditure on recreation, non-durable expenditure on transportation and

communication, health, education, and other miscellaneous non-durable expenditures. These

other items of expenditure have a varying degree of coverage in the survey. As analysed by

Brewer and O’Dea (2012) for the case of the UK, the coverage of clothing in later years reaches

60%, while the coverage of transportation reaches 40%. This variable can therefore be affected

by a higher measurement error, and therefore, it is reported for the purpose of providing robust-

ness to the results and testing the model under a wider basket of goods.

15 The difference in means is statistically significant. Summary statistics of the covariates are pro-

vided in Appendix Table A1.
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unobserved, current reported income from the survey is used its place. The existence of

transitory variations around the permanent measure of income leads to an attenuation of

the estimated elasticities of income with respect to consumption when current income is

used. Therefore, to address the measurement error in the independent variable resulting

from the use of current income as a noisy proxy for permanent income, income is instru-

mented in equation (4). The instruments to be used are educational attainment (whether

the HRP and spouse had higher education) and whether the HRP is in a white-collar or

blue-collar occupation.16 A summary of the main results of the estimation, these are the

income-gaps, is available within the text. Full estimation results are available as an Online

Appendix to the article in the journal’s website.17

5.1 Self-employment income-gap

Estimation of the income-gap for the self-employed as evidenced in equations (6) and (7)

requires four key parameters: the estimation of the residual income variance for the two em-

ployment groups (self-employed and employed) that can be estimated independently from the

first-stage regressions (r2
YS

and r2
YE

);18 the elasticity of consumption (given by b); and the coef-

ficient of the self-employment dummy variable (c) from the second-stage regressions.

Table 2 displays the estimation of the income-gap of the self-employed including first the

specification in which the volatility correction of income is not taken into account, this is

r2
YS
¼ r2

YE
, as in equation (5); and the specification that accounts for the differing volatility in

incomes, this is equation (6). As equation (6) results on a bounded estimation, an upper and

lower bound of the income-gaps is obtained. We present and focus the discussion for the sake

of brevity around the midpoint of the interval, relegating full estimation results to the Online

Appendix. Table 2 reports on the main estimation results and is organized as follows: (i)

Panel A considers the robustness of the results to alternative specifications of the dependent

variable of expenditure, (ii) Panel B tests for the robustness of different specifications of the

self-employment income variable, and (iii) Panel C compares the sensitivity of the results to

alternative specifications of the definition of a self-employed household.

Panel A in Table 2 shows that, with food expenditure as a dependent variable, the self-

employed income-gap is 19.6% which translates into a midpoint multiplier of �k¼ 1.24,

implying that income reported by the self-employed should be multiplied by a factor of

16 In a cross-section setting, instrumental variables have been the preferred estimation method

(Pissarides and Weber, 1989; Hurst et al., 2014 for the Consumer Expenditure sample). The diffi-

culty in addressing the measurement error of the income variable in a cross-section setting con-

centrates on the choice of the instrumental set that satisfies the exclusion restrictions. When

panel data on current income are available, average measures of income over time are used in

order form a more ‘permanent’ measure of income (Engström and Hagen, 2017). We find as in the

case of Hurst et al. (2014) the educational attainment variables to be suitable instruments for in-

come and the relevant assessment of the quality of the instrumental variables is provided in an

Online Appendix.

17 The Online Appendix is available in the authors’ website. It contains the full estimation of the in-

come-gap, including the main results from the regression necessary to estimate the income-gaps,

the relevant bounds of the estimate, and the quality of the instrumental variables.

18 The cross-section nature of the data does not allow the calculation of the variance of income

over time for each household, and therefore, these variances are calculated for each group.
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1.24 to obtain true income.19 This value is similar to that obtained for countries such as

Sweden or Canada (Engström and Holmlund, 2009; Schuetze, 2002). Panel A also reports

the estimation using two alternative measures of expenditure: expenditure in utilities and a

nondurable basket of goods. The concern with using expenditure in utilities, despite being

Table 2. Estimation of the income-gap

No volatility correction Volatility correction

Point estimate Midpoint

Panel A: Expenditure

Food 0.187*** 0.196***

(0.043) (0.042)

Utilities 0.214*** 0.223***

(0.045) (0.045)

Non-durables 0.190*** 0.199***

(0.031) (0.03)

Panel B: Income

Profit 0.180*** 0.196***

(0.066) (0.065)

Drawings 0.368*** 0.391***

(0.099) (0.095)

Proxy 0.187*** 0.196***

(0.043) (0.042)

Panel C: Alternative SE definitions

Self-employed head 0.215*** 0.221***

(0.038) (0.037)

Any self-employed 0.215*** 0.221***

(0.037) (0.036)

SE (25% rule) 0.187*** 0.196***

(0.043) (0.042)

Notes: 2SLS (two-stages least squares) regressions based on equation (4) and income-gaps estimated as in equa-

tions (5) and (6). Robust standard errors are given in parentheses. The stars indicate significance at the following

levels: *p< 0.10, **p< 0.05, ***p< 0.01. Survey data pooled for waves 2010–2012. The dependent variable

in Panel A is (i) food expenditure, (ii) utilities, and (iii) non-durables. The dependent variable is food expend-

iture in Panels B and C. Independent variable of interest is household disposable labour income instrumented

using the level of education and the type of occupation (white or blue collar, defining white collar as those indi-

viduals who are employers in small or large organizations or hold a higher managerial, higher professional,

lower professional and higher technical, lower managerial and higher supervisory, and intermediate position)

and the self-employment dummy variable. All specifications include year and quarter fixed effects and controls

for household and personal characteristics (age and number of children in a non-quadratic fashion, number of

cars and rooms, type of tenure, availability of drier, and central heating). All dependent and independent varia-

bles are in logs and deflated accordingly. The sample is restricted to individuals of age less than 60 years. All

specifications are weighted using sample weights. The income-gap presented in this table is the IV (instrumental

variables) estimated income-gaps. First-stage F-statistics, tests on the quality of the instrument, sample sizes,

and the ordinary least squares (OLS) specification and estimation are provided in an Online Appendix.

SE, self-employed.

19 The appropriate standard errors are computed using the delta method.
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an item of expenditure, one may expect to be easily recalled, is that it can be claimed as a

business expense. This may act as an incentive to the self-employed to carry some of their

activity at home and claim the expense on utilities. Thereby we could observe a higher level

of expenditure on utilities for a certain level of income that would not be due to under-

reporting but that it is only a feature of the self-employed activity and the fiscal treatment.

The degree of under-reporting revealed using utilities is only slightly larger: 22.3%. The

basket of all non-durable goods as a proxy for expenditure gives a similar degree of under-

reporting as using food expenditure, 19.9% which highlights the robustness of our results

to different specifications of the dependent variable.20

Panel B in Table 2 shows that using alternative measures of our main independent vari-

able of interest self-employment income, the level of under-reporting estimated using the

comprehensive measure of self-employment income and profit is identical. Both of these

measures highlight the importance of capturing the possibility that the self-employed make

their consumption decision based on their available and retained earnings. The use of draw-

ings from the business as the measure of income for the self-employed results in a substan-

tial decrease on the sample size, as not many individuals report taking drawings from their

business or report missing answers. Using drawings as the income variable for the self-

employed translates into more significant income under-reporting. This result may be over-

estimating the amount of under-reporting, as it might be failing to consider the influence of

retained earnings in shaping consumption decisions.

The definition of a self-employed household (being those who derive more than 25% of

their income from self-employment) might be of concern in the sense that it relies on

reported income—which may me misreported—to classify households into employment

categories. Using a proportion of reported rather than true income can lead to the misclassi-

fication of households into employment rather than self-employment. The aim of this

25-rule definition was to circumvent the use of self-reported employment status to avoid

the selection of households into employment when their main source of income is self-

employment.21 We test the robustness of the results to the alternative definitions of self-

employed household in Panel C. We show that the income-gap estimated is robust to the

definition of the self-employed household be it based on income (25-rule) or defined from

self-reports. Two alternative definitions are utilized for the latter: the first uses self-reported

employment status of the HRP in their main or subsidiary jobs (Self-Employed Head in

Panel C), while the second relates to the opportunity a self-employed household has to

under-report income whenever there any of the household members report having a

20 Arguably, estimation should also consider housing as a measure of expenditure. The problem with

this, however, is that it would require imputed rent for individuals who own their house something

for which data are not available and, more importantly, not easily computed

21 Pissarides and Weber (1989) to overcome the endogeneity of the income definition also instru-

ment for the self-employment dummy variable. However, the bias that can result in the estimates

due to weak instruments could outweigh the effect of failing to instrument and accepting the bias

introduced by considering that some households that behave as self-employed are classified in

our sample as employed. Our approach is to use alternative definitions of a self-employed house-

hold to assess the impact of definition on the estimation of under-reporting using definitions of

self-employment that are not a function of the proportions of self-employment to total reported

income.
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self-employment income source (Any Self-Employed in Panel C).22 For comparison pur-

poses, Panel C again reports the income-gap using the 25% income rule (which is equiva-

lent to the first row Food in Panel A).

5.2 Is it under-reporting?

A concern with the analysis so far (and the results obtained) might be whether the estimates

obtained can indeed be attributed to under-reporting or whether they are a feature of the

assumptions posed to obtain the estimate. It is precisely this issue that the analysis now

turns to, paying particular attention to three aspects: heterogeneous preferences for food

consumption, heterogeneous spending behaviour, and measurement error in the survey.

5.2.1 Preference heterogeneity

It has been assumed [see equation (4)] that both taxpayer groups (self-employed and

employed) have the same preferences over consumption and, therefore, the same income

elasticity of consumption. One, however, can certainly think of a more structural model

where occupational choice is driven by sector-specific skills and different preferences over

consumption. To test this assumption, the consumption functions of the two occupational

groups have been estimated separately showing that the income elasticities for both occupa-

tional groups are statistically indistinguishable from each other.

The data on food expenditure allow us to distinguish between food eaten in the house

and eaten out of the house. Since food eaten out is typically more expensive, a difference in

the pattern of consumption between the two groups could explain the gap obtained if there

was a higher preference by the self-employed for dining out. We have, therefore, tested

whether there is a different preference between food eaten in and out between the occupa-

tional groups. Estimating the share of food eaten in with respect to total food expenditure,

we find that there is no significant difference between the two groups. Therefore, the higher

level of expenditure observed for the self-employed can be neither justified by a higher ex-

penditure on food outside from home nor by a different elasticity of consumption.

5.2.2 Heterogeneous spending behaviour: financial constraints

Another reason why we might observe a discrepancy between expenditure and income may

be a different level of financial stability for the self-employed. What we know, and is con-

trolled for in the model, is that income for the self-employed is more volatile than income

for the employed. However, it could still be the case that in the years observed, 2010–2012,

the level of expenditure of the self-employed is not funded by current income only but also

22 For clarification purposes, the second definition using self-reports (Any Self-Employed) defines a

household as self-employed if any self-employment income source is available to them. This def-

inition neither accounts for the importance nor amount of self-employment income: only the op-

portunity to under-report income matters. This definition is more general than the first definition

using self-reports (Self-Employed Head) that classifies a household into self-employment regard-

ing the reported status of the HRP. This classification is made solely only the head of the house-

hold, whereas the previous one considered any income sources of the household irrespective of

who earns it.
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by past savings. If this was the case the model would be misleadingly attributing to under-

reporting the fact that some current consumption is not funded by current income but by

past income. Using variables from the Secure Access data, we are able to filter out those

individuals who claim to be financially constrained: by this it meant individuals who find

their current income not sufficient to fund their current consumption and need to recourse

to other alternative sources such as loans, savings, or money from relatives. We have cre-

ated a smaller data set of individuals not financially constrained, rerun the analysis, and are

still able to find a substantial income-gap of 22.9%, Panel A in Table 3, which cannot be

explained through the use of past incomes for this type of households.

The main category of expenditure analysed in this article is food expenditure for the rea-

sons discussed in Section V.C. However, in Table 2 we also present estimates using utilities

as an expenditure category. One of the main concerns that utilities raise is that it is one of

the main categories claimed by the self-employed as a business expense. Therefore, a higher

level of expenditure on utilities relative to income may not be a sign of under-reporting but

the result of a differential fiscal treatment for the self-employed. We have sieved out of the

estimation all those self-employed that claim any utilities bill as a business expense. Using

utilities as the expenditure category on those self-employed individuals who do not claim

any business expenses, we still observe a very similar level of under-reporting (21.9%)—see

Table 3. Estimation of the income-gap: alternative explanations of the gap

No volatility correction Volatility correction

Point estimate Midpoint

Panel A:

No financial constraints 0.218*** 0.229***

(0.083) (0.082)

Panel B:

No business expenses claim 0.212*** 0.219***

(0.05) (0.049)

Panel C: Income measurement error

Any documents 0.206** 0.218***

(0.081) (0.08)

HMRC documents 0.310** 0.320**

(0.127) (0.125)

Notes: 2SLS (two-stages least squares) regressions are based on equation (4) and income-gaps estimated as in

equation (5) and (6). Robust standard errors are given in parentheses. The stars indicate significance at the fol-

lowing levels: *p< 0.10, **p < 0.05, ***p < 0.01. The dependent variable in Panel B is utilities. The depend-

ent variable is food expenditure for Panel A and C and is the default expenditure variable unless specified

otherwise. Independent variable of interest is household disposable labour income instrumented using the level

of education and the type of occupation (white or blue collar, defining white collar as those individuals who

are employers in small or large organizations or hold a higher managerial, higher professional, lower profes-

sional and higher technical, lower managerial and higher supervisory, and intermediate position) and the self-

employment dummy variable. All specifications include year and quarter fixed effects and controls for house-

hold and personal characteristics (age and number of children in a non-quadratic fashion, number of cars and

rooms, type of tenure, availability of drier, and central heating). All dependent and independent variables are

in logs and deflated accordingly. The sample is restricted to individuals of age less than 60 years. All specifica-

tions are weighted using sample weights. The income-gap estimations presented in this table are the IV (instru-

mental variables) estimated income-gaps as in equation (6). First-stage F-statistics, tests on the quality of the

instrument, and the OLS specification are provided in an Online Appendix.
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Panel B in Table 3.Therefore, there is evidence that neither the role of savings in funding

current consumption nor the possibility of claiming of business expenses from some ex-

penditure categories is the driver of the results obtained.

5.2.3 Measurement error

As noted earlier, one of the caveats of using surveys relates to the accuracy of the informa-

tion reported. The nature of the survey makes it likely that expenditure is more accurately

reported than income, since the survey makes available instruments for making expenditure

as accurate as possible. For example, in the case of food a diary is filled by each member of

the family. In the case of utilities, being a recurrent expense, it is easy to recall (Bee et al.,

2012). For income, however, under-reporting may not be the only reason behind the dis-

crepancy found. Individuals are asked about their current income. Employees are usually

paid on a monthly basis, so their claim of income earned should not deviate in excess of

what they actually earn. That is, it should be free from recall error. For the self-employed,

however, this is not the case. Recalling their last profit of their businesses may not be such

an easy task. Therefore, it may be true that the discrepancy found might stem from meas-

urement error due to recall, that is, the self-employed might be supplying approximate fig-

ures for their income that have little to do with their true levels.23 There is substantive

evidence that the length of the recall period, that is the lapse between occurrence and re-

port, influences the accuracy of the report. Scott and Amenuvegbe (1991) find that average

daily expenditures reported fall by almost 3% for every day added to the recall period being

frequently purchased items the most affected. Deaton (1997) coined the tendency to forget

earlier transactions ‘progressive amnesia’.24 For income, Withey (1954) interviewed partici-

pants about their current income in 1 year, and then re-interviewing the participants 1 year

later asking them about the past income, only 61% of the cases reported the same income

in their current and retrospective reports. Converse evidence is also found on the literature,

and Marquis and Moore (2010) only found that increasing under-reporting linked to an in-

crease in the recall period for one of the eight programmes analysed in the Survey of

Income and Programme Participation (SIPP).

To assess whether the discrepancy stems from simple measurement error, we have car-

ried out two checks. In the first, we have selected those individuals who consulted any

documents to report their profit figures to the survey.25 These documents could be a Notice

23 Two scenarios can arise from the income reported by the self-employed. If the income reported

by the self-employed is uncorrelated with their true income or reported income to the tax author-

ity, then this is simply noise and can be direction of the bias is unclear. It could also happen that

when reporting to the survey, the self-employed give a measure of income that lines up better

with their true income than it does with the reported income to the tax authority. If this was the

case, the estimate of under-reporting obtained from this method using survey data on incomes

might be underestimating the extent of non-compliance.

24 Evidence is mixed, though. The Indian National Sample Survey which surveys households experi-

mented with different recall periods for different groups of goods. They found that decreasing the

recall period increased reported expenditure on food by 30% and total expenditure by 17%

(Deaton, 2005). But this is not always the case. The NSSO Expert Group on Sampling Errors (2003),

however, has noted that for certain foods a longer recall period was better than a shorter one (30

days versus 7 days) (cited in Wodon, 2007).

25 The nudge to consult documents is a strategy from the interviewers to reduce recall errors. This

procedure has proven efficient as documented by Maynes (1968) who found less errors in reports
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of Tax Assessment (form 300), their Annual Accounts (or the summary), their Tax Return,

or any other documents. Estimates are reported in Panel C of Table 3, which shows that the

level of under-reporting is larger than in the case when no document is consulted (21.8 ver-

sus 19.6%). The second check looks at the estimate in the presence of administrative data.

One of the differences between filling out a survey and reporting to the revenue service is

the incentive to report the true income. In the survey, individuals may report their true in-

come more accurately than they do to the revenue service, as there is no gain from misre-

porting to the survey while misreporting to the tax authority translates into tax savings.

However, one may also argue that some of the individuals, who are afraid of their data

being linked to their tax records despite reassurance of the anonymity of their responses,

will provide the same answer to the survey as they did to the revenue service for the sake of

consistency and to avoid self-incrimination.

To disentangle whether these effects are biasing the results, we repeat the estimation

only for individuals who have made use of documents that have already been used for tax

purposes or that are from the revenue service: the Notice of Tax Assessment and the Tax

Return. Using only individuals who have looked at these documents, we find a larger value

of under-reporting of 32%, Panel C in Table 3. However, we need to take these results

with care, as the sample size of self-employed using these documents is significantly

reduced. Even so, this highlights the potential advantages of using administrative and sur-

vey data together, and it outlines that even when using documents to better report income,

the income gap is still visible.

5.3. Heterogeneity in the income-gap

This section constructs a profile of the non-compliant self-employed.26 A summary of the

results including the income-gaps is contained in Table 4, and full estimation and tests of

the adequacy of the instruments are available in an Online Appendix.

5.3.1 Non-compliance: age

To assess the impact of age on self-employment under-reporting, we introduce the inter-

action of the self-employment dummy variable and different age categories as in equation

(7). We have analysed this taking into account the age of the HRP and also the age of the

self-employed individual (if different). The results in Panel A of Table 4 show that as indi-

viduals age, they become more compliant. That is, in households where the HRP is less

than 35 years old, income is under-reported by on average 37.5%; if between 35 and 45

years old, then it is under-reported by 18.2%; and if between 45 and 60 years old, then it is

under-reported 13.6%. The finding that the income-gap decreases as age increases is

of individuals who were prompted to look at the records of the amount held in their savings

accounts than in those who were not. Same results were found by Grondin and Michaud (1994)

and Moore et al. (2000) who found a reduction of errors in reporting of income when using tax

forms (cited in Moore and Welniak 2000). Instructions were given in the LCFS for interviewers to

prompt the use of documents.

26 Other characteristics aside from age, gender, and region were tested, but non-compliance did not

vary in a statistically significant way between groups. These characteristics were their legal form

(whether a partnership or sole trader),
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Table 4. Estimation of the income-gap: profiles of non-compliance

No correction for volatility Correction for volatility

Point estimate Midpoint

Panel A: Age (years)

<35 0.375*** 0.375***

(0.093) (0.093)

35–45 0.172*** 0.182***

(0.063) (0.063)

>45 0.136** 0.149**

(0.066) (0.065)

Panel B: Gender

Wife �0.051 �0.043

(0.132) (0.131)

Husband 0.188*** 0.196***

(0.049) (0.048)

Both 0.309*** 0.331***

(0.089) (0.086)

Panel C: Region

North 0.179* 0.188*

(0.106) (0.104)

Yorkshire and the Humber �0.224 �0.166

(0.261) (0.249)

Midlands 0.122 0.137

(0.118) (0.116)

East 0.315*** 0.316***

(0.08) (0.08)

Greater London 0.418*** 0.429***

(0.09) (0.089)

South 0.148* 0.156**

(0.076) (0.075)

Wales and Scotland 0.067 0.069

(0.149) (0.149)

Notes: 2SLS (two-stages least squares) regressions based on equation (7) and the income-gaps obtained as in

equation (5) and (6). Robust standard errors are given in parentheses. The stars indicate significance at the fol-

lowing levels: *p< 0.10, **p< 0.05, ***p< 0.01. Survey data pooled for waves 2010–2012. The dependent

variable is food expenditure. Independent variable of interest is household disposable labour income instru-

mented using the level of education and the type of occupation (white or blue collar, defining white collar as

those individuals who are employers in small or large organizations or hold a higher managerial, higher profes-

sional, lower professional and higher technical, lower managerial and higher supervisory, and intermediate

position). The self-employed dummy variable is interacted with the characteristic N in question as in equation

(7). All specifications include year and quarter fixed effects and controls for household and personal character-

istics (age and number of children in a non-quadratic fashion, number of cars and rooms, type of tenure, avail-

ability of drier, and central heating). All dependent and independent variables are in logs and deflated

accordingly. The sample is restricted to individuals of age less than 60 years. All specifications are weighted

using sample weights. The income-gap presented in this table is the IV (instrumental variables) estimated in-

come-gaps. First-stage F-statistics, tests on the quality of the instrument, and the OLS specification are pro-

vided in an Online Appendix.
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consistent with the findings in the literature on tax audits in the USA using Taxpayer

Compliance Programme (Clotfelter, 1983; Feinstein, 1991).27

5.3.2 Non-compliance: gender

Gender is another characteristic generally observed by the revenue service. We find that

men under-report significantly more than women. Panel B in Table 4 shows that house-

holds of two self-employed (both in Table 4) under-report more than households of one

self-employed. This result is in line with intuition. A self-employed individual has higher

chances of under-reporting their income than an employee due to the absence of third-party

reporting. A household of two self-employed has even more opportunities to under-report

than a household of a single self-employed individual. These results are in line with those

found by Johansson (2005) for Finland but run against those found by Schuetze (2002) for

Canada. However, in households of one self-employed, the self-employment dummy vari-

able is not significant when the self-employed is the wife, but income-gap is higher in house-

holds where the self-employed is male. Our result is in line with what has been found in

studies using surveys and experiments analysing tax compliance (Tittle, 1980; Torgler and

Schneider, 2006; Spicer and Becker, 1980; Baldry, 1987; Kleven et al., 2011).

Vogel (1974), using a survey in Sweden, found that men think of themselves as having

better illegal opportunities than women. Torgler and Valev (2010) using data from eight

Western European countries from the World Values Survey and the European Values

Survey that span the period from 1981 to 1999 also find that in the case of bribes men are

more frequently asked for bribes by government officials than women. They find, in gen-

eral, women are more willing to comply.28 Opposite results can also be found in the litera-

ture such as Baldini et al. (2009) who use the discrepancy between the income reported to

the fiscal authorities and the income reported to the Survey of Household Income and

Wealth in Italy for the region of Modena as a measure of income tax evasion. Using a pro-

bit model they find women are more likely to under-report than men. However, their study

refers only to a particular region of Italy, and the results of the study cannot be generalized

to the whole population. Schuetze (2002), however, finds that the sex of the individual

yields no difference in compliance behaviour.

5.3.3 Non-compliance: region

Knowing how non-compliance is distributed geographically can provide evidence on which

regions are less compliant and therefore may want to be more targeted with the audits by

27 Criminology studies provide evidence of this same finding for crimes in general. It seems that for

all types of criminals and crimes, there exists a common distribution for age which shows to be in-

variant to social and cultural conditions, so that crime is negatively correlated with age. Though

the theories for why this happens vary as discussed in Tittle, 1980; Brown and Miller, 1988.

28 Gender differences in delinquency have been largely investigated in criminology, and many theo-

ries have been proposed. The fact that this difference in behaviour was due to the inequitable

role in society of women and men was discarded, since entrance in the labour market of women

did not affect crime rates. The most accepted theory to support this difference points at self-

control and opportunities to commit crimes as the drivers. Delinquent men are found to be more

exposed to delinquent companions that can influence their behaviour through imitation (Mears

et al. 1998).
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the tax authority.29 Panel C in Table 4 reports the results, with the most non-compliant

regions in the UK being Greater London followed by the East of England, the North, and

the South.

6. Concluding Remarks

This article has revisited the use of expenditure and income as one of the methods that rely

on traces of true income to identify non-compliance. Using an extended version of the

household expenditure survey in Great Britain, we find that the self-employed under-report

on average around 80.4% of their true income (or equivalently, their income-gap is

19.6%). Given that self-employment income in the UK for the period of study, 2010–2012,

represented 5.5% of GDP, this translates into an estimate of unreported taxable income

during this period of 1.6% of GDP. The magnitude of the income-gap has been shown to

be robust to the expenditure and income variables used which praises the robustness of the

results.

Methods that rely on traces of true income have some desirable advantages: they are less

costly as they are typically a by-product of an existing survey; they do not rely on the detec-

tion rate of auditors or on self-reported non-compliance; they are available on a timelier

manner; and finally, they can offer a wider range of observable characteristics for the indi-

vidual than those available on tax records. However, as non-compliance is ascertained

through the relationship between other variables, it is fundamental in this type of exercises

to investigate how closely the gap obtained can be linked to non-compliance. We have done

this by identifying other possible explanations of the discrepancy and ruling them out as the

main drivers of our findings. Our results identify that the income-gap obtained is neither

driven by preference heterogeneity nor by the possibility of households being financially

constrained and using their savings to fund current consumption, nor can it be attributable

to measurement error.

We showcase also that these indirect methods have an extra advantage: they can be

extended not only to measurement but to understanding the traits that relate to non-

compliance. This is particularly possible because of the richness in observables that survey

data introduce that go far beyond those available on tax records and can enable tax admin-

istrations to understand the characteristics that most correlate to non-compliance to better

design their compliance activities. We have identified men to be less compliant than women

and taxpayers to become more compliant as they age. The income-gap is also found to vary

by regions. Other characteristics such as the legal form of self-employment were not identi-

fied to correlate in a statistically significant manner.

This article acknowledges, as Slemrod and Weber (2012) highlight, the difficulty in pro-

viding evidence of the unobservable and recognizes the need to build trust in the use of in-

direct approaches to the measurement and understanding of non-compliance. We aimed at

contributing to this ‘credibility revolution’ by showcasing the strength of the results

obtained using the expenditure-based method to uncover traces of non-compliance and

testing that indeed the income-gap observed links to non-compliance. Indirect methods

29 We have tried considering all the regions of England as well as Scotland and Wales. Restrictions

on the sample size due to the Secure Access nature of the data used led to the pooling of certain

regions together to achieve a sufficient sample size that ensured anonymity.
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should not be treated as substitutes of direct methods but rather complements in that they

are able to answer questions that cannot be answered using solely administrative sources.

Supplementary Material

Supplementary material is available at Cesifo online.
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Appendix A

Table A1. Summary statistics of the covariates

N Mean SD

Panel A: Employed

Age 4045 40.053 10.02

Number of children 4045 0.833 0.941

Local authority tenant 4045 0.03 0.169

Other rented 4045 0.122 0.327

Owner with mortgage 4045 0.617 0.486

Number of cars 4045 1.322 0.711

Central heating 4045 0.968 0.176

Drier 4045 0.628 0.483

Number of rooms 4045 5.836 1.78

Panel B: Self-employed

Age 733 42.175 9.663

Number of children 733 0.956 0.984

Local authority tenant 733 0.027 0.161

Other rented 733 0.112 0.316

Owner with mortgage 733 0.606 0.489

Number of cars 733 1.294 0.758

Central heating 733 0.969 0.173

Drier 733 0.669 0.471

Number of rooms 733 6.218 1.898
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1. Introduction 

The result that public deficits and public debt accumulation have implications 

for interest rates is a common feature in theoretical models and also constitutes an 

important part of policymakers’ conventional wisdom. From a policymaking point of 

view the nexus between fiscal developments and interest rates s rendered timely in the 

current era when pressures for macroeconomic activism are exercised on fiscal 

authorities. Moreover, it is often argued that large fiscal imbalances may endanger the 

coherence of national macroeconomic policies and jeopardize price-stability oriented 

monetary policies.  

The relationship between the debt/deficit and interest rates remains largely an 

empirical question. Studies done in the 1980s, largely focused on the US, in the context 

of crowding-out discussions are inspired by this debate.1 Some recent studies for the US 

and for some EU countries, conclude that the reduction of yields and lower spreads of 

long-term rates over short-term rates follow more positive budget balance projections. 

For instance, Engen and Hubbard (2004), and Thomas and Wu (2009) have used fiscal 

projections for the US, and Heppke-Falk and Hüfner (2004) use fiscal projections for 

some European countries. 

This paper contributes to the literature by using a panel of semi-annual vintages 

of fiscal and macro forecasts of the European Commission (EC), as the measure of the 

expectations for growth and fiscal stance, covering the 1998:II-2008:II, to assess its 

effects on 10-year government bond yields in 14 European Union (EU) countries. The 

paper is organized as follows. Section two explains the modelling strategy. Section 

three reports the empirical analysis. Section four concludes. 

                                                 
1 See Evans (1985) and Wachtel, and Young (1987). 
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2. Model specification 

The starting specification relates the changes, cg, in the 10-year government 

debt yields, i, to a set of possible explanatory factors, which include the information 

revealed via the EC half yearly macro and fiscal forecasts. Within a panel data 

framework the general testable model can be written as follows: 

 

 , 1 , 1 , 2 , , 3 , 1 2
e f e us

j t j j t j t j t k j t t t jtcg cg y b d i s uα α β β β γ γ= + ∆ + + + + ∆ + + ,  (1) 

 

where the index j (j=1,…,N) denotes the country, the index t (t=1,…,T) indicates the 

period and αj stands for the individual effects to be estimated for each country j. 

Moreover, we have: i – 10-year government bond yield; ius – 10-year US government 

bond yield; s – stock market returns, computed as the logarithmic growth rate of the 

relevant stock price index, P, 

 

 1ln( / ) 100t t ts P P−= × . (2) 

 

 ye is the difference between the EC forecasts for the real GDP growth rate and the 

growth rate in the last year, while de is the difference between the EC forecasts for the 

debt-to-GDP, and , ,
f
j t kb  is the forecast in period t for the fiscal balance ratio in country j 

in year k. More precisely, and, for instance, for the real growth rate, 

 

 , , , 1 , ,
e f f
j t j t t j t ty y y+= − ,  (3) 
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with , ,
f
j t ty – the forecast in period t for the real growth rate in country j in year t+1, and 

, ,
f
j t ty  – the forecast in period t for the real growth rate in country j in year t. 

Additionally, it is assumed that the disturbances ujt in (1) are independent across 

countries. 

As a departing point one could expect that forecasts of future increases in the 

debt-to-GDP ratio or in the deficit ratios may imply an increase in the long-term interest 

rate, since it may impinge negatively on the credit risk and quality of the outstanding 

sovereign debt liabilities. Indeed, market participants may perceive an additional risk 

stemming from the implied loosening of fiscal stance under such conditions.2 On the 

other hand, capital markets may also value the increased liquidity associated to the 

existence of additional outstanding sovereign debt, and a decrease in the long-term 

yields cannot be discarded as well, given that default risk has been perceived as rather 

mitigated in the EU context.3  

A direct effect may also be expected when higher real growth forecasts are 

known, implying a steeper slope of the yield curve. Additionally, increases in the rate of 

return of equities may decrease the demand for sovereign debt as investors readjust their 

portfolio allocation. Therefore, bond prices would decline and bond yields could rise.  

The 10-year US government debt yield measures international factors that might 

have an impact on the determination of the long-term 10-year EU yields. One would 

expect the 10-year US yield to fall if there is a raise in the demand for US government 

debt. Assuming the existence of spillover effects to the European government bond 

market, there might also be a raise in the demand for European long-term bonds. This 

leads to rising prices, declining 10-year government bond yields, and the associated 

                                                 
2 See Alesina et al. (1992). 
3 See Codogno et al. (2003), Bernoth et al. (2004), and Afonso and Strauch (2007). 
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decrease of European 10-year yields. Furthermore, it is assumed that the US long-term 

interest rate does not react to changes in the European long-term interest rates. 

 

3. Empirical analysis 

3.1. The data set 

I use the semi-annual vintages of the fiscal and macro forecasts of the EC in the 

period 1998:2-2008:2, as well as the compatible data for 10-year long-term interest rates 

and for the measure of the stock market index returns. 14 EU countries are included in 

the analysis: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Italy, 

Ireland, the Netherlands, Portugal, Spain Sweden, and UK. 

The publication dates of the semi-annual vintage EC forecasts, the so-called 

spring and autumn economic forecasts, varied in the past between March and April in 

the first case, and between October and November in the second case. Table 1 reports 

the dates of such publications. Since these economic forecasts are regularly produced 

and are public, one may expect market participants to incorporate this information in 

their views towards the level of long-term interest rates. 

 

Table 1 – EC semi-annual forecast vintages 
 

 2008:2 2008:1 2007:2 2007:1 2006:2 2006:1 2005:2 2005:1 
Publication date 23-Oct 15-Apr 24-Oct 23-Apr 24-Oct 24-Apr 07-Nov 18-Mar 
Month 10 4 10 4 10 4 11 3 
 2004:2 2004:1 2003:2 2003:1 2002:2 2002:1 2001:2 2001:1 
Publication date 18-Oct 29-Mar 20-Oct 28-Mar 04-Nov 12-Apr 12-Nov 06-Apr 
Month 10 3 10 3 11 4 11 4 
 2000:2 2000:1 1999:2 1999:1 1998:2 
Publication date 26-Oct 21-Mar Nov Apr Oct 
Month 10 3 11 4 10 

Source: European Commission. 
 

 

As an example, Figure 1 illustrates the differentials between EC budget deficits 

forecasts and outcomes for the cases of France and Greece during the period 1998-2008. 
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It is clear that differences occurred regularly throughout the period under analysis for 

these two examples, and the same is true for the other EU countries. For instance, 

during that period, the average difference between the maximum and the minimum 

forecasted and observed values was 1 percentage point (pp) and 2.6 pp, respectively for 

France and for Greece. However, such differences were as high as 2.2 pp in 2002 for 

France and 7.0 pp in 2003 for Greece.  

 
Figure 1 – Budget balance EC forecast vintages 

 
1a – France 1b – Greece 

AU 06

SP  06

Actual + SP  07

AU 05SP  05
AU 04

SP  04
AU 03

SP  03

AU 02

SP  02

AU 01

SP  01

AU 00

SP  00

-5.0

-4.0

-3.0

-2.0

-1.0

0.0

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

%
 o

f G
D

P

AU 06

SP  06

EC + SP  07

AU 05
SP  05

AU 04
SP  04

AU 03

SP  03
AU 02

SP  02

AU 01
SP  01

AU 00

SP  00

-8.0

-7.0

-6.0

-5.0

-4.0

-3.0

-2.0

-1.0

0.0

1.0

2.0

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

%
 o

f G
D

P

 

Source: EC semi-annual vintages of fiscal forecasts. AU – autumn; SP – spring. 

 

In the baseline regressions, and for the endogenous change in the long-term 

bond yields, this is computed as the change between the 10-year interest rate between 

month 2 and 3 and between month 9 and 10. Naturally, it is not easy to exactly select 

both the months and the data to use regarding such higher frequency data to align with 

the semi-annual macro data. Indeed, several irregularities can play a role, for instance, 

some forecast vintages are coming out instead at the beginning of months 4 and 11, 

while some data can already be know by the public and capital market participants in 

advance of its public announcement. I use both end of the month data and monthly 

averages. 
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Regarding interest rates, these are the 10-year government benchmark bond 

yields taken from Reuters, end of month observations and monthly averages, both for 

the EU countries and for the US. To compute the stock market returns I used the Dow 

Jones Euro STOXX price index data.4 

 

3.2. Results 

Table 2 reports the results for the change in the 10-year government bond yield 

for the period 1998:II-2008:II, using as the months to anchor the capital markets data 

March and October.5 Table 2 presents estimation results using monthly average yields. 

 
Table 2 – Estimation for the change in the 10-year government yield ( , 1j t t tcg i i −= − ) 

(Monthly average yields , 1998:II-2008:II) 
 

 (1) (2) (3) (4) (5) (6) 

Constant 
0.0114 * 

(1.7) 
0.0104 
(1.5) 

-0.0010  
(-0.1) 

0.0131 * 
(1.9) 

0.0115 * 
(1.7) 

0.0035 
(0.3) 

,j tcg∆  
0.4535 *** 

(17.8) 
0.4679 *** 

(16.5) 
0.4678 *** 

(16.3) 
0.4526 *** 

(18.0) 
0.4689 *** 

(16.6) 
0.4695 *** 

(16.6) 
us
ti∆  

0.0434 *** 
(3.0) 

0.0356 ** 
(2.4) 

0.0355 ** 
(2.4) 

0.0450 *** 
(3.1) 

0.0360 ** 
(2.4) 

0.0358 ** 
(2.4) 

, , 1 , ,
f f
j t t j t ty y+ −  

0.0352 *** 
(4.0) 

0.0361 *** 
(4.1) 

0.0383 *** 
(4.5) 

0.0364 *** 
(4.2) 

0.0370 *** 
(4.3) 

0.0386 *** 
(4.4) 

, ,
f
j t tb  

-0.0128 ** 
(-2.1) 

-0.0112 * 
(-1.8) 

-0.0117 ** 
(-2.1)    

, , 1
f
j t tb +     

-0.0104 * 
(1.7) 

-0.0094 
(-1.5) 

-0.0137 * 
(-1.7) 

st 
  

0.0005 * 
(1.8) 

0.0003 * 
(1.7) 

 0.0006 ** 
(2.0) 

0.0005 * 
(1.9) 

, , , , 1
f
j t t j t td d −−   

 -0.0052 
(-1.0) 

 
 

-0.0037 
(-0.7) 

Adj. R2 0.52 0.52 0.52 0.51 0.52 0.52 
Observations 267 267 267 267 267 267 
Notes: The t statistics are in parentheses. *, **, *** - statistically significant at the 10, 5, and 1 percent 
level respectively. Panel Least Squares, cross-section fixed effects, white diagonal standard errors and 
covariance. y – real growth, d – debt ratio, b – budget balance ratio, s – Dow Jones STOXX returns. 

 

The results show a positive relationship between the behaviour of the bond 

yields in the EU and the 10-year US yields. Better real growth forecasts also push 

                                                 
4 Euro area (changing composition) - Equity/index - Dow Jones STOXX - Price index - Historical close, 
end of period - Euro, provided by the ECB. 
5 Panel unit roots tests reject the unit root null for the change in the yield. 
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upwards the long-term yields while stock returns show an opposite effect. More 

interestingly, it is possible to observe a statistically significant direct dependence of 

long-term bond yields on the forecasts of the fiscal balance-to-GDP ratios. Using either 

forecasts for budget balances for period t, made in year t (columns 1 to 3 in Table 2), or 

forecasts for budget balances for period t+1, made in year t (columns 4 to 5 in Table 2), 

provide quite similar results.   

Therefore, such evidence implies that new forecasts provided by the EC on 

lower government budget balances (higher deficits) push up the price paid by 

sovereigns to raise financing in the capital markets. On the other hand, the relationship 

between the vintages of government debt ratios and the developments in long-term 

yields is not statistically significant. 

 

4. Conclusion 

This paper assessed the effects of macroeconomic and fiscal forecasts on long-

term government bond yields for a panel of 14 EU countries. I used the semi-annual 

vintages of fiscal and macro forecasts of the EC as the measure of the markets’ 

expectations for economic growth and for the fiscal policy developments, covering the 

period 1998:II-2008:II. Results show that 10-year general government yields increase 

with better growth forecasts, and with decreases in the budget balance-to-GDP ratios, 

signalling that sovereigns then need to pay a higher price to finance higher forecasted 

budget deficits. In other words, the results suggest that market discipline may arise via 

the expected budget deficit on a given year. 
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