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Summary

This PhD dissertation gathers three essays on the world distribution of wealth.
The first chapter, “The Missing Wealth of Nations: Are Europe and the U.S. net
Debtors or net Creditors?” attempts to measure the wealth held by rich individuals
in offshore tax havens, using unique Swiss statistics and systematic anomalies in
the international investment data of countries. The main finding is that about 8%
of the world’s financial wealth of households is held offshore, of which at least three-
quarters go unrecorded in the official data. Accounting for this missing wealth can
turn the world’s second largest net debtor, the eurozone, into a net creditor, and
significantly improves the net position of the world’s largest net debtor, the U.S.

The second chapter, “The End of Bank Secrecy? An Evaluation of the G20 Tax
Haven Crackdown”, written with Niels Johannesen, investigates whether recent
policy initiatives aimed at curbing tax evasion has been effective. In the aftermath
of the financial crisis, G20 countries compelled tax havens to sign bilateral tax
treaties providing for the exchange of bank information upon request. Based on a
rich dataset from the Bank for International Settlements, the chapter shows that
the signature of treaties has not provoked any substantial repatriation of wealth
onshore but so far has led to a relocation of offshore fortunes to the benefit of the
least compliant tax havens.

The last chapter, “Capital is Back: Wealth-Income Ratios in Rich Countries,
1700-2010”, written with Thomas Piketty, attempts to document and explain the
long run evolution of aggregate wealth to income ratios. It establishes two sets of
striking facts: first, wealth-income ratios have been rising in all rich countries since
the 1970s; second, today’s ratios appear to be returning to the high levels observed
in Europe in the 18th and 19th centuries (600%-700%). The bulk of the 1970-2010
dynamics can be explained by the slowdown of income growth (largely due to the
slowdown of population growth) and by a long-run asset price recovery, itself driven
by changes in capital policies since the World Wars. These results, supported by
a new, extensive database on wealth and income, shed new light on the changing

shape of the production function and the global rise of capital shares.
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CHAPTER 1

The Missing Wealth of Nations:
Are Europe and the U.S. net
Debtors or net Creditors?

Abstract: This chapter shows that official statistics substantially underestimate
the net foreign asset positions of rich countries because they fail to capture most
of the assets held by households in offshore tax havens. Drawing on a unique
Swiss dataset and exploiting systematic anomalies in countries’ portfolio investment
positions, I find that around 8% of the global financial wealth of households is held
in tax havens, three-quarters of which goes unrecorded. On the basis of plausible
assumptions, accounting for unrecorded assets turns the eurozone, officially the
world’s second largest net debtor, into a net creditor. It also reduces the U.S. net
debt significantly. The results shed new light on global imbalances and challenge the
widespread view that, after a decade of poor-to-rich capital flows, external assets
are now in poor countries and debts in rich countries. I provide concrete proposals

to improve international statistics.
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1 Introduction

There are two puzzles in international investment statistics. The first is a set of
statistical anomalies. At the global level, liabilities tend to exceed assets: the world
as a whole is a net debtor (Lane and Milesi-Ferretti, 2007). Similarly, the global
balance of payments shows that more investment income is paid than received each
year. Since the problem was identified in the 1970s, the International Monetary
Fund has commissioned a number of reports to investigate its causes, and national
statistical agencies have put considerable resources into improving their data. Yet
despite a great deal of progress, large anomalies remain; many European securities,
in particular, have no identifiable owner (Milesi-Ferretti et al., 2010).

The second puzzle is a theoretical challenge. Since the latter half of the 1990s,
capital has been flowing from poor to rich countries. As a result, the rich world
now appears to be a sizeable net debtor in the official data, dragged down by the
U.S. and Europe. While the literature has put forward possible explanations for the
U.S. net debt and the rise in China’s assets,! the negative net positions of Europe
and the overall rich world remain largely unexplained. Despite this, many observers
have grown accustomed to the view that external assets are now in poor countries
and debts in rich countries. In the public debate, the view that “China owns the
world” has become particularly popular. Should it be correct, the implications for
policymaking and open-economy modeling would be far-reaching.

My paper challenges this view. The negative net foreign asset position of the
rich world, I argue, is an illusion caused by tax havens. International statistics
fail to capture most of the assets held by households through tax havens: they
overlook the portfolios of equities, bonds, and mutual fund shares that households
own via banks in Switzerland and other countries with strict bank secrecy rules.

This coverage gap explains many of the long-standing anomalies in global data. My

1See Dooley et al. (2003), Bernanke (2005), Dollar and Kraay (2006), Engel and Rogers (2006),
Caballero et al. (2008), Mendoza et al. (2009), Carroll and Jeanne (2009), Ma and Haiwen (2009),
Obstfeld et al. (2010), Aguiar and Amador (2011), Song et al. (2011), and Alfaro et al. (2011)
among others.
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computations find that around 8% of households’ financial wealth is held through
tax havens, three-quarters of which goes unrecorded. This stock of unrecorded
assets is double the recorded net debt of the rich world (Figure I). Since a body
of evidence suggests that most of the wealth in tax havens belongs to residents of
rich countries, accounting for it turns the rich world into a net creditor. Despite
a decade of global imbalances, therefore, external wealth is still probably in rich
countries overall: China does not own the world yet. Back in the 1980s-1990s the
rich world had a large positive net position; over the last decade it has eaten some of
its claims away; but today poor countries are still repaying their debts to advanced
economies.

These findings have direct implications for core issues in international macroe-
conomics. On the basis of plausible assumptions, accounting for the wealth in tax
havens turns the eurozone, officially the world’s second largest net debtor, into a
net creditor. It also improves the U.S. net position. Now, the net foreign asset
position is a key state variable in dynamic macroeconomic models. Accurate net
positions are essential to assess the merits of the different views put forward on the
causes of global imbalances and they are important to monitor financial stability.
A large body of literature has questioned the sustainability of global imbalances.?
If indeed the net positions of Europe and the U.S. are higher than in the official
statistics, the required international adjustment is smaller than commonly thought.
Domestic imbalances and public finance issues may be more serious today for rich
countries than global imbalances: rich countries taken as a whole are richer than we
think, but some of their wealthiest residents hide part of their assets in tax havens,
which contributes to making governments poor. So far, tax havens have been ig-
nored by the literature that studies the evolution of top income shares around the

world (Atkinson et al., 2011).> My findings, therefore, also have implications for

2See Obstfeld and Rogoff (2005), Blanchard et al. (2005), Gourinchas and Rey (2007b), the pa-
pers in Clarida (2007), Hausmann and Sturzenegger (2007), Curcuru et al. (2008), and Blanchard
and Milesi-Ferretti (2009) among others.

3The two exceptions are Roine and Waldenstrém (2009) who use anomalies in Sweden’s balance
of payments to approximate capital flight, and Dell et al. (2007) who use Swiss tax data to put an
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this strand of research: my macro-based estimate of the funds held through tax
havens could be used as a first step to include these funds into micro-based studies
of income and wealth distributions.

The paper proceeds as follows. Section II begins with a brief primer on the
activities that take place in tax havens and the statistical issues involved. Section
IIT analyses a previously unused official dataset from the Swiss National Bank. A
considerable amount of wealth is held unrecorded in Swiss accounts, and contrary
to popular belief, this wealth mostly belongs to residents of rich countries. Section
IV then presents a novel method to estimate the personal wealth in all the world’s
tax havens, using anomalies in the aggregate portfolio stock data of countries (the
key source here is Lane and Milesi-Ferretti, 2007). My method is indirect and re-
lies on data with known imperfections, so it is subject to some margin of error.
Section V presents consistency and robustness checks, based on bilateral and flow
data from the IMF, suggesting that the order of magnitude I find is reliable. The
many datasets used in this paper all paint the same picture: households own a
large amount of mutual fund shares through unrecorded accounts in tax havens. In
Section VI, I propose scenarios as to how including the unrecorded assets in the
statistics would affect published international investment positions. I discuss the
implications for global imbalances and the uncertainties that remain. The conclu-
sion provides concrete proposals to improve the official data. There are numerous
intricacies in the financial activities of tax havens and the international statistics.
The most important ones are discussed in the paper; others are detailed in a com-

prehensive Online Appendix.

upper bound on the amount of capital income earned in Switzerland by non-resident taxpayers.
Tax data, however, are not an appropriate source in this case, because the bulk of income earned
by foreigners in Switzerland does not have to be declared to Swiss tax authorities.
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2 Tax Havens and Their Implications for Inter-
national Statistics

First, let’s look at the basic concepts that will be used throughout the paper. A
country’s foreign assets and liabilities are recorded in its international investment
position (IIP). The IIP is the stock equivalent of the financial account of the balance
of payments: the IIP shows the stock of existing cross-border investments at the
end of each year, while the balance of payments shows the yearly flow of new invest-
ments. There are three broad categories of cross-border claims: direct investments
(holdings of over 10%), portfolio securities (equities and bonds that do not qualify
as direct investment), and other assets (mainly loans and deposits).* At the end of
2008, as shown by Table I, securities were the largest category: they accounted for
$40tr out of $90tr.

Tax havens host numerous financial activities. About 40% of the world’s for-
eign direct investments are routed through tax havens such as the British Virgin
Islands.” Many investment funds and financial vehicles are incorporated offshore.
Luxembourg is the second largest mutual fund center in the world after the U.S; a
great deal of the world’s money market funds are incorporated in Ireland; and most
hedge funds are in the Cayman Islands. Multinational corporations routinely use
tax havens for treasury operations and group insurance. Some of these activities

have legitimate roles and are satisfactorily covered in the statistics.%

My paper
focuses on one specific tax haven activity: personal wealth management or “pri-
vate banking”. This activity is present in many but not all tax havens. Leaders

include countries with strict bank secrecy rules such as Switzerland, the Cayman

Islands, the Bahamas, Hong Kong, Singapore, and Jersey. Banks incorporated in

40n the asset side of official IIPs, statisticians isolate a fourth category, reserve assets, which
includes the portfolio securities and other assets held by central banks. In this paper, “securities”
will always include the fraction of reserve assets invested in securities.

°See data gathered by the IMF for its Coordinated Direct Investment Survey. In 2011 for
instance, 30% of India’s inward direct investments came from Mauritius; 25% of Brazils’ came
from the Netherlands; 60% of China’s came from Hong Kong and the British Virgin Islands.

6See for instance IMF (2000).
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these countries — which are often subsidiaries of large global banks — attract foreign
individuals and provide them with investment advice and services. In the IIPs of
countries, the personal wealth management activities of tax havens do not affect
direct investment data, slightly affect “other assets”, but cause large, systematic

errors for portfolio securities.

A How Cross-Border Securities Should be Recorded in Prin-
ciple

To see what errors occur in portfolio data, denote A;; the amount of securities is-
sued by country j, owned by residents of country ¢ # j. To measure A,;;, the data
collection system of each country i covers some agents directly and others indirectly
(IMF, 2002). Financial corporations such as banks, investment funds, and insur-
ance companies, are direct reporters. They provide data on their own holdings (the
securities that are on their balance sheets) and on their clients’ holdings (the securi-
ties that are off their balance sheets, but that they can observe). Governments and
nonfinancial corporations above a certain size threshold are also direct reporters. By
contrast, households are indirectly covered, for practical reasons. Their holdings are
reported by financial companies. Trusts, personal wealth-holding companies, and
other small nonfinancial corporations are indirectly covered as well, and I include
them in the household sector. We can therefore write A;; as the sum of the foreign
securities owned by directly covered agents (a;;) and households (a;;).

All types of investors entrust their securities to domestic or to foreign banks
for custody. Through to the 1960s, all securities existed in the form of paper
certificates that were deposited in safe places such as bank vaults. Keeping their
clients’ certificates safe was the custodians’ job. Today, paper has been replaced by
electronic records, but investors still use custodian banks as book-keepers and for
other services. Let’s denote the custodian’s country of residence with a superscript

letter:
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=Y Al = (df+al) = ol +al]+ Y (af +al
k k v

onshore \k;éz ,

offshore

To fix ideas, consider a portfolio of U.S. () equities held by a household living
in France (¢). This portfolio can either be entrusted to a French bank — in which
case we will say that it is held onshore — or to an offshore bank, say in Switzerland

Offshore banks provide investment advice and services just like onshore banks
do. But they also provide opportunities to evade personal income taxes. In most
non-haven countries, onshore banks automatically report the investment income
earned by their clients to tax authorities. Such third-party reporting makes tax
evasion impossible. By contrast, in tax havens with strict bank secrecy rules, banks
do not generally report information. Taxes can be collected only if taxpayers self-
declare their income.

International investment statistics work on the basis of the residence principle
(IMF, 1993). The residence principle states that a security issued by the U.S. and
held by a French resident through a Swiss bank must be recorded as an asset for
France on the U.S. and a liability for the U.S. vis-a-vis France. The location of the

custodian is irrelevant.

B Offshore Portfolios: A Blind Spot in Securities Statistics

In practice, offshore custodian banks cause a blind spot in portfolio assets data.
When French households entrust U.S. securities to Swiss banks, these assets &fj
cannot be captured by surveying French custodians. They go completely unrecorded
in the French IIP.” This blind spot is well known among statisticians: Bertaut et al.

(2006, p. A67) discuss it in the context of the U.S. data reporting system, the ECB

7As Section IV.A will show, transfers of funds to tax havens are not well recorded, so that it
is not possible to capture offshore portfolios by cumulating banking flows. That is why errors in
portfolio positions translate into errors for the full IIP.
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(2002, p. 8) in the context of the eurozone’s.

Household offshore portfolios do not appear on the IIPs of tax havens either.
To compile Switzerland’s external accounts, the Swiss National Bank asks domestic
banks to report on the securities that they hold in custody. Swiss bankers ob-
serve that they hold U.S. securities belonging to French residents. These securities
are neither assets nor liabilities for Switzerland, so in keeping with the residence
principle, they are excluded from Switzerland’s position.

Household offshore portfolios, however, do appear in the liabilities of countries’
[TPs. U.S. securities held by French savers are duly recorded as liabilities for the U.S.
whether they are held in France or in Switzerland. Most of the securities issued by
the U.S. are ultimately kept by the U.S. central securities depository, the final book-
keeper where settlements take place. This centralization makes it relatively easy to
estimate the amount of U.S. equities and bonds held by foreigners. (The country
allocation of liabilities, however, are distorted: U.S. securities held by French savers
through Switzerland are wrongly attributed to Switzerland, because seeing through
the Swiss banks is not possible.)

The failure to record the offshore portfolios of households plagues countries’
international data. An obvious solution would be to ask each tax haven & to provide
information about the portfolios held by foreign individuals through their banks,
the dfj (k # i). No haven, however, discloses this information. No haven, except

Switzerland.

3 Offshore Wealth in Switzerland

Since 1998, the Swiss National Bank has published the value of the offshore portfo-
lios in Swiss banks. A monthly survey of Swiss-domiciled custodians covers 95% of
these holdings. The SNB conducts a full survey yearly. Portfolios are broken down
by asset class and currency. The SNB also provides evidence as to who owns Swiss

accounts. I am not aware of any other paper that uses this unique set of data to
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investigate the wealth held offshore. The outsized role that Switzerland plays in
the offshore wealth management industry means that this one data source can do a
lot to fill in the gaps in countries’ portfolio assets data. This Section analyzes what
we learn from the Swiss case, before attempting to compute the amount of wealth

held in tax havens globally.

A The Level and Composition of the Offshore Fortunes in

Switzerland

The first striking result, reported in the first column of Table II, is the huge amount
of offshore wealth in Swiss banks. At the end of 2008 — when global stock markets
were low — foreigners held through Switzerland portfolios of foreign (i.e., non Swiss)
securities worth Q° = $1.5tr.® Once you add bank deposits (more on these below),
the total offshore wealth in Swiss banks comes to more than $2tr — as much as
China’s foreign exchange reserves.

For comparison, the second column of Table II shows the value of the assets
belonging to Swiss residents in Swiss banks. They are much smaller. In 2008,
only one-third of all the foreign securities in the Swiss banks vaults belonged to
Swiss savers — two-thirds belonged to foreigners. This pattern epitomizes what
offshore financial centers do: Swiss banks essentially help foreigners invest out of
Switzerland, the banks acting only as conduits.® In 2004 there was a survey of the
custodial holdings in French banks. In sharp contrast to the Swiss case, almost all
the foreign securities in French banks belong to French investors (Gest and Dajean,

2005).

8In the above accounting framework, 2° (where Q2 stands for offshore, and s for Switzerland)
is equal to 37, > (aj; + aj;). ldeally we would like to exclude from the offshore portfolios
Q° the portfolios of foreign securities that belong to foreign direct reporters (3, ., > i, a5;),
and we would like to include the portfolios of Swiss securities that belong to foreign households
(2445 @) As discussed below, in all likelihood both are relatively small, so that €2 is a good
proxy for the amount of wealth held in Switzerland that goes completely unrecorded in other
countries’ positions, >, >, a5

90ne common misconception is that having a Swiss account means having Swiss francs or Swiss

assets. In general, this is not the case.
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The second interesting result relates to the composition of the offshore portfolios
in Swiss banks. Mutual fund shares account for one half, bonds for one-third, and
equities for the rest. The SNB does not provide statistics on the type of mutual
funds that foreigners own (do they invest in bond funds? equity funds?). But we do
know that out of the 8,000 funds registered for distribution in Switzerland, about
4,600 are incorporated in Luxembourg and 1,200 in Ireland.!® The data, therefore,
reveal a clear pattern, summarized by Figure II. On their Swiss accounts, foreigners
do own some U.S. equities, but they mostly own Luxembourg and Irish fund shares
(the funds, in turn, invest all around the world).

Investing in a Luxembourg fund through a Swiss account makes perfect sense
for a French tax evader: Luxembourg does not withhold taxes on cross-border pay-
ments, so the tax evader receives the full dividend paid by the fund on his or her
account, and French personal income tax can be evaded, since there is no auto-
matic exchange of information between Swiss banks and the French tax authority.
Conversely, a French person has to go through each step of the France-Switzerland-
Luxembourg circuit to evade taxes. Investing in a Luxembourg fund through a
French bank does not save on taxes. Investing in a Swiss mutual fund through a
Swiss bank is also useless, because capital income paid by Swiss corporations is
subject to a 35% advance tax withheld at source by Switzerland. The advance tax
can only be refunded when taxpayers self-declare income in their home country.
The tax does not apply to income credited to Swiss accounts but paid by foreign
corporations, such as Luxembourg funds. This fact explains why the vast majority
of the mutual funds distributed in Switzerland are incorporated abroad.

In all likelihood, the foreign securities held in Switzerland by foreigners belong
to households. It makes little sense for foreign banks, insurance companies, or
investment funds to entrust their non-Swiss holdings to Swiss custodians: doing

so does not secure any tax or regulatory advantage. There is no evidence that

10See http://www.swissfunddata.ch. Most hedge funds are not registered, hence not covered
by these statistics. Section V.A. will specifically address the important case of hedge funds.
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Swiss banks provide significant custody services for foreign corporations. There is,
by contrast, considerable evidence from newspaper investigations, industry reports,
and high-profile tax scandals that they offer extensive wealth management services
to foreign individuals. €2® is thus a good proxy for household offshore portfolios in
Swiss banks.!!

The foregoing discussion has centered on portfolio wealth. In tax havens, how-
ever, households can hold not only securities, but also bank deposits. Swiss banks
provide a unique kind of deposit owned by households only, in the form of what
are known as fiduciary deposits. Fiduciary deposits cannot be used as a medium
of exchange: they are useless for corporations. Swiss banks invest the funds placed
in fiduciary deposits in foreign money markets on behalf of their clients. Legally
speaking, all interest is considered to be paid by foreigners to the depositors, with
the Swiss banks acting merely as “fiduciaries.” Thus, fiduciary deposits are not
subject to the 35% Swiss advance tax. As shown by Table II, in 2008 fiduciary
deposits accounted for one-quarter of the total amount of offshore wealth in Swiss

banks.

B Who Owns Swiss Bank Accounts?

The last contribution made by the Swiss data is to provide unique evidence as to
the likely owners of unrecorded fortunes in tax havens. Since 1976, the SNB has
published a full country breakdown of the owners of fiduciary deposits.

Country breakdowns are puzzling at first glance. As Figure III shows, the SNB
records a large and growing fraction of Swiss fiduciary deposits as belonging to tax

havens, most notably Panama, Liechtenstein, and the British Virgin Islands. What

Note that the SNB provides a breakdown of ° by owner sector (private customers, commercial
customers, and institutional investors). But this breakdown is misleading: the SNB does not see
through intermediate wealth-holding structures used by individuals with a Swiss account. The
SNB counts the securities of a French individual who uses a sham Panamanian holding company as
belonging to the foreign “institutional investors” sector. This is a first-order issue: few individuals
have an account in Switzerland with their own personal address; most Swiss bank clients use
intermediate wealth-holding structures (see Section I1I.B. below).
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happens? The SNB records such holdings because it does not see through sham
corporations used by households. If a French saver opens an account in the name
of a shell company incorporated in Panama, the SNB assigns the funds to Panama.
Using sham corporations as nominal owners of Swiss accounts has a long tradition,
dating back to at least the end of the Second World War (Schaufelbuehl, 2009).
Once you understand the purposes that sham corporations serve, it becomes clear
that most fiduciary deposits assigned to tax havens by the SNB belong to residents
of rich countries, in particular to Europeans.

A sham corporation adds a layer of secrecy between the owner of a Swiss account
and his holdings, making it harder for tax authorities to investigate cases of tax
evasion. When tax evaders combine numerous sham corporations in multiple tax
havens, foreign authorities have practically no way to find out who is the beneficial
owner of a Swiss account. Sham corporations are less useful to residents of countries
where there is no income tax or where tax administrations have no resources to
investigate offshore tax evasion. Sham corporations also help Europeans evade
taxes. The European Union has adopted the Savings Directive in a move to curb
tax evasion: since 2005, Swiss and other offshore banks must withhold a tax on
interest earned by European Union residents.!'? But the Directive only applies to
accounts opened by European households in their own name; sham corporations
are a straightforward way of eschewing it.

Figure IIT shows that there is a clear negative correlation between the share of
fiduciary deposits held by Europeans and the share of fiduciary deposits assigned to
tax havens. European depositors have shifted their deposits to sham corporations
over time. They reacted particularly strongly to the introduction of the EU Savings
Directive in July 2005: between December 2004 and December 2005, Europe’s share

of Swiss fiduciary deposits declined by 10 percentage points while tax havens gained

12In July 2011, the tax rate was set at 35%. Tax havens keep one-quarter of the tax revenue
and transfer the remaining three-quarters to the European country where the account owner is
resident. This withholding tax allows tax havens to avoid automatic exchange of bank information,
the EU standard.
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8 percentage points.’® Zaki (2010, p. 54) documents how Swiss bankers created
sham corporations on a large scale during the summer of 2005 to help their European
clients circumvent the Directive.

The U.S. Internal Revenue Service (IRS) provides additional evidence that rich
countries’ residents use sham corporations extensively. In 2009, the IRS released
case studies of tax evasion by U.S. residents in a big Swiss bank.!* In almost all
cases, U.S. tax evaders owned their accounts through sham entities incorporated in
Panama, the British Virgin Islands, and Hong Kong. Many of them had transferred
their accounts to shell companies in the 1990s or 2000s. In many IRS cases, the
sums involved are huge, attaining $100 million for a single family in a single bank.

Let’s assume that in 2004, before the EU Savings Directive, if a country owned
10% of the fiduciary deposits not assigned to tax havens, it also owned 10% of the
deposits assigned to tax havens. Let’s also assume that Gulf countries do not use
sham corporations, which is plausible since they have no capital income tax. Then
the rich world owned 62% of Swiss fiduciary deposits in 2004.'® Contrary to popular
belief, there is no indication that African dictators or rich Asian investors own the

bulk of Swiss accounts.

4 An Estimate of the Global Offshore Wealth

Switzerland is not the only tax haven that offers wealth management services to
foreign individuals. Just like in Switzerland, banks incorporated in the Bahamas,
Singapore, and other havens with strict bank secrecy rules attract foreign individu-
als and provide them with similar private banking services — securities custody and

investment advice.! The goal of this Section is to present a novel method to esti-

13See Johannesen (2010) for an analysis of the reaction of Swiss bank deposits to the Directive.

Yhttp://www.irs.gov/uac/0ffshore-Tax-Avoidance-and-IRS-Compliance-Efforts.

15See Appendix, Table A26.

16The testimony of a former Cayman banker can be read in U.S. Senate (2001). Many of the
large global banks have subsidiaries with private wealth management activities in Hong Kong, the
Cayman Islands, and so on. Based on interviews with offshore wealth managers, the Boston Con-
sulting Group (2009) estimates that about a third of the global offshore wealth is in Switzerland;
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mate the amount of wealth held by individuals through all the world’s tax havens.
The method is independent from the official Swiss statistics, which will enable us

to check its results against the Swiss data.

A Using Anomalies in Countries’ Portfolio Securities Data

The method exploits the anomalies that the personal wealth management activities
of tax havens cause in the portfolio data of countries. Take the typical investment
revealed by the Swiss data: French residents who own Luxembourg fund shares
through their Swiss accounts. (In turn, the Luxembourg funds invest in U.S. bonds,
German equities, and so on, but forget about the investments made by the funds:
they are irrelevant for the argument). These fund shares should be recorded as
portfolio assets for France and liabilities for Luxembourg.!” In practice, France has
no way to record assets. Luxembourg statisticians duly record portfolio liabilities
— they are aware that foreigners own shares of domestic funds.'* And Switzerland
rightly records nothing on its balance sheet. Portfolio liabilities are bound to exceed
assets globally.

The same argument applies when you replace France by any country ¢ whose
households use tax havens (say the U.S.), Switzerland by any tax haven k that hosts
personal wealth management activities (say the Bahamas), and Luxembourg by any
country j that attracts investments or where a lot of mutual funds are incorporated

(say the U.K.). Denote L; the portfolio liabilities of country j, A;; the true assets

20% in Jersey, Guernsey, and Ireland; 20% in the Caribbean and the U.S.; 15% in Luxembourg;
10% in Singapore and Hong Kong.

I"Tn international investment statistics, mutual funds are treated as regular corporations, they
are never made transparent. All mutual fund shares are classified as a type of portfolio equities
(even the shares issued by mutual funds that only invest in bonds). This statistical convention
can be seen as bizarre, but it is uniformly applied across the world. To clarify matters, I keep the
word “equity” for regular portfolio equities and distinguish equities from fund shares.

18Note that the investments made by Luxembourg funds are also duly recorded: U.S. equities
purchased by the funds will be recorded as portfolio assets for Luxembourg and liabilities for the
U.S. Further, imagine that the funds in Luxembourg are in fact affiliates of German financial
companies. In top of everything else, Luxembourg will record a direct investment liability and
Germany an asset. The value of the direct investment will be the residual net worth of the funds
(e.g., the value of the funds’ offices), which is very small compared to the funds’ gross portfolio
assets and liabilities. Any error here does not affect the argument.
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of country ¢ on country j, and Aij statisticians’ estimates. Because of the personal
wealth management activities of tax havens, there will be a fundamental anomaly
in the portfolio stock data of countries:

Anomaly 1: More cross-border portfolio liabilities 3 _; L; than assets 3, >, Ay
will be recorded at the global level.

Corollary of Anomaly 1: For the countries j in which holders of offshore
accounts invest, debtor-reported portfolio liabilities L; will be greater than creditor-
derived liabilities Y, Aj;.

Tax havens also cause anomalies in flow data. First, statisticians usually com-
pute dividends and interest income by applying representative yields to stock posi-
tions, because observed positions are considered more reliable than flows.'” If some
securities are missing from the stocks, then Anomaly 2 follows:

Anomaly 2: More cross-border dividends and interest will be paid than received
globally.

In addition, offshore banks do not only provide custody but also brokerage ser-
vices: they buy and sell securities on behalf of their clients. Take a U.S. individual
who purchases U.K. equities from her account in the Bahamas. In principle, Ba-
hamian statisticians will notice that the buyer is not a resident of the Bahamas, so
in keeping with the residence principle they will not record any equity purchase.?
The U.K., by contrast, will duly record a sale.

Anomaly 3: When offshore account holders are net purchasers of securities,
more securities are sold than purchased globally. (And more securities are purchased
than sold when offshore account holders are net sellers).

Transfers of funds to tax havens can also cause anomalies. Take a U.S. saver
who wires funds to the Bahamas. Following the double-entry bookkeeping system

used in balance of payments accounting, such a transfer must be recorded twice

9See for instance BEA (2011, p. 42) in the case of the U.S.

20A practical reason why they will indeed not record a purchase is that transaction data are
increasingly inferred from variations in observed positions — and statisticians do establish positions
in keeping with the residence principle, as the Swiss data exemplify.
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in the U.S.: both as an other investment credit (funds flow from a U.S. bank to a
Bahamian bank) and an other investment debit (a U.S. person purchases a foreign
asset, namely a Bahamian bank deposit).?! In practice, a credit will be recorded
but a debit will not, thus causing negative net errors and omissions in the U.S.??

U.S. savers can also purchase securities from their onshore accounts and then
entrust them to offshore banks for custody. In this case, U.S. portfolio invest-
ment flow data will be accurate but the positions will not: there will be negative
other changes in the statistics that reconcile flows and stocks as per the identity
AStocks = Flows + Valuation + OtherChange.

Anomaly 4: In individual countries’ statistics, some transfers of funds to tax
havens cause net errors and omissions and flow-stock discrepancies.

But tax evaders can also carry banknotes, gold, and diamonds overseas. Such
transfers will go fully unrecorded in U.S. international accounts, and thus will not
cause any anomalies. Funds legally earned are unlikely to be massively transferred
this way but funds illegally earned may well be.

We can use Anomaly 1 to compute the value of the assets globally held un-
recorded by households in all the world’s havens provided we make two assumptions.
On the asset side, we need to assume that the securities held by direct reporters
(such as financial corporations and governments) and those held onshore by house-
holds are well measured globally (H1). Second, the global amount of recorded
portfolio liabilities must be accurate (H2). Under these assumptions, the global
gap between identifiable portfolio liabilities and assets captures the value of the
portfolios held by households through all tax havens. In this paper, my estimate of
the unrecorded wealth in all tax havens is equal to the difference between globally
identifiable portfolio liabilities and assets.

At first glance, this estimation method might seem trivial and crude. It is

neither. It requires quite a lot of data, some of which have become available only

21Tn the financial account of the balance of payments, credits denote a reduction in assets or an
increase in liabilities, while debits denote an increase in assets or a reduction in liabilities.
22Gee Appendix D.4.2 for a detailed analysis.
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recently and are assembled here for the first time. More importantly, although
assumptions (H1) and (H2) are not fully verified in practice, they are reasonable
starting points and the results are robust to relaxing them.

Leaving aside household offshore wealth, portfolio positions are indeed consid-
ered quite reliable. Securities markets are highly centralized. Most countries have a
long-standing tradition of monitoring custodians, and custodians observe all the se-
curities held onshore. There is usually no valuation issue: traded stocks and bonds
have readily available market prices. That is why, in a reference article, Bertaut
et al. (2006, p. A67) write that: “In general, the data on U.S. liabilities are consid-
ered to be reasonably comprehensive [my assumption H2 in the U.S. case], as debt
instruments tend to be issued by and bought or sold through large institutions that
can be fairly readily identified and included in the data reporting network. U.S.
foreign assets held by or through large U.S. institutions should also be well recorded
[H1].”%

The relatively good quality of portfolio stock data extends to other leading coun-
tries. In response to a number of reports (IMF, 1987, 1992), the IMF launched in
the 1990s a program to harmonize collection methods and spread best practices
across the world (IMF, 2002). Since 2008, in all leading economies portfolio asset
data have been based on security-by-security surveys. These surveys collect infor-
mation at the level of individual securities, allowing for extensive cross-checking
and error spotting.

Some issues do remain. But as we will see, they are minor for the paper’s results.
What they simply mean is that my method to compute the wealth in all the world’s
havens can only give an order of magnitude — not an exact figure as in the Swiss

case.

23The authors then go on by describing the problem in which we are precisely interested in this
paper: “However, for smaller U.S. investors, directly purchasing foreign securities abroad without
using the services of a large, U.S.-resident institution is increasingly easy. Such acquisitions will
not be captured in the U.S. recording system but will most likely be recorded as liabilities by the
counterparty country’s measurement system. Because all countries face this problem, cross-border
assets are probably undercounted worldwide.”
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B Data on Countries’ Aggregate Portfolio Securities

To compute the value of the global offshore portfolio using Anomaly 1, we need
aggregate portfolio securities asset and liability figures for all countries. The key
source is the August 2009 updated and extended version of the External Wealth of
Nations dataset constructed by Lane and Milesi-Ferretti (2007), which covers 178
economies. In the database, portfolio position data come from published IIPs or in
minor cases are derived by cumulating flows and adjusting for valuation effects.?*

There are three data challenges here: the External Wealth of Nations does not
include data for all the world’s territories; I want to include the securities held by
central banks (which are classified as “reserves”) in my portfolio assets total; and
there are uncertainties on the holdings of Middle Eastern oil exporters. To address
these challenges, many studies exist to rely on, drawing on independent sources. By
construction, my figures are in line with these studies, which makes me confident
in their accuracy. When uncertainties remain, they can be quantified and they are
small compared to my estimate of the global offshore wealth.

First, filling in the coverage gaps in the External Wealth of Nations database
does not pose major difficulties. The only significant country not covered is the
Cayman Islands, a large financial center where about 10,000 hedge funds are incor-
porated.?> But the Cayman Islands’ Monetary Authority has been publishing data
on the holdings of Cayman hedge funds since 2006. Based on this information, I
reckon that the Cayman Islands had about $1.25tr in portfolio assets at the end of
2008, of which about $700bn were U.S. equities and bonds.?®

Second, most countries disclose to the IMF what fractions of their reserves are

24Gtarting in 2001, the portfolio data for almost all the largest economies and financial centers
come from published ITPs. That is why I only use post-2001 data in this research.

25For the other countries not covered, see Appendix Sections B.3 and B.4.

26 Although there remains some uncertainty on the holdings of Cayman hedge funds, this does
not affect my estimate of household offshore wealth, because I use the same method to compute
the Cayman Islands’ assets as to compute its liabilities. If my assets estimate is $200bn too
small, then my liabilities estimate is also $200bn too small, leaving the global assets-liabilities gap
unchanged. See Sections A.2 and B.3.1 of the Appendix for more details on the Cayman Islands.
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held in the form of bank deposits versus bonds and other securities.?” Notable
exceptions include China and Taiwan. On average, central banks invest 75% of
their assets in securities and 25% in bank deposits; I assume that the same holds
true for those countries that do not provide data. However, Wooldridge (2006)
suggests that the share of securities is probably higher in China, so I assume a 85%
securities share for China. There is a $100-200bn uncertainty on China’s portfolio
and a 30$bn uncertainty on Taiwan’s.?® This is negligible compared to my estimate
of the global offshore wealth ($4,500bn in 2008).

Lastly, little public information exists about oil exporters’ holdings. In principle,
one could use counterpart country data — such as the Treasury survey of U.S.
portfolio liabilities — to capture oil exporters’ assets. But oil exporters sometimes
invest abroad through offshore banks; the U.S. securities that they hold through
Swiss banks will wrongly be attributed by the U.S. to Switzerland.

To estimate oil exporters’ onshore assets, I start with their holdings of U.S.
securities as recorded in the Treasury liabilities survey. I then make assumptions
regarding the share of U.S. securities in their portfolio. The many studies recently
published on the subject share two conclusions: the U.S. share is high and it has
declined in the 2000s. The assumption for 2001 of a 70% share of U.S. assets and a
regular decline of two percentage points per year fits the available estimates best.
To simplify matters, I do not try to specifically estimate the value of oil exporters’
offshore assets; I include these in my globally unrecorded offshore wealth total.
Although some uncertainties remain, available studies, official sources, and Swiss

statistics suggest that oil exporters account for about 10% of my estimated total

offshore wealth .29

2"The two key sources here are the IMF Special Data Dissemination Standard and an IMF
survey of securities held as reserve assets, called SEFER.

28See Appendix Sections A.4 (China) and A.6.2 (Taiwan and other non-SEFER reporters).

29Gection A.5 of the Appendix provides a thorough discussion of oil exporters.
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C The Global Portfolio Assets-Liabilities Gap

Exploiting the global database, Figure IV reveals a first striking result: each year,
less securities assets than liabilities are identifiable worldwide. In 2008, liabilities
> . Li equal $40tr, while assets ). A; reach $35.5tr only. There is a $4.5tr gap
Q= 3,L — 3, A;. (Note that selecting 2008 as the benchmark year tends to
understate the absolute size of unrecorded claims given the collapse in world equity
prices after the Lehman Brothers bankruptcy). Each year, more than 10% of all
cross-border equities and bonds have unknown owners. Figures V and VI plot the
discrepancy for equities (including fund shares) and bonds separately. 20% of all
cross-border equities and fund shares have no identifiable owners; bonds are less
affected.

Table III compares the portfolios that have no readily identifiable owners glob-
ally (2) with the offshore portfolios in Swiss banks (2%), as of the end of 2008. Both
look strikingly the same, although they rely on fully independent data. In each case,
equities including fund shares account for two thirds, bonds for one third. (And as
we will see below, most of the globally missing equities are actually mutual fund
shares, just like most of the equities held through Swiss offshore accounts). This
fact suggests that the global portfolio assets-liabilities gap does reflect the assets
held by households through tax havens. One third of the global missing wealth
(€2 =$4,490bn) can be traced back to Switzerland (2°* =$1,545bn), a finding con-
sistent with industry reports estimating that about a third of the world’s offshore
wealth is in Switzerland (e.g., Boston Consulting Group, 2009).

At end 2008, the global net financial wealth of households — households’ bank
deposits, equities, bonds, and insurance contracts, net of debts — was about $74tr.3°

By my estimate, individuals held unrecorded portfolios worth Q=%$4.5tr in tax

30This figure comes from the work of Davies et al. (2011) who provide the first comprehensive
estimate of the level and distribution of world wealth in 2000 based on an exhaustive exploitation
of available national balance sheets. A report by Credit Suisse (2010) builds on the methodology
developed by Davies et al. (2011) to provide yearly estimates for the 2000-2010 period, and finds
$74tr for 2008.
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havens — that is, about 6% of their net financial wealth.

In tax havens households not only own portfolio securities but also bank deposits.
Contrary to what happens for portfolios, offshore deposits do not go completely
unrecorded in the international statistics. The major financial centers tell the Bank
for International Settlements (BIS) how much deposits foreigners have placed in
their banks. In principle, French statisticians can use the BIS data to estimate the
value of French residents’ offshore bank deposits, which will then be recorded in
France’s TIIP as “other assets.” The IMF has been advocating the use of the BIS
data by national agencies since the 1990s. Not all countries do so, however, and the
BIS does not separate out corporate from household deposits.

In order to give a rough estimate of the global amount of household offshore
wealth, I assume in the first column of Table IIT that 25% of it takes the form
of deposits and 75% of securities, as is the case in Switzerland. In 2008, global
offshore wealth then amounts to $4.5tr (securities) plus $1.4tr (deposits). The
resulting $5.9tr total represents 8% of household financial wealth. Of this 8%, at
most 2% (deposits) are recorded as assets in countries’ ITPs.3!

While this paper is the first in the academic literature to estimate the personal
wealth held in tax havens, a number of studies have provided estimates before.
The most detailed industry report puts the amount of household offshore wealth at
$6.7tr in 2008 (Boston Consulting Group, 2009, p. 31). Cap Gemini and Merrill
Lynch (2002, p. 11) put it at $8.5tr in 2002. The Tax Justice Network (2005) has
a $11.5tr figure for 2005 and Palan et al. (2010, p. 5) write that “the global rich
held in 2007 approximately $12 trillion of their wealth in tax havens.” My estimate,
$5.9tr in 2008, is therefore at the low-end of the scale. Note that I focus on financial

wealth only, whereas households can also use tax havens for works of art and real

31Deposits are only partially recorded, because not all statisticians use the BIS data as inputs
to their IIPs. And more importantly, the BIS data under-estimate the offshore deposits of rich
countries’ households, because they do not see through the intermediate wealth-holding structures
that the owners of offshore accounts use. The Swiss bank deposits held by French savers through
sham Panamanian corporations are assigned to Panama in the BIS data. This is a first-order
concern (see Section II1.B).
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estate.??

5 Consistency and Robustness Checks

My method to estimate the personal wealth globally held offshore is indirect, and
as such subject to a margin of error. Future statistical improvements will make
it possible to refine my estimate. In the meantime, this Section provides evidence
that the order of magnitude I find is correct, robust to relaxing the key estimation

assumptions, and consistent with independent flow data.

A Using Bilateral Assets Data to Decompose the Assets-
Liabilities Gap

A basic objection to my estimation procedure is that the global portfolio assets-
liabilities gap may reflect data deficiencies unrelated to tax havens. How can we
be reasonably sure that it mostly reflects household offshore portfolios? Because
of one key reason: the wealth does not vanish randomly, but following a specific
pattern that closely mirrors what the independent Swiss data show.

To make this point, I use bilateral portfolio assets data to decompose the global
portfolio assets-liabilities gap 2 and investigate its source. The main data source
is the Coordinated Portfolio Investment Survey (CPIS), conducted under the aus-
pices of the IMF on a yearly basis since 2001. I use the 2008 wave of the survey,
which presents the bilateral portfolio holdings Aij of 74 countries on 238 debtors.
The CPIS is rounded out by a survey of securities held as reserve assets and by
international organizations.

In its early years, the CPIS had important shortcomings. Initially, only 7 of the
countries surveyed by the IMF conducted the security-by-security surveys required

to accurately measure bilateral portfolio holdings. The majority of the entries in

32Whether these elements can explain the difference between my estimate and previous studies is
a question that I leave for future research. Cross-border real estate, in particular, is an important
asset class for households. I also disregard the wealth of individuals who live in tax havens.
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the CPIS were estimated by participating countries on the basis of ad hoc methods.
Over the years, progress was made. In 2008, most leading economies conducted
security-by-security surveys, including the U.S., the entire eurozone, and Japan. For
these countries, the geographical allocation of assets is likely to be very accurate.?
Some problems still remain. The U.S., for instance, does not currently count short
positions as negative assets, so reported figures are slightly too high. There are
some valuation issues: when partial repayment of a debt security is possible, as
is the case for asset-backed securities, some custodians keep track of the original
principal, others only of what is remaining. But as Section V.B. will show, these
shortcomings cannot affect the main conclusions I draw from the analysis of the
CPIS data.

To analyze the source of the global gap 2 we need bilateral portfolio assets data
for all countries. I have therefore filled in the coverage gaps in the CPIS. This is
not problematic, because the CPIS has a very good coverage rate: it captures 86%
of all cross-border securities in 2008.3* All the leading industrial countries and the
large financial centers participate — although the Cayman Islands only reports on its
banks’ portfolio holdings, disregarding its large hedge fund industry. To reach a 98-
99% coverage rate, we only need to add data on four non-reporters: China, Middle
Eastern oil exporters, Taiwan, and the Cayman Islands’ hedge funds. We have
reasonably good information about the investments these non-reporters make: we
know that they invest in the U.S. a lot. To allocate some of the non-U.S. investments
of CPIS non-reporters, I employ a gravity model of portfolio holdings.*® The online
Appendix extensively discusses the raw sources and methods used to fill in the gaps
in the CPIS.

Figure VII decomposes the 2008 global portfolio assets-liabilities gap {2 using

the extended CPIS data. Fach dot is equal to the difference between the portfolio

33See for instance Bertaut et al. (2006, p. A63) in the case of the U.S.

34See Appendix Table Al.

35 As shown by Portes and Rey (2005) and Lane and Milesi-Ferretti (2008), the gravity model
fits cross-border portfolio flow and stock data well. Because I apply the gravity model to less than
5% of global assets, any error introduced by the model has negligible consequences.
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liabilities reported by a country j (L;) and the sum of the assets on j identifiable
worldwide (3", A;;). By construction, the dots sum to $4,490bn, the global portfolio
gap Q. For 90% of the world’s countries, debtor-reported and creditor-derived
liabilities match (L; = 32, A;;). But for the three financial centers that host large
mutual fund industries — Luxembourg, the Cayman Islands, and Ireland — there
is a huge discrepancy.*® For instance, Luxembourg had around L;=$2tr in equity
liabilities at end 2008. Yet only ). flij:$1.1tr in equity assets on Luxembourg
were identifiable worldwide: about $900bn of Luxembourg mutual fund shares had
no known owner.3” Overall, claims on funds incorporated in Luxembourg, Ireland,
and the Cayman, account for 48% of the globally missing wealth €.

The missing wealth thus follows a clear pattern that mirrors what the Swiss
data showed. We learned in Section III that foreigners own a great deal of Lux-
embourg and Irish fund shares through their Swiss accounts (Figure II). We now
observe that many of such fund shares have no identifiable owners globally (Figure
VII). Banks all over the world, and not only in Switzerland, sell Luxembourg and
Irish fund shares to their customers — simply because a considerable fraction of the
world’s mutual funds are incorporated in these two countries that do not withhold
taxes on cross-border payments.?® The specific pattern of anomalies in Figure VII
can thus readily be explained by the fact that households own fund shares through
unrecorded accounts in Switzerland, Singapore, and the Bahamas. It cannot sat-
isfactorily be explained by other known issues with the data — including with the

2008 CPIS —, nor by my imputations for non-CPIS participating countries. There is

36These discrepancies have previously been documented by Lane and Milesi-Ferretti (2007)
and the ECB (2009) in the case of Luxembourg and Ireland, and suggested by Lane and Milesi-
Ferretti (2011) in the case of the Cayman Islands, but my paper is the first to provide a consistent
explanation for them. Section D.4.6 of the Appendix discusses the preliminary steps taken by the
ECB to address the issue. Statistical agencies cannot do much until all tax havens disclose who
owns the offshore portfolios in their banks (see Section VII).

37 Almost 100% of the equity liabilities of Luxembourg, Ireland, and the Cayman are fund shares.

380ne exception is that not many foreign funds are sold on the U.S. territory, because of restric-
tions put by the Investment Company Act of 1940. Statistics gathered by the European Fund and
Asset Management Association (EFAMA) show that Luxembourg and Ireland are the two leaders
for the incorporation of mutual funds in Europe. At the global level, Luxembourg comes second to
the U.S. But the U.S. withholds taxes on payments made by domestic funds to foreigners, which
explains why in tax havens individuals own Luxembourg rather than U.S. fund shares.



5. Consistency and Robustness Checks 25

admittedly some uncertainty on the holdings of China, oil exporters, and Taiwan,
but no indication that these countries massively invest in Luxembourg and Irish
funds.??

The large amount of missing claims on the Cayman can also be explained by the
use of tax havens by individuals, although the mechanism is slightly different. Most
of the funds incorporated in the Cayman are hedge and private equity funds. Shares
of such funds are usually directly purchased by investors rather than distributed by
Swiss and other banks. Because shares of hedge funds are not entrusted to custodian
banks, it is hard for U.S. statisticians to measure U.S. claims on Cayman funds. At
the end of 2008, the U.S. recorded less than $100bn in equity assets on the Cayman
while funds incorporated there had more than $1tr in foreign equity liabilities.*’
In all likelihood a large amount of U.S. claims went unrecorded. For U.S. savers,
directly investing in Cayman hedge funds offers roughly the same potential tax
evasion opportunities as holding Luxembourg fund shares through Swiss accounts.
When filling tax returns, taxpayers can choose to report income or not, since there
is no automatic exchange of information between Cayman funds and the IRS.4

Why should we care that a considerable amount of Luxembourg, Irish, and
Cayman fund shares have no identifiable owners? Because the funds in turn invest
in U.S. equities and other securities. Since we do not know who owns a large fraction
of the world’s mutual funds, we cannot know who ultimately owns a large fraction
of U.S. equities.*?

The missing claims on France, Japan, and other rich countries in Figure VII can

39Tt makes little sense for central banks or sovereign funds to invest in mutual funds (except in
hedge funds and private equity funds) since they already pay wealth managers to design suitable
investment strategies. The largest sovereign wealth fund, Norway’s, discloses its portfolio on a
security-by-security basis: it has virtually no assets on Luxembourg, Ireland, and the Cayman
Islands.

40See Department of the Treasury et al. (2009, Table 30 p. 68)

4L A Foreign Account Tax Compliance Act passed in 2010 seeks to strengthen information re-
porting. For more information on the taxation of hedge fund investors, see Sheppard (2008). I
have no data on what fraction of offshore income goes undeclared in tax returns globally. In the
U.S., the IRS estimates that personal income tax evasion through offshore accounts and hedge
funds might cost up to $70bn annually (Gravelle, 2009).

42 Along these lines, Section C.2. of the Appendix reckons that at least 15% of U.S. cross-border
portfolio equity liabilities have no identifiable ultimate owner.
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be attributed to the fact that through their offshore accounts savers directly invest
in French equities, Japanese bonds, and other securities issued by rich countries.*?
Again this would be congruent with the Swiss data, which showed that households

directly own equities and bonds in addition to their Irish and Luxembourg fund

shares.

B How Known Issues with Available Data Affect My Esti-

mate

My estimate that about 6% of household financial wealth is held unrecorded in
all the world’s tax havens relies on two assumptions. First, portfolio asset figures
must accurately reflect the securities held by corporations and governments and
those held onshore by households (H1); second, portfolio liabilities must be accurate
(H2). Here I briefly review the main known issues with countries’ portfolio data
and discuss how relaxing the two assumptions affects the results.

On the asset side, asset-backed securities and short positions are sometimes
imperfectly recorded — this, however, cannot explain the considerable amount of
globally missing mutual fund shares. The assets surveys of a number of economies
also have idiosyncratic weaknesses: in the U.S., some hedge and private equity
funds have for a long time been unaware of their reporting duties; in Singapore,
official statistics have traditionally excluded important semi-official holders of port-
folio claims.** Yet it is unlikely that these shortcomings play an important role for
the 2008 pattern of anomalies identified in Figure VII. Between 2009 et 2011, both

the U.S. and Singapore significantly strengthened their assets data,*> but this did

431n principle, these anomalies could also be attributed to problems in the 2008 CPIS and in
my imputations. However, there is no particular reason why these problems should specifically
cause anomalies for France, Japan, Netherlands, and the U.S., as in Figure VII. Note that France
is also one of the leading mutual fund centers in Europe along with Luxembourg and Ireland, and
that many multinational corporations are headquartered in the Netherlands.

44Gee Appendix Section A.1.2. In Europe, Germany and Italy traditionally measured portfolio
positions by cumulating flows and adjusting for valuation, but security-by-security surveys were
introduced respectively in 2006 and 2008. See Appendix Sections A.1.1 (Germany) and B.2.3
(Italy).

45At the end of 2011, in the frame of the introduction of a new reporting form, the TIC SLT,
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not affect much the pattern of debtor-reported/creditor-derived anomalies. In 2011,
for instance, Luxembourg reported close to $2.6tr in portfolio equity liabilities, and
this was still considerably larger than the $1.4tr of equity claims on Luxembourg
reported in the CPIS; similarly, Ireland had close to $1.5tr in equity liabilities and
yet CPIS creditors only $0.5tr in assets.*® And despite notable statistical improve-
ments in the U.S., identifiable equity claims on the Cayman remained smaller than
the size of the Cayman fund industry.

A second potential issue has to do with liability figures, which might be overes-
timated. Take a French person who owns French equities via a Swiss bank. From
the viewpoint of international statistics, these equities are not cross-border claims,
but they will likely be recorded by French statisticians as liabilities for France. In
this case, the use of offshore banks by households does not bias asset data down-
wards but liability data upwards. However, such round-tripping does not affect
the paper’s argument. Too much liabilities are recorded globally, and the observed
assets-liabilities gap still directly reflects household offshore portfolios.

Liability figures, on the contrary, may be under-estimated. Take a French saver
who owns U.S. equities via a Swiss bank. U.S. statisticians will not always be able
to record these equities as U.S. liabilities. But these equities will not be recorded
on the asset side of the French IIP either. So accounting for them would both
deteriorate the U.S.’s net foreign asset position and improve France’s by the same
amount. The wealth held in tax havens would be even greater than I have found.

In sum, available aggregate portfolio data do not always verify my two identi-
fication assumptions. In light of what we know today, however, nothing indicates
that my methodology substantially over- or under-estimates the wealth offshore.
While future improvements in portfolio statistics will make it possible to refine my

estimate, there is no particular reason to expect they could radically affect the order

the Federal Reserve Board significantly expanded its coverage of U.S. hedge and private equity
funds (see Section VI.B below). Singapore integrated semi-official investors in its ITP and CPIS
data.

46Note that here I do not attempt to estimate the holdings of non-CPIS reporters, including
those of Cayman-based hedge funds.
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of magnitude I find.

C Consistency Between Flow and Stock Anomalies

A last consistency check comes from the flow data. The global assets-liabilities gap
Q) has its counterpart in the world balance of payments computed by the IMF inde-
pendently from the present study. The IMF world balance of payments includes all
countries’ reports plus undisclosed IMF estimates for all non-reporters. It displays
two inconsistencies. First, more investment income is paid than received each year
(Anomaly 2). In 2008, the discrepancy amounted to D=$156bn.*" To see how this
flow anomaly fits in with my estimated stock anomaly, denote rq the yield on the
missing portfolios €2 — that is, the flow of missing dividends and interest divided by
the stock of missing securities. A missing flow of $156bn implies a yield of rq=3.5%,
consistent with the average yield on recorded cross-border securities.*®

Second, barring one exception in 1998, there are more securities sold than pur-
chased globally (Anomaly 3). Again, this anomaly fits in well with the portfolio
assets-liabilities gap 2. To see why, denote I; the net unrecorded purchases of se-
curities, and V AL, the net capital gains on existing unrecorded portfolios. We can
write the change in the stock of unrecorded portfolios 2 between ¢t — 1 and ¢ as
Qy — Q1 =1; + VAL;. Table IV breaks €2 down as per this equation. A reason-
able pattern emerges: steady inflows, negative valuation effects during equity bear
markets, positive valuation effects during bull markets, and reasonable yields rg
throughout the period.

One anomaly that is not systematic in the data is “net errors and omissions”
in individual countries’ balances of payments (Anomaly 4). Over the 1970-2004
period, some countries have exhibited large net errors, such as Italy, Norway, or

Russia (Lane and Milesi-Ferretti, 2007, Table 3 p. 243). But some EU countries

and the U.S. have not. Does that invalidate my results? Not at all, for two reasons.

47See Appendix Table A21.
48See Appendix Table A22.
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First, transfers of funds offshore need not systematically cause net errors — carrying
banknotes overseas, granting a loan to a shell offshore company, and receiving wage
on an offshore account will not.* And conversely, “net errors” reflect many issues
unrelated to tax havens — such as differences in the timing of trade and financial

transactions — that make them a poor indicator of the magnitude of capital flight.

6 Implications of Tax Havens for International
Imbalances

In 2008, globally identifiable portfolio liabilities exceeded assets by about $4.5tr.
The missing assets must belong to some countries. This Section proposes scenarios
as to how accounting for them affects international imbalances — both stock and
flow imbalances, commonly referred to as “global imbalances.” The scenarios are
thought experiments such as: “What is the true U.S. net foreign asset position if the
U.S. owns 20% of the unrecorded wealth?”; as such, they are speculative. However,

a number of qualitative findings emerge.

A The Eurozone and the Rich World are Probably Net

Creditors

As we have seen, about one-third of the missing assets can readily be attributed to
households with Swiss accounts, and the remaining two-thirds probably belong to
households with accounts in other tax havens. The SNB’s statistics suggest that
more than half the offshore wealth in Switzerland belongs to Europeans. Although
we do not know who owns the offshore wealth in the Cayman Islands and Singapore,
surveys of wealth managers give some direction. For instance, the Boston Consult-
ing Group (2009) estimates that 42% of all offshore wealth belongs to Europeans

and 60% to residents of rich countries.

49Gection D.4 of the Appendix discusses five concrete case studies of transfers and how they
should be recorded.
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Table V presents scenarios as to how unrecorded assets affect the net position
of the eurozone, officially the world’s second largest net debtor. Accounting for the
offshore wealth in Switzerland alone considerably improves the eurozone’s position.
If in addition the eurozone owns 25% of the offshore portfolios in the world’s other
tax havens, then it is balanced. If it owns 50% of all the unrecorded portfolios, it is
in actual facts a sizeable net creditor. In all plausible scenarios, the eurozone shifts
into the black.

Table VI presents similar computations for the U.S. Accounting for unrecorded
assets improves the U.S. net position, albeit by a smaller amount. If U.S. residents
own 20% of all unrecorded wealth — say, 15% of the offshore wealth in Swiss banks
and 25% of the other missing assets — then the net position of the U.S. is significantly
better than in the official data: -12% of GDP on average over 2001-2008 as opposed
to -18% in the data.

My benchmark scenario where the eurozone owns about half the unrecorded
wealth and the U.S. 20% turns the overall rich world into a net creditor. This
result is robust to alternative assumptions. The rich world shifts into the black
as long as it owns more than half the globally unrecorded assets. Available Swiss
data suggest that it is a lower bound, which is hardly surprising since residents of
rich countries own 80% of recorded world wealth (Davies et al., 2011). Remember
also that most of the unrecorded assets are Luxembourg, Irish, and Cayman fund
shares. We have reason to believe that these fund shares belong in the main to
Europeans (especially Luxembourg fund shares) and Americans (especially Cayman
fund shares).’® Developing countries have offshore accounts too, but plausibly not
more than 30% of all offshore wealth: about 10% for oil exporters and 20% for non-

oil developing countries is a reasonable take in light of available evidence.?! Lastly,

S0Felettigh and Monti (2008) document that about half the foreign equity holdings recorded by
Italy are in Luxembourg funds. The ECB (2009) considers that most of the missing assets on
Luxembourg and Ireland probably belong to eurozone residents. Lane and Milesi-Ferretti (2007)
document that Irish statisticians recorded five times more U.S. investments in Irish equities than
U.S. statisticians did in 2004, so U.S. residents may own a significant fraction of the missing claims
on Ireland.

51The hypothesis that Middle Eastern oil exporters own 10% of the globally unrecorded portfo-
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among rich countries, Japanese residents do not seem to use tax havens extensively
— they own less than 1% of Swiss bank deposits — plausibly because capital income

is much less taxed in Japan than in other developed economies.??

B Implications for Current Account Dynamics

Accounting for tax havens sheds light on the true size of debtor and creditor posi-
tions: the eurozone is likely to be a net creditor and the U.S. less indebted than in
the official statistics. Although my methodology focuses on positions rather than
transactions, the results have two implications for the analysis of current accounts
dynamics.

First, we know that capturing household offshore portfolios has always been
impossible. Although available data do not enable me to estimate the wealth held
unrecorded before 2001, accounting for the missing assets must improve the pre-
2001 net positions of Europe and the U.S. The rich world was therefore probably a
sizeable net creditor in the 1980s and 1990s (Figure I). Now, if the rich world starts
from a positive position in the mid-1990s, then poor-to-rich flows are a factor of
convergence rather than divergence in the external positions of countries: develop-
ing countries are simply repaying their debts to advanced economies, as if output
convergence was accompanied by net external wealth convergence. Although this
is not necessarily what theory predicts — many open-economy models do not have
clear-cut predictions on steady-state net foreign asset positions, and in standard
models one can have persistent inequalities in net wealth even if output converges
—, it seems important to keep this possibility in mind when analyzing the determi-
nants of current account imbalances and the risks involved.

A second implication of my findings is that some of the most egregious incon-

lios €2 implies total portfolio holdings for Middle Eastern countries well in line with the literature,
see Appendix Table A8. Middle Eastern countries own 10% of Swiss bank deposits and non-oil
developing countries 25%, see Appendix Table A26.

52Tn 2005, the OECD reports that the net personal tax rate on dividends was 22% in Germany,
32% in France, as opposed to 10% in Japan, and 18% in the United States.
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sistencies between financial flow and stock data, both in Europe and the U.S., may
be related to tax havens.

Consider households moving portfolio securities to offshore accounts. The secu-
rities leave the radar of domestic statistical systems. This tends to make recorded
portfolio positions smaller than cumulated past financial flows adjusted for valua-
tion changes. Such capital flight probably explains in part why the eurozone’s net
international position has deteriorated from about zero in 1985 to -14% of GDP in
2011, despite zero current account deficit. A case in point is the dramatic evolution
of Ireland’s net international position during the crisis, from about -20% of GDP
in 2007 to -100% in 2010. This development cannot satisfactorily be explained by
financial flows and valuation losses (Lane, 2011). Capital flight in the midst of the
eurozone crisis has probably played a significant role.

Conversely, statisticians sometimes improve their coverage of the wealth held
in tax havens. The U.S., in particular, keeps discovering new portfolio assets from
year to year (Curcuru et al., 2008; Lane and Milesi-Ferretti, 2009). These discoveries
partly reflect an improvement in the coverage of U.S. corporations’ offshore assets.
One prominent example is the 2011 U.S. portfolio asset survey which significantly
improved the coverage of the Cayman hedge fund shares held by U.S. companies:
the 2011 survey found close to $500bn in Cayman equity assets, three times the 2010
level. Such improvements partly explain why the deterioration of the U.S. position
has been much smaller than U.S. borrowing and valuation effects would suggest, a
puzzle that has attracted considerable attention since the work of Gourinchas and
Rey (2007a). The results of the 2011 U.S. survey may be pointing to a gradual
reduction in the total amount of unrecorded wealth, as it identified some $500bn

3 But a lot of wealth clearly remains to be

in previously unreported holdings.?
discovered globally: the U.S. still does not attempt to capture households’ offshore
portfolios, and in other countries such as Ireland, new waves of capital flight seem

to vastly exceed discoveries of previously unreported assets.

53See Department of the Treasury et al. (2012, Table 4 p. 7).
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C Remaining Anomalies in International Statistics

The failure to record the personal wealth in tax havens is certainly not the only issue
in the investment statistics of countries. Could other errors in the data offset the
improvement in rich countries’ IIP resulting from accounting for households’ offshore
wealth? There is one necessary (though not sufficient) condition for countries’ ITP
to be accurate: globally, recorded claims should match liabilities. Here I briefly
discuss scenarios where this condition is verified.

Accounting for tax havens can entirely solve the global assets-liabilities discrep-
ancy for one category of claims: portfolio investments. It can also explain why more
investment income is paid than received, which is the key driver of the current ac-
count deficit that the world has tended to run up (Motala, 1997). Two anomalies
remain, however. First, contrary to the phenomenon found for portfolio securities,
for foreign direct investments, slightly more assets can be identified than liabilities
(Lane and Milesi-Ferretti, 2007, Figure 2 p. 232). Second, in a spectacular reversal
of past trends, the world started running up a current account surplus in 2004. The
surplus has been driven by the trade balance: since 2004, recorded exports have
exceeded imports significantly (Figure VIII). Although there is no reason why the
FDI and trade anomalies should be linked with household offshore assets, a brief
discussion of their likely sources is in order.

FDI data raise huge challenges. Direct investments are decentralized, unlike
portfolio holdings. Statisticians have only recently started spreading best practices
and harmonizing data across countries by means of a Coordinated Direct Investment
Survey conducted for the first time in 2009. Most importantly, direct investments
have no observable market value, because they do not usually take the form of traded
securities. Developing countries compile FDI statistics on a book value basis, while
most rich countries try to infer market values based on the market prices of portfolio
investments. Because asset prices rose more in developing than in rich countries in

the 2000s, much of the direct investment discrepancy may come from the fact that
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the book values recorded by the developing countries for their direct investment
liabilities are too low. The developing world may be more indebted than we think.

The trade discrepancy also likely comes from errors in developing countries’
statistics. There is no particular reason to believe that exports are overestimated in
rich countries. In fact, the U.S. Census Bureau (1998) has argued that U.S. goods
exports have tended to be systematically underestimated, by as much as 10%. In
contrast, there is substantial evidence that the developing world underestimates
its imports: Fisman and Wei (2004) show that China’s imports from Hong Kong
are systematically under-reported for tax reasons. Now, developing countries’ IIPs
are still mostly compiled by cumulating current account flows (in particular for
the “other assets” category). If developing countries’ current account balances are
overestimated, then their net foreign assets are also overestimated. Once again, the
developing world may be more indebted than we think.

If the FDI and trade discrepancies are due purely to errors in developing coun-
tries’ statistics, then they do not affect the results of this paper: when the world
ITP is purged of all its errors, the rich world and the eurozone are net creditors,
and the developing world a net debtor. If each country contributes to the FDI and
trade discrepancies in proportion to the size of its international balance sheet — a
worst case scenario given the available evidence — the central conclusions of this
paper still hold. The eurozone remains a net creditor — albeit smaller — and the rich
world is roughly balanced.?

As a final word of caution, it is worth remembering that in top of the FDI
and trade issues, there are substantial uncertainties on cross-border holdings of
real estate, which in many countries are insufficiently captured or even not at all.
Curcuru et al. (2009) estimate that on net real estate increased U.S. liabilities of
$565bn in 2007. Emerging economies might own a substantial fraction of foreign-

owned U.S. and European real estate and miss these holdings in their statistics.

54Gee Appendix Tables A31-A32. Appendix Table A30 provides a line-by-line reconciliation of
Q with the world net foreign asset discrepancy (the world’s puzzling net debt).
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Further studies are called for on this important issue to improve estimates of the

debtor and creditor positions of leading economies.

7 Conclusion: Two Proposals to Improve Official

Statistics

This paper takes a serious look at the enormous challenges that the personal wealth
management activities of tax havens pose for international data. The main finding
is that around 8% of the global financial wealth of households is held in tax havens,
three-quarters of which goes unrecorded. Available evidence suggests that offshore
assets belong in the main to residents of rich countries, in particular to FEuropeans.
On the basis of plausible assumptions, accounting for the wealth in tax havens
turns the eurozone into a net international creditor and significantly improves the
U.S. net position. Contrary to conventional wisdom that views Europe and the
U.S. as severely indebted economies, the rich world is still overall likely to be a net
creditor. Much of the literature on global imbalances has been preoccupied with
major divergence trends in current accounts and net positions that could ultimately
cause a sharp drop in the dollar and recessions in rich countries. My results suggest
that poor-to-rich capital flows may be a factor of convergence rather than divergence
in the net foreign asset positions of countries.

Accurate foreign asset data are crucial to many research and policy issues. They
form a key input for the analysis of patterns in capital flows. Countries with high
recorded net foreign debt are labelled high risk, which has direct consequences
on their borrowing terms and increases the chances of disorderedly adjustments.
Better investment data would improve our ability to track fundamental aspects of
globalization and to monitor financial stability. All of this calls for changes to be
made to the way data are compiled.

Two simple reforms would make for substantial improvements. First, statistics
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showing that 60% of Swiss deposits are owned by a small set of unpopulated tax
havens are unhelpful. Cross-border banking data on the household sector should
be compiled on a beneficial ownership basis. A bank deposit owned in Switzerland
by a French individual through a sham Panamanian corporation should not be
recorded as a Panamanian but as a French deposit. The key principle of anti-
money laundering regulations is that bankers need to know at all times who are the
beneficial owners of the funds they manage, even if they are held via a long chain
of intermediate entities. Banks should be asked to use this information to compile
cross-border banking data on the household sector. It would not require much extra
work, since the information already exists within the banks.

Second, countries should exchange data on portfolio securities held offshore by
households. All international financial centers should report to the Bank for In-
ternational Settlements on the value of the securities held in custody by foreign
residents in their banks — just as they do today for bank deposits. Custodial sur-
veys have a long history and they do not raise any great practical problems. The
reform would not violate any bank secrecy provisions. But it would only work if
custodial holding data were also established on a beneficial ownership basis.

The combination of both reforms would enable statisticians to fill in long-
standing gaps in portfolio investment data. As this paper has argued, this would
radically change the international investment positions of rich countries.

A third source can be used as input to the statistics on the external positions of
countries: tax data. These data would be reliable if offshore financial institutions
exchanged information with foreign tax authorities on an automatic basis. Since
the beginning of the financial crisis, and under G20 pressure, a number of tax
havens have started exchanging bank information with foreign countries. But they
only provide information “upon request:” in practice, the amount of information
exchanged remains negligible (Johannesen and Zucman, 2013). Absent automatic
information exchange, tax data may well remain an unreliable source to capture

the offshore wealth of households.
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Figure 1.1: Recorded Net Assets of the Rich World and Estimated Unrecorded Assets in Havens
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Note: The figure charts the value of unrecorded household assets in tax havens along with the officially recorded net foreign
asset positions of Japan, the U.S., and Europe. All series are scaled by world GDP. In 2008, by my estimate, unrecorded
household assets amounted to 7.3% of world GDP. Total household financial assets stood at 120% of world GDP (Davies
et al., 2011) so unrecorded household assets amounted to 6% of total household financial assets. Europe includes the 16
members of the eurozone as at the end of 2010, five additional European countries (the UK, Norway, Sweden, Denmark
and Switzerland), and three non-European countries (Australia, New Zealand, and Canada).

Source: Appendix Tables A3 and A27.



Figure 1.2: Through Their Swiss Accounts, Foreigners Mostly Invest in Mutual Funds
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Note: This Figure presents the typical pattern of investments revealed by the Swiss National Bank’s statistics studied in
this paper. These statistics show that at the end of 2008, foreigners owned about US$ 2tr in Swiss banks in the form of
bank deposits and portfolio investments. A large fraction of these assets were invested in mutual funds. Most of the mutual
funds sold by Swiss banks to their clients are incorporated in Luxembourg and Ireland.



Figure 1.3: Most Swiss Accounts Probably Belong to Europeans
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Note: This figure shows which countries’ residents own Swiss fiduciary bank deposits, as reported by the Swiss
National Bank (SNB). The SNB does not see through the sham corporations with addresses in such places as
Panama or the British Virgin Islands used by European, U.S.; and other rich countries’ households as nominal
owners of their accounts. This explains the high share of deposits assigned to tax havens.

Source: Appendix Table A25.



Billions of current U.S. dollars

Figure 1.4: Each Year, Less Securities Assets Are Recorded Than Liabilities
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Note: This figure charts the securities assets and liabilities identifiable worldwide. Secu-
rities include all equities and bonds classified as portfolio investments or reserves. The

totals cover 237 countries and territories along with international organizations.
Source: Appendix Table A3.
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Billions of current U.S. dollars

Figure 1.5: Each Year, Less Equity Assets Are Recorded Than Liabilities
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Note: This figure charts the equity assets and liabilities identifiable worldwide. Equities
include all equities classified as portfolio investments or reserves. The totals cover 237
countries and territories along with international organizations.

Source: Appendix Table A3.
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Billions of current U.S. dollars

Figure 1.6: Each Year, Less Bond Assets Are Recorded Than Liabilities
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Note: This figure charts the bond assets and liabilities identifiable worldwide. Bonds
include all debt securities classified as portfolio investments or reserves. The totals cover
237 countries and territories along with international organizations.

Source: Appendix Table A3.
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Figure 1.7: Many Mutual Fund Shares Have no Readily Iden-
tifiable Owners in the Official Statistics
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Note: Each dot represents a country j and is equal to the difference between the
securities liabilities reported in 2008 by j (L;) and the sum of the securities assets
on j held by 236 countries i and international organizations (3", A;;). The securities
issued by Luxembourg, the Cayman Islands, and Ireland, are mostly mutual fund
shares.

Source: Appendix Tables A13 and A14.



Figure 1.8: The World Now Runs a Large Trade Surplus
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Note: This figure charts the statistical anomalies in the world’s balance of payments, which includes data for
all countries and territories. Each year, more portfolio and other investment income is paid than received, the
flow counterpart of missing assets in international investment positions. Since 2004, the world has been running
a large trade surplus, driving a large current account surplus.

Source: Appendix Table A21.



Table 1.1: Securities Form the Bulk of Cross-Border Wealth

(End of 2008 values)

Trillions of
current US$

% of world GDP

Securities

Bonds

Equities (including mutual
fund shares)

FDI

Other (loans, deposits...)

Total cross-border wealth

40.1 65%
26.4 43%
13.7 22%
17.7 29%
32.0 52%
89.9 146%

Memo: World GDP (2008) = US$ 61.4tr

Note: Securities include all “portfolio investments” and the fraction of “reserve
assets” invested in equities and bonds. In international investment statistics, all
mutual fund shares are classified as equities (irrespective of whether the funds invest
in equities or bonds). FDI stands for foreign direct investment. Derivatives are
excluded because they are not measured yet in all leading economies.

Source: IMF Balance of Payments Statistics and the updated and extended version
of the External Wealth of Nations database constructed by Lane and Milesi-Ferretti

(2007).




Table 1.2: Large Portfolios of Securities Are Held in Swiss

Banks by Foreigners

(End of 2008 values in
billions of current US$)

Foreign securities

Bonds

Equities

(Of which: mutual fund
Sshares)

Fiduciary bank deposits

Total

Belonging to Belonging to
foreigners Swiss residents

1,545 810

540 484
1,005 326

767 196

478 45
2,022 855

Source: Securities: Swiss National Bank’s Monthly Statistical Bulletin (http:
//www.snb.ch/en/iabout/stat/statpub/statmon/stats/statmon), series D5y,
D514, D51, D51y, D5y and Dby, and Banks in Switzerland (http://www.snb.ch/
en/iabout/stat/statpub/bchpub/stats/bankench), series 38a, 38b, 38¢c. Fidu-
ciary deposits: Monthly Statistical Bulletin, series D4, D4,,, D4s,, and Banks in

Switzerland series 36, 37, 38.
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Table 1.3: Estimated Offshore Wealth, World and Switzerland

(End of 2008 values in
billions of current US$)

Offshore securities

Bonds

Equities

(Of which: mutual fund
Shares)

Offshore bank deposits

Total offshore financial
wealth

World Switzerland
4,490 1,545
37% 35%
63% 65%
48% 50%
1,388 478
5,878 2,022

Memo: Global household financial wealth = 73,625

Note: Global household financial wealth includes bank deposits, portfolios of secu-
rities, insurance contracts of households net of households’ debt. Offshore financial
wealth includes the bank deposits and portfolios of securities held by households in
tax havens. It excludes real estate and other real assets held in tax havens.

Source: Offshore financial wealth: Appendix Tables A3, A23, and A24. Global
household financial wealth: Credit Suisse (2010).




Table 1.4: The Anomalies Caused by Unrecorded Assets Are Internally Consistent

2001 2002 2003 2004 2005 2006 2007 2008

[11 Stock (Q), bn$ 2,532 2,392 2,858 3,316 3,676 3,760 5,131 4,490
21 Inflows (/), bn$ 38 164 153 240 230 116 189 364
81 Valuation (VAL), bn$ n.a. -304 313 218 130 -31 1,182 -1,006

Interest and
dividends (D), bn$

51 Yield (ro=D/Q) 5.0% 5.2% 4.1% 3.6% 3.5% 3.2% 2.1% 3.5%

[4] 126 124 118 121 128 121 106 156

Note: This table reports on the estimated stocks and flows of unrecorded portfolios. Inflows are the net purchases of securities
from unrecorded accounts. Valuation denotes the net capital gains/losses on unrecorded portfolios. Interest and dividends are
the income earned by the owners of unrecorded portfolios.

Source: Appendix Tables A3 and A21; IMF Balance of Payments Statistics 2010, Table C-1: “Global discrepancies in balance
of payments statistics.”



Table 1.5: Accounting for the Wealth in Tax Havens Can Turn
the Furozone Into a Net Creditor

Share of offshore portfolios in Switzerland
belonging to eurozone residents

0% 40% 50% 60%
Share of 0% -11% -6% -5% -3%
offshore
portfolios in 25% -6% 0% 1% 2%
other havens
belongingto  50% 0% 5% 7% 8%
eurozone
residents 75% 6% 11% 12% 13%

Note: The Table reads as follows. The official eurozone’s net foreign asset posi-
tion/GDP ratio averaged -11% over the 2001-2008 period. If eurozone residents
owned 40% of the unrecorded assets held through Switzerland and 50% of those
held through the other tax havens, the true net foreign asset position/GDP ratio of
the eurozone averaged +5%.

Source: Appendix Table A28.

Table 1.6: Accounting for the Wealth in Tax Havens Improves
the U.S. Net Foreign Asset Position

Share of offshore portfolios in Switzerland
belonging to U.S. residents

0% 5% 15%
0% 8%  -17%  -16%
Share of
offsh_ore. 25% 13% 13% .
portfolios in
other havens
belonging to 50% -9% -8% 7%
U.S. residents
75(y0 -5% _4% _3%

Note: The table reads as follows. The official U.S. net foreign asset position/GDP
ratio averaged -18% over the 2001-2008 period. If U.S. residents owned 15% of the
unrecorded assets held through Switzerland and 25% of those held through the other
tax havens, the true net foreign asset position/GDP ratio of the U.S. averaged -12%.

Source: Appendix Table A29.



CHAPTER 2

The End of Bank Secrecy?
An Evaluation of the G20 Tax
Haven Crackdown

Abstract: During the financial crisis, G20 countries compelled tax havens to sign
bilateral treaties providing for exchange of bank information. Policymakers have
celebrated this global initiative as the end of bank secrecy. Exploiting a unique
panel dataset, our study is the first attempt to assess how the treaties affected
bank deposits in tax havens. Rather than repatriating funds, our results suggest
that tax evaders shifted deposits to havens not covered by a treaty with their home
country. The crackdown thus caused a relocation of deposits at the benefit of the

least compliant havens. We discuss the policy implications of these findings.

35
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1 Introduction

In August 2009, France and Switzerland amended their tax treaty.! The two coun-
tries agreed to exchange upon request all information necessary for tax enforcement,
including bank information otherwise protected by Swiss bank secrecy laws. Over
the following months, one of France’s richest persons and her wealth manager were
taped discussing what to do with two undeclared Swiss bank accounts, worth $160
million. After a visit to Switzerland, the wealth manager concluded that keeping
the funds in Swiss banks or bringing them back to France would be too risky. He
suggested that the funds be transferred to Hong Kong, Singapore, or Uruguay, three
tax havens which had not committed to exchanging information with France. Af-
ter the tapes were made public, they received extensive newspaper coverage and
eventually the funds were repatriated to France.?

The amendment to the French-Swiss tax treaty was part of a major initiative to
combat tax evasion at the global level. Since the end of the 1990s, the OECD has
encouraged tax havens to exchange information with other countries on the basis of
bilateral tax treaties, but until 2008 most tax havens declined to sign such treaties.
During the financial crisis, the fight against tax evasion became a political priority
in rich countries and the pressure on tax havens mounted. At the summit held
in April 2009, G20 countries urged each tax haven to sign at least 12 information
exchange treaties under the threat of economic sanctions. Between the summit and
the end of 2009, the world’s tax havens signed a total of more than 300 treaties.

The effectiveness of this crackdown on offshore tax evasion is highly contested.
A positive view asserts that treaties significantly raise the probability of detecting
tax evasion and greatly improve tax collection (OECD, 2011). According to policy
makers, “the era of bank secrecy is over” (G20, 2009). A negative view, on the con-

trary, asserts that the G20 initiative leaves considerable scope for bank secrecy and

!This chapter was written with Niels Johannesen.
2For a summary of this evasion case, see “Affaire Bettencourt: ce que disent les enreg-
istrements,” Le Monde, 30 June 2010.
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brings negligible benefits (Shaxson and Christensen, 2011). Whether the positive
or the negative view is closer to reality is the question we attempt to address in this
paper.

This is an important question for two reasons. First, the fight against offshore
tax evasion is a key policy issue. Globalization and the information technology
revolution have made it easier for tax evaders to move funds offshore. Absent
information exchange between countries, personal capital income taxes cannot be
properly enforced, giving rise to substantial revenue losses and constraining the
design of tax systems. Against the backdrop of the large public deficits faced by
most countries since the financial crisis, curbing tax evasion is high on the policy
agenda.

Second, although treaties have prevailed as the main policy instrument in the
fight against international tax evasion, surprisingly little is known about their effec-
tiveness. The G20 crackdown has generated a lot of discussion in policy circles but
there is little fact-based evidence of its efficacy and no academic evaluation. The
OECD has launched a peer-review evaluation to assess whether treaties are prop-
erly drafted and enforced, but while this legal work is necessary, it is not sufficient:
if the information exchange mechanism advocated by the OECD has fundamental
shortcomings, then even properly drafted and enforced treaties may be ineffective.
Our study is the first attempt to assess from a quantitative perspective the impact
of the many treaties signed by tax havens since G20 countries have made tax evasion
a priority.

Providing compelling evidence on tax evasion is notoriously difficult, and even
harder in the complex area of international tax evasion. We break new ground in
this field by drawing on a particularly rich dataset on cross-border bank deposits.
For the purpose of our study, the Bank for International Settlements (BIS) has
given us access to bilateral bank deposit data for 13 major tax havens, including
Switzerland, Luxembourg, and the Cayman Islands. We thus observe the value

of the deposits held by French residents in Switzerland, by German residents in
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Luxembourg, by U.S. residents in the Cayman Islands and so forth, on a quarterly
basis from the end of 2003 to the middle of 2011. Using specific country names for
the sake of concreteness, we ask: Did French holders of Swiss deposits respond to
the 2009 French-Swiss treaty by repatriating funds to France? Did they relocate
their funds to other tax havens? Or did they simply leave them in Switzerland? To
address these questions, after providing more details on offshore tax evasion and
the data we use in Section 2, we employ graphical analysis in Section 3 and panel
regression analysis in Section 4.

We obtain two main results. First, treaties have had a statistically significant
but quite modest impact on bank deposits in tax havens: a treaty between say
France and Switzerland causes an approximately 11% decline in the Swiss deposits
held by French residents. Second, and more importantly, the treaties signed by tax
havens have not triggered significant repatriations of funds, but rather a relocation
of deposits between tax havens. We observe this pattern in the aggregate data: the
global value of deposits in havens remains the same two years after the start of the
crackdown, but the havens that have signed many treaties have lost deposits at the
expense of those that have signed few. We also observe this pattern in the bilateral
panel regressions: after say France and Switzerland sign a treaty, French deposits
increase in havens that have no treaty with France.

The finding that tax evaders shift deposits in response to treaties, our key re-
sult, illustrates an important pitfall of the current approach to the fight against tax
evasion. Tax havens are whitelisted after signing 12 treaties, leaving considerable
scope for tax evaders to ensure that their assets are not covered by a treaty. Our
analysis shows that tax evaders exploit this possibility, which ultimately provides
incentives for tax havens to keep their treaty networks at the minimum. From a
normative viewpoint, our paper thus lends support to the idea developed theoret-
ically by Elsayyad and Konrad (2011) that a “big bang” multilateral agreement
should be preferred to the current sequential approach.

The finding that treaties have had a modestly sized impact on bank deposits has
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several possible interpretations between which we cannot discriminate conclusively
with the data at our disposal. First, most tax evaders may have chosen not to move
deposits because they considered that treaties did not substantially increase the
probability they be detected. This interpretation is consistent with the fact that
treaties only rarely lead to actual exchange of information in practice. Yet another
possible interpretation is that the modest size of our estimates is due to limitations
of our deposit dataset. For instance, some tax evaders use sham corporations with
addresses in Panama and the British Virgin Islands as nominal holders of their
bank accounts in Switzerland and other havens, which obscures who ultimately
owns part of the funds offshore. We tackle this issue in Section 5, for the first time
in this literature, and we show that the funds held through sham corporations might
have responded strongly to the treaties. Lastly, tax evaders might have declared
some of their assets to tax authorities while keeping them offshore. In Section 6 we
analyze a novel dataset with direct information on income that European owners
of Swiss accounts voluntarily declare. We find no signs that treaties induced Swiss
account holders to comply more with tax laws, but we cannot rule out an increase
in compliance in other tax havens.

Our paper adds to the literature on tax treaties, where a recurring finding is that
treaties have little real economic effects (e.g., Blonigen and Davies, 2005; di Gio-
vanni, 2005; Louie and Rousslang, 2008). Relative to this literature, our contribu-
tion is to focus on the information sharing provisions included in tax treaties rather
than on those aimed at promoting cross-border investments and limiting double
taxation. The effectiveness of information sharing mechanisms is rarely assessed
and our paper contributes to filling this gap.?

We also contribute to the literature on how tax policies affect international
investments (e.g., Chan et al., 2005; Desai and Dharmapala, 2011). A branch of this

literature initiated by Alworth and Andresen (1992) focuses on the determinants of

3A complementary contribution is Blonigen et al. (2011) who study whether information ex-
change agreements affect foreign direct investments (while we look at bank deposits and tax
evasion).
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cross-border deposits such as taxes, interest rate differentials and distance. Huizinga
and Nicodeme (2004) find that information exchange agreements have no significant
effect on cross-border deposits in OECD countries. We focus, by contrast, on how
tax treaties affect deposits in tax havens. This evaluation was not possible before
2009, the year when most tax havens started signing information exchange treaties.*

Lastly, our paper sheds new light on the activities taking place in tax havens, a
topic which is attracting increasing interest (Desai et al., 2006; Dharmapala, 2008;
Dharmapala and Hines, 2009; Palan et al., 2010). Tax havens provide corporations
and individuals with opportunities to avoid or evade taxes. The bulk of the liter-
ature focuses on the use of tax havens by corporations, following Hines and Rice

(1994). By contrast, we focus on their use by households, which is still little studied.

2 Offshore Tax Evasion By Households: Context

and Data

A Policies to Prevent Offshore Tax Evasion

Tax havens such as Switzerland, Singapore, and the Cayman Islands host an impor-
tant wealth management industry which provides foreigners with an opportunity
to evade taxes. If a French household entrusts assets to a French bank, there is
automatic reporting of capital income to the French tax authorities: evasion of the
personal income tax is impossible. But if it entrusts assets to a Swiss bank, there
is no automatic reporting: French authorities have to rely on self-reporting and tax
evasion is possible.” Using official Swiss statistics and anomalies in the international
investment data of countries, Zucman (2013) estimates that around 8% of house-

holds’ global financial wealth is held in tax havens. This figure implies substantial

4Two related papers are Hemmelgarn and Nicodeme (2009) and Johannesen (2010), who study
the effects of the Savings Directive, a European policy initiative that imposes a tax on interest in-
come earned by European Union residents in a number of tax havens. We discuss in the conclusion
the relative merits of withholding taxes and treaties in light of our results.

°Kleven et al. (2011) document the importance of third-party reporting to prevent tax evasion.
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tax revenue losses due to outright fraud.

Missing information on income earned through bank accounts in tax havens is
the key problem for enforcing personal capital income taxes. Exchange of infor-
mation between countries is the obvious solution. There are two main ways coun-
tries can exchange information: automatically or upon request (Keen and Ligthart,
2006). Automatic exchange of information is widely acknowledged to be the most
effective solution because it allows tax authorities to obtain comprehensive data
about income earned by domestic residents in foreign banks. But information ex-
change upon request is more common. It is the standard promoted by the OECD
and embedded in the treaties signed by tax havens. Under the amended French-
Swiss treaty, French authorities can request information from Switzerland to enforce
tax laws. Requests must concern specific taxpayers. France cannot ask for a list
of all its residents with funds in Switzerland. Moreover, the requested information
must be “foreseeably relevant” (OECD, 2008, p. 38): information can be obtained
by French authorities only if they have a well documented suspicion that a resident
is evading taxes. All the treaties signed by tax havens have identical wording: they
follow the OECD model tax convention.

The usefulness of the OECD standard of information exchange is the object
of much controversy. Critics argue that since placing a request for information
requires prior knowledge, which is extremely hard to come about, little can be
obtained through treaties (Sheppard, 2009). And indeed, the U.S. Government
Accountability Office (2011) revealed that during the 2006-2010 period, the U.S.
placed only 894 requests under its more than 80 tax treaties. Since a single Swiss
bank admitted in 2008 to have more than 19,000 U.S. clients with undeclared bank
accounts (U.S. Senate, 2008), information exchange upon request is clearly asso-
ciated with a small probability of detecting tax evasion. Advocates of the OECD
standard, on the other hand, stress that even a small probability of detection may
be sufficient to deter tax evasion and that information exchange upon request is a

major step forward from no exchange at all.
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Since the end of the 1990s, the OECD has tried to convince tax havens to sign
information exchange treaties. But, as shown by Figure 1, most havens declined to
sign treaties until the financial crisis.® The turning point occurred in April 2009.
The OECD specified that each tax haven should conclude at least 12 treaties to be
in compliance and drew up a list of 42 non-compliant havens. The G20 threatened
to impose economic sanctions on non-compliant havens. In just five days, all havens
committed to signing 12 treaties and the G20 declared the era of bank secrecy over
(G20, 2009).

As a result of G20 pressure, treaty signature effectively boomed in 2009 and
2010. But the pace slowed down considerably after 2010. Moreover, tax havens
signed many treaties with each other: in 2009, almost one-third of the treaties
signed by tax havens were with other havens. Such haven-haven treaties do not
help non-haven countries curb tax evasion in any way. In all likelihood they only
reflect the desire of some tax havens to reach the 12 treaties threshold without

giving substantial concessions.

B Data on Tax Treaties

To study the effects of the G20 tax haven crackdown, we have compiled a complete
dataset on the treaties concluded by tax havens. The dataset covers 52 tax havens
(see the Online Appendix), more than 220 potential partner countries, and includes
information until the end of 2011q2.

Tax havens can start exchanging information with partner countries on the basis
of two types of legal events: new treaties or amendments to existing treaties on the
one hand (for instance, the amendment to the French-Swiss tax treaty in August
2009), and changes in domestic laws allowing for information exchange with existing
treaty partners on the other (Cyprus passed such a law in July 2008). The two types

of events are legally equivalent, but new treaties may be more salient than subtle

6All the data on tax treaties and aggregate bank deposits used for this research are available
online on the authors’ websites.
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changes in the banking laws of tax havens. Distinguishing between the two kinds of
legal events allows us to investigate whether depositors respond differently to more
salient events.”

The main data source is the Exchange of Tax Information Portal, which repre-
sents the best effort of the OECD to gather accurate information on tax treaties.®
In some cases, we have added information from official government websites. The
Online Appendix describes step-by-step how we compiled the treaty dataset from
readily available sources. The final dataset includes 1,025 events: 861 new treaties
or amendments to existing treaties, and 164 instances when changes in domestic
laws rendered information exchange possible under existing treaties. Note that
since there are 52 tax havens and around 220 countries and territories in the world,
a full network of treaties would include around 11,000 treaties. Through a peer-
review evaluation, the OECD assesses whether the treaties signed by tax havens
are properly drafted and enforced. Out of the 861 new treaties signed from 2004 to
mid-2011, 68% were deemed compliant, 13% were deemed not compliant, and 19%

were still unreviewed in November 2011.

C Data on Deposits in Tax Havens

Our second data source is the BIS locational banking statistics, which contain infor-
mation on foreign bank deposits in 41 countries. The BIS publishes quarterly data
aggregated at the country level, for instance total deposits held by French residents
in foreign banks and total deposits held by foreign residents in Swiss banks. For
our study and on the condition that we do not disclose bilateral information, the
BIS has given us access to deposit data at the bilateral level, for instance deposits
held by French residents in Swiss banks. There are 18 tax havens reporting to the

BIS. We have access to bilateral deposit data for 13 of them: Austria, Belgium,

"Chetty et al. (2009) provide evidence of the importance of salience for the response to taxes.
8See http://eoi-tax.org/. We have also benefited from discussions with Jeremy Maddison
and Sanjeev Sharma from the OECD.
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the Cayman Islands, Chile, Cyprus, Guernsey, the Isle of Man, Jersey, Luxem-
bourg, Macao, Malaysia, Panama, and Switzerland. We also have bilateral data
for the aggregate of the remaining 5 havens: Bahamas, Bahrain, Hong Kong, the

9 The 13 havens for which we have bilateral

Netherlands Antilles, and Singapore.
data host about 75% of the deposits of all BIS-reporting havens, which allows us
to make reasonable inference from this sample of countries.

The BIS locational banking statistics are widely used in international economics
and are a key input to statistics on balance of payments. The most important fi-
nancial centers (havens and non-havens) report to the BIS. New financial centers
are systematically included in the BIS statistics once they reach a significant size,
so that the havens not covered are by construction very small. Further, within
each covered center there is almost full coverage of deposits, because all the banks
with cross-border positions in excess of a modest threshold (e.g., $10 million in the
Bahamas) are required to report. The BIS (2006) indicates that coverage rates sys-
tematically exceed 90%. The reporting requirements of the BIS do not violate any
bank secrecy provisions, because banks do not report data on individual customers
but only aggregate figures.

The BIS data, however, have three limitations. First, it is not possible to know
what fraction of the deposits in tax havens belong to households evading taxes.
The BIS provides a sectoral decomposition between deposits owned by banks and
by “non-banks.” Since interbank deposits do not play a role in personal income tax
evasion, we focus on the deposits of “non-banks.” Part of these deposits, however,
belong to multinational corporations that stash cash offshore and that are not af-
fected by bank information sharing. Ideally we would like to observe the deposits
that belong to households only. Since this is not possible, we cannot directly esti-

mate the behavioral response of tax evaders: all we can do is making inference from

9The secession of the Netherlands Antilles in October 2010 resulted in two new countries,
Curagao and Sint Maarten. Curagao took over the reporting obligation to the BIS. Note also
that we do not include Bermuda in our list of tax havens, because there are no private wealth
management activities there (only 4 banks are registered in Bermuda).
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the evolution of the deposits owned by “non-banks.”

To do so, we need an idea of what fraction of “non-bank” deposits belong to
households. Data made available by a number of BIS-participating central banks
enable us to shed light on this issue. In Switzerland, the second largest offshore
center in terms of “non-bank” deposits, 80-90% of the deposits seem to belong to
households.!® The Bank of England reports that in 2007 households owned about
70-75% of the deposits in the Channel Islands and the Isle of Man, collectively the
third largest offshore center. And a previous study (Zucman, 2013), using different
data, found that at least 50% of haven deposits likely belong to households.!'* On
the basis of these elements, our baseline assumption when we interpret the results
will be that tax evaders own about 50% of the deposits in tax havens.

The second limitation of the BIS data is that they are based on immediate rather
than beneficial ownership. If a French individual owns a Swiss deposit through a
sham corporation with an address in Panama, the BIS assigns the funds to Panama.
Almost 25% of all deposits in tax havens are registered as belonging to other havens
reflecting the widespread use of sham corporations by clients of offshore banks. Our
analysis in Section 5 will explicitly address the existence of deposits held through
sham corporations.

Lastly, the BIS data relate to only one form of wealth held by households in tax
havens: bank deposits. They do not provide information on the equity and bond
portfolios that savers entrust to tax haven banks. There is little public information

on households’ offshore portfolios, except in Switzerland. The Swiss National Bank

0There are two types of Swiss bank deposits covered by the BIS data: regular deposits (10-20%
of the total) and “fiduciary deposits” (80-90%). In all likelihood, fiduciary deposits entirely belong
to individuals: these are investments made by Swiss banks in foreign money markets on behalf
of foreign individuals, an arrangement that enables clients of Swiss banks to avoid the 35% tax
imposed by Switzerland on Swiss-source capital income. Multinational corporations do not use
fiduciary deposits because they can directly invest in foreign money markets without having to
pay the handsome fees charged by Swiss banks for these operations. For more details on fiduciary
deposits, see e.g. Brown et al. (2011).

The figure was obtained as follows. On the basis of official Swiss National Bank statistics
and of large anomalies in the international investment data of countries, Zucman (2013) estimates
that individuals owned at least $6tr in financial assets through bank accounts in tax havens in
end 2008, of which $1.4 tr took the form of bank deposits. These $1.4 tr account for 50% of the
total deposits in tax havens as per the BIS.
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reports that about 25% of the funds held by foreigners in Switzerland take the form
of bank deposits, while 75% are equities and bonds (Zucman, 2013). With the data
at our disposal, we cannot say anything about the response of tax evaders’ portfolio
wealth to treaties: we can only analyze the evolution of deposits. It is safe, however,
to assume that the response of bank deposits is a good proxy for the response of
the overall stock of offshore wealth, because the information exchange provisions of

treaties affect all assets similarly.

3 Graphical Evidence

A The Effects of the G20 Initiative on Aggregate Deposits

As a starting point for the empirical analysis, Figure 2 shows the evolution of the
bank deposits held on aggregate in the 18 tax havens reporting to the BIS. Despite
the wave of treaties signed in 2009-2010, deposits in tax havens remained stable over
the 2007-2011 period at around $2,700 billion. For comparison, the figure shows the
evolution of the deposits held on aggregate in the non-haven countries reporting to
the BIS. This group includes financial centers that have a large treaty network and
have not been affected by the G20 initiative, such as the U.S. or Germany. Deposits
in havens and non-havens have followed a similar trend over the 2004-2011 period.
The evolution of deposits in non-havens might be an imperfect counterfactual for
the evolution of deposits in tax havens, but we can at least exclude that the G20
crackdown was followed by a significant drop in aggregate deposits in tax havens.
Next, we compare the deposits that have become covered by a treaty to the
deposits that have not. We consider all country-haven combinations (e.g., France-
Switzerland) among the 13 havens for which we have bilateral deposit data and the
more than 200 countries holding deposits in these havens. From this universe, we
construct two groups: a “treaty” group including all country-haven pairs that signed

a compliant treaty between 1 January 2008 and 30 June 2011, and a “no-treaty”
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group including all other pairs. Figure 3 shows that deposits decreased moderately
in the “treaty” group but remained roughly stable in the “no-treaty” group. Should
all deposits have followed the same trend, the deposits in the “treaty” group would
have been around 15% larger in 2011. Figure 3 suggests that at least some tax
evaders responded to treaty signatures, although it does not reveal the nature of

this response.

B The Effects of the G20 Initiative on the Deposits in Each

Tax Haven

To investigate how tax evaders responded to treaties, we examine the evolution
of deposits in each tax haven between 2007 and 2011. Figure 4 reveals that the
globally stable level of deposits in tax havens conceals significant differences across
havens. Banks in Jersey lost the equivalent of 4% of the 2007 total amount of haven
deposits (i.e., about 8% of tax evaders’ deposits, if tax evaders own about 50% of
haven deposits), while banks in Hong Kong gained around 2.5% (about 5% of tax
evaders’ deposits).

Crucially, the deposit gains and losses correlate strongly with the number of
treaties signed by each haven. Figure 5 plots the percentage change of each haven’s
deposits between 2007 and 2011 against the number of compliant treaties signed
over the same period. Cyprus signed only 2 compliant treaties and experienced a
60% increase in its deposits, whereas Guernsey signed 19 compliant treaties and ex-
perienced a 15% decrease. A simple bivariate regression suggests that an additional
treaty signed by a haven is associated with a decrease of 3.8% of the deposits in its
banks (with a standard error of 1.4%).'?

Overall, the graphical evidence suggests that a number of tax evaders responded

to treaties and that their response was mostly to transfer deposits to other tax

12This correlation remains when we consider cumulated exchange rate adjusted net flows in each
haven as a percentage of end-2007 stocks rather than the simple growth rate of deposits, or when
we consider all treaties signed, whether complying with the OECD standard, unreviewed, or not
complying.
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havens, leaving roughly unchanged the funds globally held in tax havens. Figure
6 lends additional support to this conjecture. It shows that there is no correlation
between the number of treaties signed by OECD countries with tax havens between
2007 and 2011 and the growth of the deposits held by OECD countries’ residents in
tax havens. Signing more treaties does not seem to help OECD countries repatriate
funds.

While the graphical evidence suggests a consistent scenario, it aggregates treaties
signed at different dates and does not fully exploit the bilateral nature of our data.

To deal with this, we now turn to panel regression analysis.

4 Regression-Based Evidence

A The Impact of Treaties on Bilateral Deposits

The first question we want to address is whether treaties have had a statistically
significant impact on deposits in tax havens at the bilateral level. We run regressions

of the form:

log(Deposits;jq) = o+ BSigned;jq + vij + 04 + €ijq (4.1)

where Deposits;j, denotes the deposits held by residents of country ¢ with banks
of haven j at the end of quarter ¢, Signed,;, is a dummy equal to 1 if a treaty
allowing for information exchange between i and j exists in quarter ¢, v;; denotes
country-pair fixed effects, and 60, time fixed effects. The coefficient of interest is 3:
should treaties have any effect at all, 5 should be statistically different from zero.
The country-pair fixed effects 7;; control for all time invariant characteristics of
country-haven pairs, such as distance or common language. The time fixed effects
8, control for all common time trends affecting the deposits in tax havens, such
as the financial crisis. Thus, 3 only captures the deposit changes in the “treaty”

country-haven pairs that come in addition to the deposit changes in the “no-treaty”
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pairs. All the regressions use the sample period 2003q4-2011g2 and have robust
standard errors clustered at the country-pair level.

The first column of Table 1 estimates equation 1 using the complete universe
of country-haven pairs for which we have bilateral deposit data. We find that the
deposits of the “treaty” pairs are smaller after treaty signature than before relative
to the deposits of the “no treaty” pairs. But the coefficient is only borderline
significant.

We then in col. (2) restrict the sample to the universe of pairs that include
one haven and one non-haven country, in order for our coefficient 3 to exclude the
effect of the treaties signed by havens with each other on haven-haven deposits.
Treaties now have a larger effect; § is different from zero at the 5% level. Col. (3)
investigates the effect of haven-haven treaties on haven-haven deposits. We find
that a treaty between say the British Virgin Islands (BVI) and Jersey does not
affect the deposits “held by” the BVI in Jersey, consistent with our notion that
treaties between two havens have no economic meaning. We continue the analysis
with the sample that excludes haven-haven pairs. We refer the reader to Section
5 for a detailed analysis of how haven-haven deposits have responded to treaties
between haven and non-haven countries.

In col. (4), we investigate whether depositors respond differently to new treaties
and to changes in the domestic laws of tax havens. Since new treaties are more
salient to tax evaders, we conjecture that evaders should respond more to new
treaties. We interact the dummy variable Signed with dummy variables indicating
whether the legal event establishing information exchange is a new treaty or a
change in domestic law. The results show that new treaties affect deposits but
equivalent changes in domestic laws do not.

The timing of the response to treaty signature is analyzed in col. (5). We
include a dummy equal to one in the quarter ¢ of the legal event establishing
information exchange (Contemp), three dummies equal to one in ¢ + 1, ¢ + 2, and

q + 3 respectively, and a dummy equal to one in all quarters after ¢ + 3. We find
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that the bulk of the response occurs two quarters and more after treaty signature.
A plausible explanation is that treaties do not enter into force immediately after
they are signed. For instance, the amendment to the French-Swiss treaty signed in
August 2009 entered into force in November 2010. Typically, there is a time lag of
3-5 quarters between treaty signature and entry into force.

Table 1 confirms that there is a correlation between treaties and deposits in tax
havens: on average, the deposits in the “treaty” pairs decrease after treaty signature
relative to the deposits in the “no treaty” pairs. The difference is statistically
significant. But it is quite modest — about 11% according to col. (2).'* How should
we interpret this result?

Because the BIS data include deposits owned by corporations that are not con-
cerned by information sharing agreements, our estimated (8 only provides a lower
bound for the response of tax evaders. If tax evaders own a fraction s of deposits,
one can show that their response to treaties is approximately 3/s.1* To interpret
what a 11% drop in deposits means, we need to take a stance on how large s is. If,
as available evidence suggests, s is around 50%, then treaties are associated with
a roughly 22% average drop in tax evaders’ deposits. This is probably much more
than expected by those who considered treaties worthless: upon request informa-
tion exchange seems enough to substantially affect behavior. But it does not seem
strong enough to affect the deposit behavior of the majority of individuals: as long
as s is larger than 20-25%, our results imply that only a minority of tax evaders
(weighted by assets) have moved funds in response to treaties.

Another issue in the interpretation of the magnitude of 3 is that if tax evaders
respond to treaties by shifting deposits, then our comparison group of “no treaty”

country-pairs is also affected by treaty signature. We now augment the model to

Berp(—0.1156) — 1 = 0.109

141n a simple difference-in-differences setting in which deposits in the treaty group grow at rate
g and deposits in the no-treaty group grow at rate g¢, the estimator of the response of bank
deposits to treaty signature (in a log specification) is log[(1 4+ ¢*)/(1 + ¢°)]. If a fraction s of
deposits initially belong to tax evaders, then the diff-in-diff estimator for the response of tax
evaders is: log[(s + ¢')/(s + ¢g°)]. At a first order approximation this is 1/s times larger than
logl(1+ g")/(1 + ¢°)]
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tackle this issue.

B Deposit Shifting

Table 2 explicitly models shifting behavior. To fix ideas, consider the France-
Cayman Islands pair. To explain the amount of French deposits held in the Cayman
Islands, we introduce in col. (1)-(3) a treaty coverage variable that simply counts
the number of treaties signed by France with the world’s 51 tax havens other than
the Cayman Islands. Col. (1) shows that an additional treaty signed by France, say
with Switzerland, increases the deposits held by French residents in the Cayman
Islands by 0.6%. More generally, it increases French deposits by an average of 0.6%
in each of the 12 havens other than Switzerland for which we have bilateral data.
It is natural to assume that deposits are also shifted to the havens for which we
have no bilateral data, which host around 25% of offshore deposits. If each haven
attracts funds in proportion to its initial deposit stock, a treaty signed by France
with Switzerland increases French deposits in each of the world’s havens other than
Switzerland by 0.6%.%°

As col. (2) shows, this shifting only occurs to the benefit of the havens that do
not have a treaty with France (i.e., when Signed = 0). In such havens, an additional
treaty signed by France is associated with 1.2% more French-owned deposits. By
contrast, the havens that have a treaty with France (i.e., when Signed = 1) do
not attract deposits. Note also that when we account for shifting, the signature
of a treaty between say France and Switzerland still significantly decreases French
deposits in Switzerland, just as we found previously.'6

Since 2005, 18 tax havens have cooperated with EU countries in combatting tax

15The fact we do not have bilateral data for all the world’s tax havens does not bias our estimate
of the magnitude of shifting. Having more bilateral data would simply make our estimate more
precise.

16Tn col. (2) of Table 2, Signed appears in three places, all of which need to be accounted for
when computing the total effect of an additional treaty on bilateral deposit. Assuming that treaty
coverage=6 (which is the mean number of compliant treaties signed by OECD countries with tax
havens in the 2008-2011 period), the total coefficient on Signed is —0.0498+6 x (0.0001 —0.0120) =
—0.12. This coefficient is comparable to the coefficient found in col. (2) of Table 1.
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evasion under the Savings Directive. When a bank in Jersey, for instance, pays
interest to a French resident, it withholds 35% of the interest payment as a tax
and remits 75% of the proceeds to France without disclosing the identity of the
taxpayer. A number of havens, however, do not participate in the Directive, most
notably Singapore, Hong Kong, the Bahamas, and Bahrain. Strikingly, we find
that deposit shifting in response to treaties only occurs to the benefit of the havens
that do not participate in the EU Savings Directive. As shown in col. (3), an
additional treaty signed by France does not affect the deposits in havens that apply
the Directive (i.e., when ST D=1), but it increases deposits by 1.8% in havens that
do not apply it and do not have a treaty with France. To put it simply, deposits go
to the least compliant havens. Table 2 also confirms the finding of existing studies
that the Directive itself significantly affected the bank deposits of EU residents in
participating havens (Johannesen, 2010).

The number of treaties signed is a crude measure of treaty coverage. Treaties
with Switzerland and Luxembourg are much more important for France in fighting
tax evasion than treaties with Vanuatu and Saint Lucia. We therefore construct
a second measure of treaty coverage that weighs treaties according to their impor-
tance.

For each country ¢ and haven j for which we have bilateral deposit data, we
compute the share of i’s deposits in tax havens which were placed in j during the
first year of our sample. In 2004, the location of deposits was unaffected by the
European Savings Directive which was not yet implemented, and largely unaffected
by treaties which were still few in numbers. The shares, therefore, measure the
relative importance of haven j to tax evaders of country ¢ and are exogenous to
recent policy developments. For each country-haven pair (7, j), we use the shares to
weigh each treaty concluded by ¢ with havens other than j. The resulting measure
of treaty coverage takes values between zero (no treaty) and one (full coverage).
By construction, this measure only takes into account treaty coverage over the 13

havens for which we have bilateral deposit data.



4. Regression-Based Evidence 73

As col. (4) to (6) show, with this measure of treaty coverage the results are
similar to those obtained with the measure that merely counts the number of treaties
signed. Consider a treaty between France and a haven which, in 2004, attracted
10% of the deposits owned by French residents in tax havens. According to col.
(4), such a treaty causes a 1.2% average increase in French deposits in each other
BIS-reporting tax haven. As col. (5) and (6) suggest, only the havens that have no
treaty with France and that are not covered by the EU Savings Directive attract
deposits.

The results in Tables 1 and 2 show that there is a strong correlation between
treaty signature and subsequent deposit growth in tax havens. To conclude that
the changes in deposits we observe are caused by treaties, we need to assume that
in a counterfactual world without treaties, the deposits in the “treaty” and “no
treaty” pairs would have grown similarly. This key identifying assumption deserves

a careful examination.

C Tests of Identification Strategy

We have conducted two tests of our identification strategy. A first test examines the
possibility that tax havens might have systematically signed treaties with countries
that were placing less and less deposits in their banks relative to the global trend,
which would introduce a spurious relationship between treaty signature and deposit

growth. We investigate this possibility by running probit models of the form:

Treaty;jq = o+ PoGrowth,j, + 6 X, + yDistance;; + (; + 04 + €jq (4.2)

where Treaty;j, is a dummy equal to 1 if 7 and j sign an information exchange
treaty in quarter g, Growth;;, captures the growth rate of the deposits held by
savers of country ¢ in haven j before quarter ¢, X,j, includes other bilateral factors,

(i denotes saver-country fixed effects and 60, time fixed effects.
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We want to know whether the probability to sign a treaty is affected by past
deposit growth rates, i.e. whether 3, is different from zero.!” We consider two
measures of deposit growth: the percentage growth over the 4 quarters before ¢,
and the percentage growth from 8 quarters to 4 quarters before q. The results are
in Table 3. As col. (1) shows, the probability to sign a treaty is not affected by the
growth rate of deposits during the year preceding treaty signature. It is marginally
affected by deposit growth from 8 quarters to 4 quarters before treaty signature, but
this barely significant correlation disappears when we control for time fixed effects
(col. 2): it reflects the fact that most treaties were signed during the financial crisis,
when deposits were falling worldwide.

Col. (3) and (4) show that the level of deposits, distance, and GDP are sig-
nificant determinants of the probability to sign a treaty. But when we control for
those factors, the probability to sign a treaty remains unaffected by past growth
rates of deposits. On average, treaties were not concluded by country-haven pairs
where deposits were growing more slowly than the global trend.

Our second test examines whether the country-haven pairs that signed a treaty
and those that did not experienced an otherwise similar evolution over the period of
study. The goal of this test is to make sure that the correlation we observe between
treaty signature and subsequent deposit growth is not driven by an unobserved third
factor such as a slowdown in the financial activity of relatively compliant havens.

The idea of the test is simple: if a confounding trend were driving our results,
then treaty signature should be associated with a subsequent lower growth of the
haven activities that are unrelated to treaties. So we study how those unrelated
activities evolve in the “treaty” and “no treaty” groups. We focus on the inter-bank
activities of tax havens. Haven-based banks receive large amounts of deposits from
foreign banks, which they use in turn to grant loans. Interbank deposits received

by tax havens are unrelated to personal tax evasion, so they should not be affected

1"The determinants of treaty signature have been studied theoretically by Bacchetta and Es-
pinosa (2000), Eggert and Kolmar (2002), and Huizinga and Nielsen (2003), and empirically by
Ligthart et al. (2011), Bilicka and Fuest (2012), and Elsayyad (2012).
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by information exchange agreements. But they are sensitive to the international
business cycle, to domestic conditions in the havens, and more generally to any trend
that could potentially confound our analysis of treaties. In col. (1)-(2) of Table 4,
we run the same regression for interbank deposits as we did for the deposits owned
by “non-banks” in col. (2) of Table 1 and col. (2) of Table 2, our core specifications.
The results show that treaties have zero effect on interbank deposits. In other words,
interbank deposits have evolved similarly in the “treaty” and “no-treaty” pairs. The
statistically significant effect of treaties on “non-bank” deposits is thus unlikely to
be driven by an omitted differential time trend.

Our two tests establish that we have a reasonably valid natural experiment: the
country-haven pairs in our sample have similar ex ante and ex post observable char-
acteristics, the sole relevant difference being that some pairs signed an information
exchange agreements while others did not. The correlations we document between
treaty signature and subsequent deposit growth can thus be considered causal. We

present below further robustness checks.

D Robustness Tests

OECD countries have concluded many more treaties than developing countries.
Our results, one could fear, might be driven by asymmetric shocks reducing the
deposits of developed countries relative to those of developing countries, such as
the 2008-2009 financial crisis. To address this concern, we restrict the sample to
OECD countries only. Col. (3)-(4) of Table 4 show that the response to treaties
is slightly larger in the OECD sample than in the full sample, though qualitatively
similar.

Second, we run the regressions with exchange rate adjusted deposit stocks. So
far, we have used data that convert deposits in pounds, euros or Swiss francs into
U.S. dollars using end of quarter exchange rates. If a large share of bank deposits

in Switzerland are denominated in Swiss francs and if Switzerland signed most
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of its treaties during a period when the Swiss franc depreciated, there is a risk
that we capture a spurious effect of treaties on deposits. To address this issue, we
construct an exchange rate adjusted measure of deposit stocks. For each country-
pair, we know what fraction of deposits are denominated in U.S. dollars, euros,
British pounds, Swiss francs, and yen. We use this currency decomposition to hold
exchange rates fixed at their end-of-2003 level. The results are reported in col. (5)-
(6) of Table 4. The estimated effects of treaties are slightly smaller but qualitatively
identical to the core specifications.

This result may come as a surprise given the large exchange rate movements that
have occurred during the financial crisis. But it can easily be explained. The Online
Appendix shows that the currency composition of deposits is strikingly similar in
the group of “treaty” and “no treaty” country-pairs: it is not correlated with treaty
signature. For this reason, exchange rate changes are absorbed by our time fixed-
effects and do not interfere with the identification of the impact of treaties.

In a final robustness check, we sequentially add country-year dummies and
haven-year dummies to the core specifications. Country-year dummies control for
all time-varying factors at the country level, such as changes in compliance efforts,
capital tax rates or the incomes of top earners who are most likely to hold assets in
tax havens. Haven-year dummies control for all time-varying factors at the haven
level, such as bank crises or changes in political environment. The results are re-
ported in col. (7)-(10) of Table 4. The estimated effects are robust to the inclusion
of country-year dummies. When we include both country-year dummies and haven-
year dummies, we still find a modest effect of treaties on deposits but are unable to

identify a deposit shifting effect.

5 Deposits Held Through Sham Corporations

There is a great deal of anecdotal evidence suggesting that clients of offshore banks

routinely use sham corporations with addresses in tax havens such as Panama as
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nominal owners of their bank accounts in Switzerland and other havens. The IRS,
for instance, provides case studies of tax evasion by U.S. individuals through a
big Swiss bank revealing a quasi-systematic use of shell companies.'® This section
focuses on how deposits held through sham corporations have responded to the
wave of tax treaties.

Remember that when a French saver holds assets in Switzerland through a
sham Panamanian company, the BIS assigns the funds to Panama. This convention
explains why haven-haven deposits are so important in the BIS statistics: in the
first half of 2011, they accounted for around $550 billion, almost 25% of all the
deposits in tax havens. Deposits from the British Virgin Islands and Panama were
particularly important. Both jurisdictions have flexible corporate laws that make
it simple to create companies in a few minutes.

Using a sham corporation as nominal account holder adds a layer of secrecy
between an account and its beneficial owner: essentially, accounts held through
sham corporations are equivalent to numbered accounts, which are today prohibited
by anti-money laundering regulations. Sham corporations also help avoiding taxes:
the EU Savings Directive does not apply to the deposits held by European residents
through sham companies. But they do not protect from information exchange
treaties. If France and Switzerland have a treaty and French authorities suspect a
taxpayer of hiding funds in Switzerland, they can ask Switzerland to provide the
relevant information, even if the funds are held through a shell company. Banks
are required by anti-money laundering regulations to know at all times who are the
ultimate owner of the assets they manage. They must provide this information to
foreign authorities that file information requests under a treaty.

The implication is that if tax evaders respond to treaty signature, then treaties

concluded between havens like Switzerland and countries like France should affect

18See http://www.irs.gov/uac/0ffshore-Tax-Avoidance-and-IRS-Compliance-Efforts.
See also Zaki (2010) for anecdotal evidence on the use of sham corporations by Europeans, and
Hanlon et al. (2011) for evidence on the use of sham offshore corporations by U.S. tax evaders for
their U.S. investments.
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the Swiss deposits held by French residents through sham corporations, i.e. the
Swiss deposits that the BIS assigns to the British Virgin Islands, Panama, and
other havens.

Table 5 investigates whether this is the case by analyzing the evolution of haven-
haven deposits. In col. (1), we regress haven-haven deposits (e.g., Swiss deposits
assigned to Panama) on the number of treaties concluded by banking havens (e.g.,
Switzerland) with non-haven countries (e.g., France). A treaty between France and
Switzerland reduces the Swiss deposits registered as belonging to each tax haven
by 0.7% on average.

In col. (2), we investigate whether haven-haven treaties matter for the pat-
tern of haven-haven deposits. Neither a treaty between Switzerland and Panama
(Signed = 1) nor treaties between Switzerland and havens other than Panama af-
fect the value of the Swiss deposits assigned to Panama in the BIS statistics, which
is fully consistent with our interpretation of what haven-haven deposits represent.
Indeed, there is no reason why information exchange between Panama and Switzer-
land should affect the French residents who use sham corporations in Panama as
nominal owners of their Swiss accounts.

In col. (3) and (4), we run the same regressions as in col. (1) and (2) but with
the measure of treaty coverage that weighs treaties by the importance of the de-
posits covered. The estimated effects are statistically and economically significant.
Consider a treaty between France and Switzerland. Assume that French residents
hold 10% of all Swiss deposits belonging to non-haven countries. Col. (3) suggests
that such a treaty reduces the bank deposits in Switzerland registered as belonging
to tax havens (e.g., Panama) by 4.5%.' Now assume that French residents are
also the ultimate owners of 10% of the Swiss deposits registered as belonging to tax
havens. Under this assumption, a treaty between France and Switzerland causes a
45% reduction of the deposits held in Switzerland by French savers through sham

corporations. Under plausible assumptions, the tax evaders who use sham corpo-

Y(exp(—0.59) — 1) x 10 = 4.5%.
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rations may have responded strongly to the G20 crackdown.

There is one caveat, however: since we cannot identify the ultimate owners of
the deposits held through sham corporations, the results in Table 5 rely on variation
at the haven level rather than variation at the country-haven-pair level. It is an
unfortunate feature of cross-border bank deposits statistics that they are based on
immediate rather than beneficial ownership. If deposit data were established on
a beneficial ownership basis, almost no deposits would be assigned to the British
Virgin Islands or Panama; more deposits would be assigned to the U.S., Italy, or
France; and it would be easier to track the progress made in the fight against tax

evasion.

6 The Compliance Effect of Treaties

Our results so far indicate that the (G20 initiative has caused a relocation of deposits
between tax havens leaving the funds globally held offshore roughly unchanged. But
depositors may have responded to the crackdown by complying more with tax laws
while keeping their funds in tax havens. In this section we analyze the available
evidence on the compliance effect of treaties.

There are two types of data at hand. First, we have direct information on
tax compliance in Switzerland, probably the most important tax haven as far as
personal wealth management is concerned.? Since mid-2005, in the context of the
EU Savings Directive, Swiss banks must withhold a tax on interest income paid to
European households who own Swiss accounts. Savers can escape the withholding
tax if they voluntarily declare their income to their home country tax authority.
Swiss authorities have published on a yearly basis the amount of interest earned by
residents of each EU country, as well as what fraction of this income savers have

chosen to voluntarily disclose. We know for instance that in 2011, French residents

20Switzerland comes second to the Cayman Islands in terms of deposits, but an exceptionally
high fraction of deposits in Swiss banks seem to belong to individuals (80-90%, whereas our
informed guess for the average across all havens is about 50%).
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earned CHF 324 million in interest, and chose to declare 33 million, or about 10%.
To our knowledge, this unique dataset has never been used before in the literature.?!

It enables us, for one key haven and 27 counterpart countries, to conduct a direct
test of the compliance effect of treaties. We analyze how the share of interest de-
clared has evolved over 2006-2011 for the 15 EU countries that have signed a treaty
with Switzerland since 2008 (e.g., France, Spain, Austria), and for the 12 countries
that have not (e.g., Belgium, Portugal, Hungary). As shown by Figure 7, there has
been a general increase in compliance over the 2006-2011 period. But there is no
indication that this trend has been any stronger for the countries that have signed a
treaty with Switzerland. And indeed, when we use the same regression framework
as in Section 4, we find that treaty signature has no statistically significant effect
on the fraction of interest that taxpayers chose to declare.?? Despite the G20 ini-
tiative, the general level of compliance of EU Swiss bank account holders remains
low, around 10-20%.23

The second type of evidence on tax enforcement comes from the OECD (2011),
which has gathered data on the amount of taxes recovered due to increased compli-
ance on the part of offshore account holders. Over the 2009-2011 period, the OECD
(2011) reports an increase of almost EUR 14 billion in taxes paid in rich countries.
This is certainly far from negligible. However, assuming that evaders paid in taxes
and penalties an amount equivalent to 5% of their assets (which is what the OECD
reports for Italy, Mexico, and the UK), then the OECD figures imply that about
$350bn in offshore assets may have been disclosed to tax authorities. This figure

falls short of the $6,000bn or so likely held by households in tax havens.?* Taken at

21The data are available on the authors’ websites.

22See Online Appendix.

23The compliance figures reported on Figure 7 are upper bounds, for one simple reason. They are
obtained by dividing interest declared by interest earned, but the denominator excludes interest
earned by EU residents through sham corporations, and a very large fraction of Swiss bank
fiduciary deposits are held through sham corporations.

24Based on interviews with wealth managers, the Boston Consulting Group (2010) puts the
amount of offshore wealth at $7,400bn in 2009. This figure is close to the one found by Zucman
(2013), who reckons that 8% of households’ financial wealth is held in tax havens, which is around
$6,000bn in 2008.
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face value, the OECD’s findings do not lend support to the view that compliance
has considerably improved.

The evidence we have just described is far from systematic. There is no cross-
country database on tax compliance comparable to the BIS” bank deposit statistics.
So we cannot fully exclude a large increase in compliance in havens other than
Switzerland. Better measuring compliance and its determinants is an important

challenge for future research.

7 Concluding Remarks

Conventional wisdom among policymakers is that the G20 tax haven crackdown is a
success. The evidence presented in this paper challenges this view. It suggests that,
so far, treaties have led to a relocation of bank deposits between tax havens but
have not triggered significant repatriations of funds. The least compliant havens
have attracted new clients, while the most compliant ones have lost some, leaving
roughly unchanged the total amount of wealth managed offshore.

Although this is disappointing, we emphasize that the G20 initiative is not
useless. We find evidence that some tax evaders have responded to the wave of
tax treaties. Many experts were skeptical that upon request information sharing
could achieve anything at all. Our results belie the most pessimistic views on the
efficacy of treaties: even a weak threat of enforcement is sometimes enough to affect
behavior. Further, uncertainties remain on the extent to which treaties have induced
tax evaders to comply more with tax laws while keeping their funds offshore.

Yet our results suggest that there is room to improve the fight against offshore
tax evasion. First, the G20 could urge tax havens to sign treaties with all countries:
a comprehensive multilateral agreement would prevent tax evaders from transferring
their funds from haven to haven. Second, our results suggest that even in the
presence of a complete network of upon request information exchange treaties, there

may remain a scope for improved tax collection by making treaties more demanding.
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The G20 tax haven crackdown is a major coordinated initiative against tax
evasion at the global level. Another important initiative, at the regional level, is
the European Union Savings Directive. The G20 initiative relies on information
exchange treaties; the EU Savings Directive imposes a withholding tax on interest
income earned by European residents in a number of cooperating tax havens. So
far, both policies have pitfalls: treaties are not comprehensive enough; the EU
withholding tax exempts equities and derivatives, and does not look through sham
corporations that tax evaders routinely use (Johannesen, 2010; Zucman, 2013).
Therefore, what is the best tool — treaty or tax — to combat offshore tax evasion
remains an open question.

A comprehensive network of treaties providing for automatic exchange of infor-
mation would put an end to bank secrecy and could make tax evasion impossible.
Taxes withheld on all incomes earned by foreign residents in all tax havens could also
make tax evasion impossible, while maintaing some form of bank secrecy. Which
of the two instruments would maximize tax revenues while minimizing administra-
tive costs, including the costs of negotiating with tax havens? There is need for
more research on this question. Policymakers have diverging views: on the one
hand, the European Union Commission pushes for automatic exchange of informa-
tion, just like the U.S. with the Foreign Account Tax Compliance Act (FATCA),
but on the other hand countries such as Germany and the U.K. are negotiating a
comprehensive withholding tax with Switzerland.

Another question raised by our study is why some havens cooperate more than
others. Tax havens have a strong economic interest in bank secrecy. But maybe
abandoning bank secrecy has a positive effect on a haven’s reputation, which may
help it attract other financial activity, such as the incorporation of investment funds.

This issue would deserve to be further analyzed.
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Figure 2.1: Number of Bank Information Exchange Treaties Signed by Tax Havens, by Year
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Note: The figure charts the the number of new treaties or amendment to existing treaties allowing for information exchange
signed each year by the world’s 52 tax havens (see list in the Online Appendix).
Source: www.eoi-tax.org and authors’ research (see Online Appendix).
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Figure 2.2: Bank Deposits in Haven and Non-Haven Countries, 2004-2011 (bn US$)
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Note: All figures are yearly averages (first semester-average for 2011).
Source: BIS Locational banking statistics, Table 3B, http://www.bis.org/statistics/bankstats.htm.
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Figure 2.3: Bank Deposits in Treaty and No-Treaty Country-Pairs, 2002-2011 (bn US$)
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Note: The figure charts the evolution of the deposits held by savers of country i in banks of tax haven j for the set of
country-haven pairs (i, j) that signed a treaty deemed compliant by the OECD between January 1st 2008 and June 30th
2011, and the set of country-haven pairs that did not. Saver countries exclude tax havens. Tax havens include Austria,
Belgium, Chile, the Cayman Islands, Cyprus, Guernsey, the Isle of Man, Jersey, Luxembourg, Macao, Malaysia, Panama,
and Switzerland. All figures are yearly averages (first semester-average for 2011) and expressed in billion U.S. dollars.

Source: BIS, restricted bilateral locational banking statistics.



Figure 2.4: Evolution of Bank Deposits in Each Tax Haven, 2007-2011 (bn US$)
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Note: The figure charts the evolution of the foreign-owned deposits in each BIS-reporting tax haven. We compare first
semester of 2011 averages with 2007 averages (except for Cyprus which started reporting in 2008q4 and Malaysia which
started in 2007q4), and express the difference as a fraction of the deposits held in all tax havens in 2007 ($2,600bn).
Source: BIS Locational banking statistics, Table 3B, http://www.bis.org/statistics/bankstats.htm.
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Figure 2.5: Deposit Growth and Treaty Signature Activity of Tax Havens, 2007-2011
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Note: The figure charts the growth rate of the deposits in each BIS-reporting tax haven between 2007 (year average, except
for Cyprus which started reporting in 2008q4 and Malaysia which started in 2007q4) and 2011 (first semester average), as
a function of the number of compliant treaties signed between the beginning of 2008 and the end of the first semester 2011.
b is the coefficient of the slope with standard error in parentheses.

Sources: Deposits: BIS Locational banking statistics, Table 3B, http://www.bis.org/statistics/bankstats.htm. Com-
pliant treaties: www.eoi-tax.org and authors’ research, see Online Appendix.
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Figure 2.6: Deposit Growth and Treaty Signature Activity of OECD countries, 2007-2011
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Note: The figure charts the growth rate of the deposits held by each OECD country in BIS-reporting tax havens between
2007 (year average) and 2011 (first semester average), as a function of the number of compliant treaties signed between the
beginning of 2008 and the end of the first semester 2011. b is the coefficient of the slope with standard error in parentheses.
Sources: Deposits: BIS, restricted bilateral locational banking statistics. Compliant treaties: www.eoi-tax.org and
authors’ research, see Online Appendix.
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Figure 2.7: Fraction of Interest Income Earned by EU Residents in Swiss Banks Declared to Home
Country Tax Authorities
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Source: Administration fédérale des contributions, http://www.estv.admin.ch/euzinsbesteuerung/themen/00703/
index.html?lang=fr
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Table 2.1: Baseline Panel Regressions of Bilateral Bank Deposits on Treaty Signature

(1) ) 3) (4) (5)

BANK: havens BANK: havens BANK: havens BANK: havens BANK: havens
VARIABLES SAVER: all SAVER: non-havens SAVER: havens SAVER: non-havens SAVER: non-havens
Signed -0.0849* -0.1156** 0.0457
(0.0893) (0.0349) (0.6926)
Signed x NewTreaty -0.1349**
(0.0243)
Signed x DomLaw 0.0163
(0.8825)
Signed (Contemp) 0.0223
(0.6331)
Signed (+1 quarter) -0.0927
(0.1300)
Signed (+2 quarters) -0.1306**
(0.0449)
Signed (+3 quarters) -0.1724***
(0.0057)
Signed (>3 quarters) -0.1818*
(0.0137)
Constant 3.4685*** 3.2187* 4.3499** 3.2171% 3.2196™**
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Observations 39,758 30,960 8,798 30,960 30,960
R-squared 0.0870 0.0796 0.1167 0.0798 0.0803
Number of panelid 1,631 1,285 346 1,285 1,285
Countrypair FE YES YES YES YES YES
Time FE YES YES YES YES YES

Note: p-values in parentheses, based on robust standard errors clustered at the country-pair level. *** denotes significance at the 1% threshold, ** at the
5% threshold, and * at the 10% threshold.

The dependent variable is the stock of deposits held by savers of country ¢ in banks of tax haven j at the end of quarter g. The unit of observation is the
country-haven pair (7,j) and the sample period goes from 2003q4 to 2011q2. For a given haven j there are up to 220 saving countries ¢, and we consider
the deposits held in 13 tax havens j. Signed is a dummy equal to 1 if there exists a treaty providing for information exchange between i and j in quarter q.
NewT'reaty is a dummy equal to 1 if the event establishing information exchange is a new treaty; DomLaw is a dummy equal to 1 if the event establishing
information exchange is a change in haven’s j domestic law. Signed (Contemp) is a dummy equal to 1 in the quarter ¢ when the legal event establishing
information exchange between i and j occurs; Signed (+1 quarter) is a dummy equal to 1 in ¢ + 1, and so on.

Source: BIS, restricted bilateral locational banking statistics.



Table 2.2: Panel Regressions of Bilateral Bank Deposits Taking Into Account Deposit Shifting

(1) (2) (3) (4) (5) (6)
BANK: havens BANK: havens BANK: havens BANK: havens BANK: havens BANK: havens
SAVER: non-havens SAVER: non-havens SAVER: non-havens SAVER: non-havens SAVER: non-havens SAVER: non-havens
TREATY COVERAGE: TREATY COVERAGE: TREATY COVERAGE: TREATY COVERAGE: TREATY COVERAGE: TREATY COVERAGE:

VARIABLES number number number share share share
Signed -0.1659*** -0.0498 -0.0750 -0.1468** -0.0816 -0.0933
(0.0052) (0.4286) (0.2410) (0.0139) (0.2444) (0.1852)
Saving tax directive (STD) -0.2161*** -0.2198** -0.1553** -0.2130*** -0.2135*** -0.1815**
(0.0004) (0.0003) (0.0077) (0.0005) (0.0005) (0.0018)
Treaty coverage 0.0059** 0.1272*
(0.0402) (0.0568)
Treaty coverage x Signed 0.0001 0.0277
(0.9719) (0.7373)
Treaty coverage % (1- Signed) 0.0120*** 0.1752**
(0.0033) (0.0318)
Treaty coverage x STD x Signed -0.0030 -0.0679
(0.3202) (0.4762)
Treaty coverage x (1-STD) x Signed 0.0066 -0.0927
(0.1937) (0.4975)
Treaty coverage x STD x (1-Signed) -0.0071 0.1913*
(0.3697) (0.0962)
Treaty coverage x (1-STD) x (1-Signed) 0.0183*** 0.2868***
(0.0000) (0.0027)
Constant 3.2147*** 3.2115%* 3.2094*** 3.2285*** 3.2275*** 3.2259***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Observations 30,960 30,960 30,960 30,610 30,610 30,610
R-squared 0.0829 0.0841 0.0867 0.0835 0.0838 0.0855
Number of panelid 1,285 1,285 1,285 1,264 1,264 1,264
Countrypair fixed effects YES YES YES YES YES YES
Time fixed effects YES YES YES YES YES YES

Note: p-values in parentheses, based on robust standard errors clustered at the country-pair level. *** denotes significance at the 1% threshold, ** at the
5% threshold, and * at the 10% threshold.

The dependent variable is the stock of deposits held by savers of country ¢ in banks of tax haven j at the end of quarter q. The unit of observation is the
country-haven pair (¢, 7) and the sample period goes from 2003q4 to 2011q2. Signed is a dummy equal to 1 if there exists a treaty providing for information
exchange between ¢ and j in quarter q. STD is a dummy equal to one if the country-haven pair (i,j) applies the EU Savings Directive. In col. (1)-(3),
Treaty coverage counts the number of treaties that ¢ has with tax havens other than j. In col. (4)-(6), Treaty coverage measures the share of the deposits
held in 2004 by residents of country 4 in BIS-reporting havens that are covered by a treaty in quarter q.

Source: BIS, restricted bilateral locational banking statistics.



Table 2.3: Probit Models of Treaty Signature

VARIABLES

(1)

BANK: havens
SAVER: non-havens

(2) 3)

BANK: havens BANK: havens
SAVER: non-havens SAVER: non-havens

4)
BANK: havens
SAVER: non-havens

Deposit growth rate, -4q to Oq
Deposit growth rate, -8q to -4q
Deposits (in logs)

Distance (in logs)

GDP (in logs)

Observations

Time fixed effect
Saver-country fixed effect

0.0004
(0.6916)
-0.0017*
(0.0849)

56,069
NO
NO

0.0011 -0.0010
(0.4146) (0.6283)
-0.0012 -0.0019
(0.3985) (0.2841)
0.0010**
(0.0398)
-0.0041***
(0.0000)
0.0041%**
(0.0000)
37,053 11,844
YES YES
NO NO

-0.0013
(0.7340)
-0.0037
(0.2745)

0.0034***
(0.0002)
-0.0039*
(0.0513)

0.0991***
(0.0041)

4,743
YES
YES

Note: p-values in parentheses, based on robust standard errors. *** denotes significance at the 1% threshold, ** at the 5% threshold, and * at the 10%

threshold.

This table investigates what determines the signature of a treaty between a country ¢ and a tax haven j. The dependent variable is a dummy equal to
1 if a country ¢ and haven j sign an information exchange treaty in quarter q. The unit of observation is the country-haven pair (¢,7) and the sample
period goes from 2003g4 to 2011q2. The estimates are marginal effects. Deposit growth rate captures the growth rate of the deposits held by savers of
country 4 in haven j before quarter g. We consider two measures of the growth rate of deposits: the percentage growth over the 4 quarters before g and the
percentage growth from 8 quarters to 4 quarters before q. Deposits is the log of the stocks of deposits held by country ¢ in haven j in quarter g, GDP the
log of country’s ¢ GDP (from the World Bank’s World Development Indicator), Distance the geodesic distance between ¢ and j (from the CEPII database,

http://www.cepii.fr/anglaisgraph/bdd/distances.htm)
Source: BIS, restricted bilateral locational banking statistics.
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Table 2.4: Tests of Identification Strategy and of Robustness

(1)

()

Interbank deposits
BANK: havens

®)

(4)

OECD countries only
BANK: havens

()

(6)

Exchange-rate adjusted
BANK: havens

(7)

(8)

Country-year fixed effects
BANK: havens

VARIABLES SAVER: non-havens SAVER: OECD SAVER: non-havens SAVER: OECD
Signed -0.0248 -0.0425 -0.1905*** -0.1230 -0.0890* -0.0431 -0.2962*** -0.1407*
(0.7963) (0.7083) (0.0094) (0.1321) (0.0954) (0.4898) (0.0001) (0.0862)
STD -0.0224 -0.5302*** -0.2279*** -0.6431***
(0.8235) (0.0000) (0.0002) (0.0005)
Treaty coverage x Signed 0.0004 0.0052 0.0015 0.0022
(0.9449) (0.1956) (0.5938) (0.6543)
Treaty coverage % (1- Signed) -0.0034 0.0128** 0.0125*** 0.0115**
(0.6904) (0.0210) (0.0023) (0.0151)
Constant 3.7524*** 3.7532*** 4.8144* 4.7834** 3.2197*** 3.2197*** 3.2197*** 3.2197***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Observations 20,489 20,489 8,049 8,049 30,693 30,693 8,049 8,049
R-squared 0.0394 0.0395 0.0852 0.1129 0.0644 0.0693 0.1744 0.1903
Number of panelid 1,004 1,004 307 307 1,270 1,270 307 307
Countrypair fixed effects YES YES YES YES YES YES YES YES
Time fixed effects YES YES YES YES YES YES YES YES
Saver-year dummies NO NO NO NO NO NO YES YES
Bank-year dummies NO NO NO NO NO NO NO NO

Note: p-values in parentheses, based on robust standard errors clustered at the country-pair level. *** denotes significance at the 1% threshold, ** at the
5% threshold, and * at the 10% threshold.
The dependent variable is the stock of deposits held by savers of country ¢ in banks of tax haven j at the end of quarter g. The unit of observation is the
country-haven pair (i, 7) and the sample period goes from 2003g4 to 2011q2. Signed is a dummy equal to 1 if there exists a treaty providing for information
exchange between i and j in quarter q. ST'D is a dummy equal to one if the country-haven pair (¢, j) applies the EU Savings Directive. Treaty coverage
counts the number of treaties that ¢ has with tax havens other than j. Col. (3)-(10) consider the deposits held by non-bank agents; col. (1)-(2) the deposits

held by banks.

Source: BIS, restricted bilateral locational banking statistics.



Table 2.5: Panel Regressions of Bank Deposits Held Through Sham Corporations

(1) 2) 3) (4)

BANK: havens BANK: havens BANK: havens BANK: havens
SAVER: havens SAVER: havens SAVER: havens SAVER: havens
TREATY COVERAGE: TREATY COVERAGE: TREATY COVERAGE: TREATY COVERAGE:
VARIABLES number number share share
Treaty coverage, banking haven with -0.0067* -0.0095*** -0.5900*** -0.6045**
non-haven countries (0.0188) (0.0015) (0.0000) (0.0000)
Treaty coverage, banking haven with 0.0087 0.0224
other tax havens (0.3362) (0.9103)
Signed 0.0536 0.1005
(0.6726) (0.4022)
Constant 4.3572** 4.3604** 4.4043** 4.4057*
(0.0000) (0.0000) (0.0000) (0.0000)
Observations 8,798 8,798 8,798 8,798
R-squared 0.1188 0.1199 0.1359 0.1365
Number of panelid 346 346 346 346
Countrypair fixed effect YES YES YES YES
Time fixed effect YES YES YES YES

Note: p-values in parentheses, based on robust standard errors clustered at the country-pair level. *** denotes significance at the 1% threshold, ** at the
5% threshold, and * at the 10% threshold.

The table investigates how the signature of a treaty between a tax haven (e.g., Switzerland) and a non-haven country (e.g., France) affects the deposits
recorded by the BIS as belonging to tax havens (e.g., the deposits in Swiss banks recorded as belonging to Panama). The dependent variable is the stock of
deposits recorded as belonging to haven i (e.g., Panama) in the banks of haven j (e.g., Switzerland) at the end of quarter ¢. The unit of observation is the
haven-haven pair (4, j) and the sample period goes from 2003q4 to 2011q2. For a given banking haven j, there are up to 41 “saving” havens i. We consider
the deposits held in 13 banking havens j. In col. (1)-(2), Treaty coverage, banking haven with non-havens counts the number of treaties that j has with
non-haven countries (and Treaty coverage,banking haven with other tax havens the number of treaties that j has with other havens). In col. (3)-(4), the
Treaty coverage, variables measure the share of the deposits held by non-haven (reps. haven) countries in haven j in 2004 that are covered by a treaty in
quarter ¢q. Signed is a dummy equal to 1 if there exists a treaty providing for information exchange between haven i and haven j in quarter q.

Source: BIS, restricted bilateral locational banking statistics.



CHAPTER 3

Capital is Back:
Wealth-Income Ratios in Rich
Countries, 1700-2010

Abstract: How do aggregate wealth-to-income ratios evolve in the long run and
why? We address this question using 1970-2010 national balance sheets recently
compiled in the top 8 developed economies. For the U.S., U.K., Germany, and
France, we are able to extend our analysis as far back as 1700. We find in every
country a gradual rise of wealth-income ratios, from about 200%-300% in 1970 to
400%-600% in 2010. In effect, today’s ratios appear to be returning to the high
values observed in Europe in the eighteenth and nineteenth centuries (600%-700%).
This can be explained by a long run asset price recovery (itself driven by changes
in capital policies since the world wars) and by the slowdown of productivity and
population growth, in line with the § = s/g Harrod-Domar-Solow formula. That
is, for a given net saving rate s = 10%, the long run wealth-income ratio (3 is about
300% if g = 3% and 600% if ¢ = 1.5%. Our results have important implications
for capital taxation and regulation, and shed new light on the changing nature of

wealth, the shape of the production function, and the rise of capital shares.
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1 Introduction

This paper addresses what is arguably one the most basic economic questions: how
do wealth-income and capital-output ratios evolve in the long run, and why?!

Until recently it was difficult to properly address this question, for one simple
reason: national accounts were mostly about flows, not stocks. Economists had
at their disposal a large body of historical series on flows of output, income and
consumption — but limited data on stocks of assets and liabilities. When needed, for
example for growth accounting exercises, estimates of capital stocks were typically
obtained by cumulating past flows of saving and investment. This is fine for some
purposes, but severely limits the set of questions one can ask.

In recent years, the statistical institutes of nearly all developed countries have
started publishing retrospective national stock accounts including annual and con-
sistent balance sheets. Following new international guidelines, the balance sheets
report on the market value of all the non-financial and financial assets and liabilities
held by each sector of the economy (households, government, and corporations) and
by the rest of the world. They can be used to measure the stocks of private and
national wealth at current market value.

This paper makes use of these new balance sheets in order to establish a number
of facts and to analyze whether standard capital accumulation models can account
for these facts. We should stress from the outset that we are well aware of the
deficiencies of existing balance sheets. In many ways these series are still in their
infancy. But they are the best data that we have in order to study wealth accumu-
lation — a question that is so important that we cannot wait for perfect data before
we start addressing it, and that has indeed been addressed in the past by many
authors using far less data than we presently have. In addition, we feel that the
best way for scholars to contribute to future data improvement is to use existing
balance sheets in a conceptually coherent manner, so as to better identify their
limitations. Our paper, therefore, can also be viewed as an attempt to evaluate the
internal consistency of the flow and stock sides of existing national accounts, and

to pinpoint the areas in which progress needs to be made.

!This chapter was written with Thomas Piketty.
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Our contribution is twofold. First, we put together a new macro-historical data
set on wealth and income, whose main characteristics are summarized in Table 1.
To our knowledge, it is the first international database to include long-run, homo-
geneous information on national wealth. For the eight largest developed economies
in the world — the U.S., Japan, Germany, France, the U.K., Italy, Canada, and
Australia — we have official annual series covering the 1970-2010 period. Through
to the world wars, there was a lively tradition of national wealth accounting in
many countries. By combining numerous historical estimates in a systematic and
consistent manner, we are able to extend our series as far back as 1870 (Germany),
1770 (U.S.), and 1700 (U.K. and France). The resulting database provides exten-
sive information on the structure of wealth, saving, and investment. It can be used
to study core macroeconomic questions — such as private capital accumulation, the
dynamics of the public debt, and patterns in net foreign asset positions — altogether
and over unusually long periods of time.

Our second — and most important — contribution is to exploit the database in
order to establish a number of new striking results. Looking first at the recent
period, we document that wealth-income ratios have been gradually rising in each
of the top eight developed countries over the last four decades, from about 200-300%
in 1970 to 400-600% in 2010 (Figure 1). Taking a long-run perspective, we find that
today’s ratios appear to be returning to the high values observed in Europe in the
eighteenth and nineteenth centuries, namely about 600-700%, despite considerable
changes in the nature of wealth (Figure 2 and 3). In the U.S., the wealth-income
ratio has also followed a U-shaped pattern, but less marked (Figure 4).

In order to understand these dynamics, we provide detailed decompositions of
wealth accumulation into volume effects (saving) and relative price effects (real
capital gains and losses). The results show that the U-shaped evolution of the
European wealth-income ratios can be explained by two main factors. The first is
a long-run swing in relative asset prices, itself largely driven by changes in capital
policies in the course of the twentieth century. Before World War I, capital markets
ran unfettered. A number of anti-capital policies were then put into place, which

depressed asset prices through to the 1970s. These policies were gradually lifted
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from the 1980s on, contributing to an asset price recovery.

The second key explanation for the return of high wealth-income ratios is the
slowdown of productivity and population growth. According to the Harrod-Domar-
Solow formula, in the long run the wealth-income ratio (3 is equal to the net saving
rate s divided by the income growth rate g. So for a given saving rate s =10%, the
long-run [ is about 300% if ¢ = 3% and about 600% if g = 1.5%. In short: capital
is back because low growth is back.

The 8 = s/g formula is simple, yet as we show in the paper surprisingly powerful.
It can account for a significant part of the 1970-2010 rise in the wealth-income ratios
of Europe and Japan, two economies where population and productivity growth
have slowed markedly. It can also explain why wealth-income ratios are lower in
the U.S., where population growth has been historically much larger than in Europe
— and still continues to be to some extent — but where saving rates are not higher.
Last, the Harrod-Domar-Solow formula seems to account reasonably well for the
very long-run dynamics of wealth accumulation. Over a few years and even a few
decades, valuation effects and war destructions are of paramount importance. But in
the main developed economies, we find that today’s wealth levels are reasonably well
explained by 1870-2010 saving and income growth rates, in line with the workhorse
one-good model of capital accumulation. In the long run, assuming a significant
divergence between the price of consumption and capital goods seems unnecessary.

Our findings have a number of implications for the future and for policy-making.
First, the low wealth-income ratios of the mid-twentieth century were due to very
special circumstances. The world wars and anti-capital policies destroyed a large
fraction of the world capital stock and reduced the market value of private wealth,
which is unlikely to happen again with free markets. By contrast, the 8 = s/g
logic will in all likelihood matter a great deal in the foreseeable future. As long
as they keep saving sizable amounts (due to a mixture of bequest, life-cycle and
precautionary reasons), countries with low g are bound to have high 3. For the
time being, this effect is strong in Europe and Japan. To the extent that growth
will ultimately slow everywhere, wealth-income ratios may well ultimately rise in

the whole world.
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The return of high wealth-income ratios is certainly not bad in itself, but it
raises new issues about capital taxation and regulation. Because wealth is always
very concentrated (due in particular to the cumulative and multiplicative processes
governing wealth inequality dynamics), high 3 implies than the inequality of wealth,
and potentially the inequality of inherited wealth, is likely to play a bigger role for
the overall structure of inequality in the twenty first century than it did in the
postwar period. This evolution might reinforce the need for progressive capital and
inheritance taxation (Piketty, 2011; Piketty and Saez, 2013). If international tax
competition prevents this policy change from happening, one cannot exclude the
development of a new wave of anti-globalization and anti-capital policies.

Further, because s and ¢ are largely determined by different forces, wealth-
income ratios can vary a lot between countries. This fact has important impli-
cations for financial regulation. With perfect capital markets, large differences in
wealth-income ratios potentially imply large net foreign asset positions, which can
create political tensions between countries. With imperfect capital markets and
home portfolios bias, structurally high wealth-income ratios can contribute to do-
mestic asset price bubbles. According to our computations, the wealth-income ratio
reached 700% at the peak of the Japanese bubble of the late 1980s, and 800% in
Spain in 2008-2009.2 Housing and financial bubbles are potentially more devastat-
ing when the total stock of wealth amounts to 6-8 years of national income rather
than 2-3 years only. The fact that the Japanese and Spanish bubbles are easily
identifiable in our dataset also suggests that monitoring wealth-income ratios may
help designing appropriate financial and monetary policy. In Japan and Spain, most
observers had noticed that asset price indexes were rising fast. But in the absence
of well-defined reference points, it is always difficult for policy makers to determine
when such evolutions have gone too far and whether they should act. We believe
that wealth-income ratios and wealth accumulation decompositions provide useful
if imperfect reference points.

Last, our findings shed new light on the long run changes in the nature of

2See Appendix figure A8. We do not include Spain in our main sample of countries because
the Bank of Spain balance sheets that are currently available only start in 1987, and we want to
be able to decompose wealth accumulation over a longer period (at least 1970-2010).
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wealth, the shape of the production function and the recent rise in capital shares.
In the 18" and early 19"" century, capital was mostly land (Figure 3), so that
there was limited scope for substituting labor to capital. In the 20*" and 21%
centuries, by contrast, capital takes many forms, to an extent such that the elasticity
of substitution between labor and capital might well be larger than 1. With an
elasticity even moderately larger than 1, rising capital-output ratios can generate
substantial increases in capital shares, similar to those that have occurred in most
rich countries since the 1970s. Looking forward, with low growth and high wealth-
income ratios, one cannot exclude a further increase in capital shares.

The paper is organized as follows. Section 2 relates our work to the existing
literature. In section 3 we present the conceptual framework and accounting equa-
tions used in this research. Section 4 is devoted to the decomposition of wealth
accumulation in rich countries over the 1970-2010 period. In section 5, we present
decomposition results over a longer period (1870-2010) for a subset of countries
(U.S., Germany, France, U.K.). We take an even longer perspective in section 6
in which we discuss the changing nature of wealth in the U.K., France and the
U.S. since the 18" century. In section 7, we compare the long-run evolution of
capital-output ratios and capital shares in order to discuss the changing nature of
technology and the pros and cons of the Cobb-Douglas approximation. Section 8
presents some possible directions for future research. The main sources and con-
cepts are presented in the main text, and we leave the complete methodological
details to an extensive online Data Appendix, which in particular includes separate

sections for each country, and a detailed set of country-specific tables.

2 Related literature

A Literature on national wealth

As far as we know, this paper is the first attempt to gather a large set of national
balance sheets in order to analyze the long-run evolution of wealth-income ratios.
For a long time, research in this area was impeded by a lack of data. It is only in

1993 that the System of National Accounts, the international standard for national
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accounting, first included guidelines for wealth. In most rich countries, the publi-
cation of time series of national wealth only began in the 1990s and 2000s. In a key
country like Germany, the first official balance sheets were released in 2010.

It is worth stressing, however, that the recent emphasis on national wealth
largely represents a return to older practice. Until the early twentieth century,
economists, statisticians and social arithmeticians were much more interested in
computing national wealth than national income and output. The first national
balance sheets were established in the late seventeenth and early eighteenth cen-
turies by Petty (1664) and King (1696) in the U.K., Boisguillebert (1695) and
Vauban (1707) in France. National wealth estimates then became plentiful in the
nineteenth and early twentieth century, with the work of Colghoun (1815), Gif-
fen (1889) and Bowley (1920) in the U.K., Foville (1893) and Colson (1903) in
France, Helfferich (1913) in Germany, King (1915) in the U.S., and dozens of other
economists from all industrialized nations. Although these historical balance sheets
are far from perfect, their methods are well documented and they are usually in-
ternally consistent. One should also keep in mind that it was in many ways easier
to estimate national wealth around 1900-1910 than it is today: the structure of
property was much simpler, with far less financial intermediation and cross-border
positions.

Following the 1914-1945 capital shocks, the long tradition of research on national
wealth largely disappeared, partly because of the new emphasis on short run output
fluctuations following the Great Depression, and partly because the chaotic asset
price movements of the interwar made the computation of the current market value
of wealth and the comparison with pre-World War I estimates much more difficult.
While there has been some effort to put together historical balance sheets in recent
decades, most notably by Goldsmith (1985, 1991), to date no systematic attempt
has been made to relate the evolution of wealth-income ratios to the magnitude of

saving flows.> The reason is probably that it is only recently that official balance

3In particular, Goldsmith does not relate his wealth estimates to saving and investment flows.
He is mostly interested in the rise of financial intermediation, that is the rise of gross financial
assets and liabilities (expressed as a fraction of national income), rather than in the evolution of
the net wealth-income ratio. Nineteenth century authors like Giffen and Foville were fascinated by
the huge accumulation of private capital, but did not have much estimates of income, saving and
investment, so they were not able to properly analyze the evolution of the wealth-income ratio.
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sheets have become sufficiently widespread to make the exercise meaningful.

B Literature on capital accumulation and growth

The lack of data on wealth in the aftermath of the 1914-1945 shocks did not prevent
economists from studying capital accumulation. In particular, Solow developed the
neoclassical growth model in the 1950s. In this model, the long-run capital-output
ratio is equal to the ratio between the saving rate and the growth rate of the
economy. As is well-known, the § = s/g formula was first derived by Harrod (1939)
and Domar (1947) using fixed-coefficient production functions, in which case [ is
entirely given by technology — hence the knife-edge conclusions about growth.* The
classic derivation of the formula with a flexible production function Y = F(K, L)
involving capital-labor substitution, thereby making 3 endogenous and balanced
growth possible, is due to Solow (1956). Authors of the time had limited national
accounts at their disposal to estimate the parameters of the formula. In numerical
illustrations, they typically took 8 = 400%, g = 2%, and s = 8%. They were not
entirely clear about the measurement of capital, however.

Starting in the 1960s, the Solow model was largely applied for empirical studies
of growth (see for instance Denison, 1962; Jorgenson and Griliches, 1967; Feinstein,
1978) and it was later on extended to human capital (Mankiw, Romer and Weil,
1992; Barro, 1991). The main difference between our work and the growth account-
ing literature is how we measure capital. Because of the lack of balance sheet data,
in the growth literature capital is typically computed by cumulating past invest-
ment flows and attempting to adjust for changes in price — what is known as the
perpetual inventory method. By contrast, we measure capital by using national
balance sheets in which we observe the actual evolution of the market value of most
types of assets: real estate, equities (which capture the market value of corpora-
tions), bonds, and so on. We are essentially interested in what non-human private

capital is worth for households at each point in time — and in what public capital

Surprisingly enough, socialist authors like Karl Marx — who were obviously much interested in the
rise of capital and the possibility that 3 reaches very high levels — largely ignored the literature
on national wealth.

4Harrod emphasized the inherent instability of the growth process, while Domar stressed the
possibility that 8 and s can adjust in case the natural growth rate g differs from s/g.
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would be worth if it was privatized. This notion is precisely what the economists of
the eighteenth and nineteenth century aimed to capture. We believe it is a useful,
meaningful, and well defined starting point.® There are two additional advantages
to using balance sheets: first, they include data for a large number of assets, includ-
ing non-produced assets such as land which by definition cannot be measured by
cumulating past investment flows. Second, they rely for the most part on observed
market prices — such as actual real estate transactions and financial market quotes
— contrary to the prices used in the perpetual inventory method, which tend not to
be well defined.%

Now that national balance sheets are available, we can see that some of the
celebrated stylized facts on capital — established when there was actually little data
on capital — are not that robust. The constancy of the capital-output ratio, in
particular, is simply not a fact for Europe and Japan, and is quite debatable for
the U.S. Although this constancy is often seen as one of the key regularities in
economics, there has always been a lot of confusion about what the level of the
capital-output ratio is supposed to be (see, e.g., Kaldor, 1961; Samuelson, 1970;
Simon, 1990; Jones and Romer, 2010). The data we presently have suggest that
the ratio is often closer to 5-6 in most rich countries today than to the values of 3-4
typically used in macro models and textbooks.”

Our results also suggest that the focus on the possibility of a balanced growth
path that has long characterized academic debates on capital accumulation (most
notably during the Cambridge controversy of the 1960s-1970s) has been somewhat

misplaced. It is fairly obvious that there can be a lot of capital-labor substitution in

5By contrast, in the famous Cambridge controversy, the proponent of the U.K. view argued
that the notion of capital used in neoclassical growth models is not well defined. In our view
much of the controversy owes to the lack of balance sheet data, and to the difficulty of making
comparisons with pre-World War 1 estimates of national capital stocks.

6 As we discuss in details in Appendix A.1.2, the price estimates used in the perpetual inventory
method raise all sorts of difficulties (depreciation, quality improvement, aggregation bias, etc.).
Even when these difficulties can be overcome, PIM estimates of the capital stock at current price
need not be equal to the current market value of wealth. For instance, the current value of
dwellings obtained by the PIM is essentially equal to past investments in dwellings adjusted for
the evolution of the relative price of construction. This has no reason to be equal to the current
market value of residential real estate — which in practice is often higher.

"Many estimates in the literature only look at the capital-output ratio in the corporate sector
(i.e., corporate capital divided by corporate product), in which case ratios of 3 or even 2 are indeed
in line with the data (see Figures A70-A71). This, however, completely disregards the large stock
of housing capital, as well as non-corporate businesses and government capital.
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the long-run, and that many different 3 can occur in steady-state. But this does not
imply that the economy is necessarily in a stable or optimal state in any meaningful
way. High steady-state wealth-income ratios can go together with large instability,
asset price bubbles and high degrees of inequality — all plausible scenarios in mature,

low-growth economies.

C Literature on external balance sheets

Our work is close in spirit to the recent literature that documents and attempts
to understand the dynamics of the external balance sheets of countries (Lane and
Milesi-Ferretti, 2007; Gourinchas and Rey, 2007; Zucman, 2013). To some extent,
what we are doing in this paper is to extend this line of work to domestic wealth
and to longer time periods. We document the changing nature of domestic capital
over time, and we investigate the extent to which the observed aggregate dynamics
can be accounted for by saving flows and valuation effects. A key difference is that
our investigation is broader in scope: as we shall see, domestic capital typically
accounts for 90%-110% of the total wealth of rich countries today, while the net
foreign asset position accounts for -10%-10% only. Nevertheless, external wealth
will turn out to play an important role in the dynamics of the national wealth of a
number of countries, more spectacularly the U.S. The reason is that gross foreign
positions are much bigger than net positions, thereby potentially generating large
capital gains or losses at the country level.® In essence, one of the things that we
attempt to do in this paper is to put the study of external wealth into the broader

perspective of national wealth.?

D Literature on rising capital shares

Our work is also closely related to the growing literature establishing that capital

shares have been rising in most countries over the last decades (Ellis and Smith,

8See Obstfeld (2013) and Gourinchas and Rey (2013) for recent papers surveying the literature
on this issue.

9Eisner (1980), Babeau (1983), Greenwood and Wolff (1992), Wolff (1999), and Gale and
Sabelhaus (1999) study the dynamics of U.S. aggregate household wealth using official balance
sheets and survey data. With a pure household perspective, however, one is bound to attribute
an excessively large role to capital gains, because a lot of private saving takes the form corporate
retained earnings, as we discuss in section 4.
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2007; Azmat, Manning and Van Reenen, 2011; Karabarbounis and Neiman, 2012).
The fact that we find rising wealth-income and capital-output ratios in the leading
rich economies reinforces the presumption that capital shares are indeed rising glob-
ally. We believe that this confirmation is important in itself, because computing
factor shares raises all sorts of issues. In many situations, what accrues to labor
and to capital is unclear — both in the non-corporate sector and in the corporate
sector, where profits and dividends recorded in the national accounts sometimes
include labor income components that are impossible to isolate. Wealth-income
and capital-output ratios provide an indication of the relative importance of capi-
tal in production largely immune to these issues, although they are themselves not
perfect. They usefully complement measures of factor shares.

More generally, we attempt to make progress in the measurement of three fun-
damentally inter-related macroeconomic variables: the capital share, the capital-
output ratio, and the marginal product of capital (see also Caselli and Feyrer,
2007). As we discuss in section 7, rising capital-output ratios together with rising
capital shares and declining returns to capital imply an elasticity of substitution
between labor and capital higher than 1 — consistent with the results obtained by

Karabarbounis and Neiman (2012) over the same period of time.

E Literature on income and wealth inequalities

Last, this paper is to a large extent the continuation of the study of the long run
evolution of private wealth in France undertaken by one of us (Piketty, 2011). We
extend Piketty’s analysis to many countries, to longer time periods, and to public
and foreign wealth. However, we do not decompose aggregate wealth accumulation
into an inherited and dynastic wealth component on the one hand and a lifecycle
and self-made wealth component on the other (as Piketty does for France). Instead,
we take the structure of saving motives and the overall level of saving as given. In
future research, it would be interesting to extend our decompositions in order to
study the evolution of the relative importance of inherited versus life-cycle wealth
in as many countries as possible.

Ultimately, the goal is also to introduce global distributional trends in the anal-



3. Conceptual framework and methodology 109

ysis. Any study of wealth inequality requires reliable estimates of aggregate wealth
to start with. Plugging distributions into our data set would make it possible to
analyze the dynamics of the global distribution of wealth.!® The resulting series
could then be used to improve the top income shares estimates that were recently
constructed for a number of countries (see Atkinson, Piketty, Saez 2011). We see

the present research as an important step in this direction.

3 Conceptual framework and methodology

A Concepts and definitions

The concepts we use are standard: we strictly follow the U.N. System of National
Accounts (SNA). For the 1970-2010 period, we use official national accounts that
comply with the latest international guidelines (SNA, 1993, 2008). For the previous
periods, we have collected a large number of historical balance sheets and income
series, which we have homogenized using the same concepts and definitions as those
used in the most recent official accounts.!' Here we provide the main definitions.
Private wealth W; is the net wealth (assets minus liabilities) of households and
non-profit institutions serving households.'? Following SNA guidelines, assets in-
clude all the non-financial assets — land, buildings, machines, etc. — and financial
assets — including life insurance and pensions funds — over which ownership rights
can be enforced and that provide economic benefits to their owners. Pay-as-you-go
social security pension wealth is excluded, just like all other claims on future gov-
ernment expenditures and transfers (like education expenses for one’s children and

health benefits). Durable goods owned by households, such as cars and furniture,

10See Davies et al. (2010) for a study of the world distribution of wealth using national balance
sheet data.

Section A of the Data Appendix provides a detailed description of the concepts and definitions
used by the 1993 and 2008 SNA. Country-specific information on historical balance sheets are
provided in Data Appendix sections B (devoted to the U.S.), D (Germany), E (France), and F
(UK.).

12The main reason for including non-profit institutions serving households (NPISH) in private
wealth is that the frontier between individuals and private foundations is not always entirely clear.
The net wealth of NPISH is usually small, and always less than 10% of total net private wealth:
currently it is about 1% in France, 3%-4% in Japan, and 6%-7% in the U.S., see Appendix Table
A65. Note also that the household sector includes all unincorporated businesses.
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are excluded as well.'® As a general rule, all assets and liabilities are valued at
their prevailing market prices. Corporations are included in private wealth through
the market value of equities. Unquoted shares are typically valued on the basis of
observed market prices for comparable, publicly traded companies.

We similarly define public (or government) wealth Wy, as the net wealth of public
administrations and government agencies. In available balance sheets, public non-
financial assets like administrative buildings, schools and hospitals are valued by
cumulating past investment flows and upgrading them using observed real estate
prices.

We define market-value national wealth W,; as the sum of private and public

wealth:

Wnt - Wt + Wgt

National wealth can also be decomposed into domestic capital and net foreign
assets:

Wnt:Kt‘i‘NFAt

And domestic capital K; can in turn be decomposed as the sum of agricultural
land, housing, and other domestic capital (including the market value of corpora-
tions, and the value of other non-financial assets held by the private and public
sectors, net of their liabilities).

An alternative measure of the wealth of corporations is the total value of corpo-
rate assets net of non-equity liabilities, what we call the corporations’ book value.
We define residual corporate wealth W, as the difference between the book-value of
corporations and their market value (which is the value of their equities). By defini-
tion, W, is equal to 0 when Tobin’s () — the ratio between market and book values
—is equal to 1. In practice there are several reasons why Tobin’s () can be different
from 1, so that residual corporate wealth is at times positive, at times negative. We
define book-value national wealth W3 as the sum of market-value national wealth

and residual corporate wealth: Wy, = Wy, + Wy = W, + Wy, + W, Although

13The value of durable goods appears to be relatively stable over time (about 30%-50% of
national income, i.e. 5%-10% of net private wealth). See for instance Appendix Table US.6f for
the long-run evolution of durable goods in the U.S.
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we prefer our market-value concept of national wealth (or national capital), both
definitions have some merit, as we shall see.'*

Balance sheets are constructed by national statistical institutes and central
banks using a large number of census-like sources, in particular reports from finan-
cial and non-financial corporations about their balance sheet and off-balance sheet
positions, and housing surveys. The perpetual inventory method usually plays a
secondary role. The interested reader is referred to the Appendix for a a precise
discussion of the methods used by the leading rich countries.

Regarding income, the definitions and notations are standard. Note that we
always use net-of-depreciation income and output concepts. National income Y; is
the sum of net domestic output and net foreign income: Y; = Yy + 7, - NFA,.!5
Domestic output can be thought as coming from some production function that
uses domestic capital and labor as inputs: Yy = F(Ky, Ly).

We are particularly interested in the evolution of the private wealth-national
income ratio G; = W;/Y; and of the (market-value) national wealth-national income
ratio B,y = Wy /Y. In a closed economy — and more generally in an open economy
with a zero net foreign position — the national wealth-national income ratio [, is the
same as the domestic capital-output ratio Sy = K;/Yy.'° In case public wealth is
equal to zero, then both ratios are also equal to the private wealth-national income
ratio: B, = B = Pre. At the global level, the world wealth-income ratio is always
equal to the world capital/output ratio.

We are also interested in the evolution of the capital share oy = r; - 3;. With

Y417, corresponds to the concept of “national net worth” in the SNA (see Data Appendix
A.4.2). In this paper, we propose to use “national wealth” and “national capital” interchangeably
(and similarly for “domestic wealth” and “domestic capital”, and “private wealth” and “private
capital”), and to specify whether one uses “market-value” or “book-value” aggregates. Note that
19" century authors such as Giffen and Foville also used “national wealth” and “national capital”
interchangeably. The difference is that they viewed market values as the only possible value, while
we recognize that both definitions have some merit (see below the discussion on Germany).

I5National income also includes net foreign labor income and net foreign production taxes —
both of which are usually negligible.

16Tn principle, one can imagine a country with a zero net foreign asset position (so that W,,; =
K}) but non-zero net foreign income flows (so that Y; # Yg:). In this case the national wealth-
national income ratio 3,; will slightly differ from the domestic capital-output ratio 8x;. In practice
today, differences between Y; and Yy; are very small — national income Y; is usually between 97%
and 103% of domestic output Yy (see Appendix Figure A57). Net foreign asset positions are
usually small as well, so that [ turns out to be usually close to 3,; in the 1970-2010 period (see
Appendix Figure A67).
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imperfect capital markets, the average rate of return r; can substantially vary across
assets. In particular, it can be different for domestic and foreign assets. With
perfect capital markets, the rate of return r, is the same for all assets and is equal
to the marginal product of capital. With a Cobb-Douglas production function
F(K,L) = K*L'™®, and a closed economy setting, the capital share is entirely
set by technology: «; = 74 - B = . A higher capital-output ratio 3; is exactly
compensated by a lower capital return 7, = /3, so that the product of the two is
constant. In an open economy setting, the world capital share is also constant and
equal to «, and the world rate of return is also given by r, = «/3;, but the countries
with higher-than-average wealth-income ratios invest part of their wealth in other
countries, so that for them the share of capital in national income is larger than
a. With a CES production function, much depends on whether the capital-labor
elasticity of substitution o is larger or smaller than one. If o > 1, then as (; rises,
the marginal product of capital r; falls less than the rise of ;, so that the capital
share oy, = 1y - 3; is an increasing function of 3;. Conversely, if o < 1, the marginal
product of capital r, falls more than the rise of [3;, so that the capital share is a

decreasing function of ;.17

B The one-good wealth accumulation model: 3 = s/g

Generally speaking, wealth accumulation between time ¢ and ¢ + 1 can always be

decomposed into a volume effect and a relative price effect:

Wi =Wy + S, + KG,

where:
W, is the market value of aggregate wealth at time ¢
S; is the net saving flow between time ¢ and ¢t + 1 (volume effect)

K G, is the capital gain or loss between time ¢ and ¢ + 1 (relative price effect)

JU -

17A CES production function is given by: F(K, L) = (a-K”T_1 +(1—a) -LUT_l) 1. As o0 — o0,
the production function becomes linear, i.e. the return to capital is independent of the quantity
of capital (this is like a robot economy where capital can produce output on its own). As 0 — 0,
the production function becomes putty-clay, i.e. the return to capital falls to zero if the quantity
of capital is slightly above the fixed proportion technology.
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In the one-good model of wealth accumulation, and more generally in a model
with a constant relative price between capital and consumption goods, there is no
relative price effect (K Gy = 0). The wealth-income ratio 8, = W, /Y, is simply given

by the following transition equation:

1 + gwst

ﬁt-i—l = 1 + g

- By

where:

1+ guwst = 1+ s;/5; = saving-induced wealth growth rate

1+ g; = Yii1/Y: = growth rate of national income

sy = S;/Y; = net saving rate.'

In the long run, with a fixed saving rate s;, = s and growth rate g, = g, the
steady-state wealth-income ratio is given by the well-known Harrod-Domar-Solow

formula:

By — B=s5/g

If we were using gross-of-depreciation saving rates rather than net rates, the
steady-state formula would be 8 = s/(g+ J) with s the gross saving rate, and ¢ the
depreciation rate expressed as a proportion of the wealth stock. We find it more
transparent to express everything in terms of net saving rates and use the = s/g
formula, so as to better concentrate on the saving versus capital gain decomposition.

Both formulations are equivalent and require the same data to be implemented.?

C The (= s/g formula is independent of saving motives

It is worth stressing that the steady-state formula 5 = s/g is a pure accounting

equation. By definition, it holds in the steady-state of any micro-founded model,

8When one is interested in the dynamics of the private wealth-national income ratio 3;, the
saving rate that needs to be used is the private saving rate (household + corporate saving). When
one is interested in the national wealth-income ratio ;,, then one has to use the national saving
rate (household + corporate + government). We return to these issues below.

19 Appendix Table A84 provides cross-country data on private depreciation. Detailed series on
gross saving, net saving, and depreciation, by sector of the economy, are in Appendix Tables
US.12¢, JP.12¢c, etc. Whether one writes down the decomposition of wealth accumulation using
gross or net saving, one needs depreciation series.
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independently of the exact nature of saving motives. If the saving rate is s = 10%,
and if the economy grows at rate g = 2%, then in the long run the wealth income
ratio has to be equal to § = 500%, because it is the only ratio such that wealth
rises at the same rate as income: g,s = s/ = 2% = g.

In the long run, income growth ¢ is the sum of productivity and population
growth. Among other things, it depends on the pace of innovation and on fertility
behavior (which is notoriously difficult to predict, as the large variations between
rich countries illustrate).?’ The saving rate s also depends on many forces: s mea-
sures the strength of the various psychological and economic motives for saving and
wealth accumulation (dynastic, lifecycle, precautionary, prestige, taste for bequests,
etc.). The motives and tastes for saving vary a lot across individuals and potentially
across countries.?!

One simple way to see this is the “bequest-in-the-utility-function” model. Con-
sider a dynamic economy with a discrete set of generations 0, 1,..,¢, ..., zero pop-
ulation growth, and exogenous labor productivity growth at rate ¢ > 0. Each
generation has measure N; = N, lives one period, and is replaced by the next
generation. FEach individual living in generation ¢ receives bequest by = wy; > 0
from generation ¢t — 1 at the beginning of period ¢, inelastically supplies one unit
of labor during his lifetime (so that labor supply L, = N; = N), and earns labor
income yr;. At the end of period, he then splits lifetime resources (the sum of labor
income and capitalized bequests received) into consumption ¢; and bequests left

b1 = wyrq > 0, according to the following budget constraint:

e+ b1 <y =y + (141l

The simplest case is when the utility function is defined directly over consump-

tion ¢; and the increase in wealth Ab; = by, — by and takes a simple Cobb-Douglas

20The speed of productivity growth could also be partly determined by the pace of capital
accumulation (like in AK-type endogenous growth models). Here we take as given the many
different reasons why productivity growth and population growth vary across countries.

21For estimates of the distribution of bequest motives between individuals, see, e.g., Kopczuk
and Lupton (2007). On cross-country variations in saving rates due to habit formation (generating
a positive s(g) relationship), see Carroll, Overland and Weil (2000). On the importance of prestige
and social status motives for wealth accumulation, see Carroll (2000).
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form: V(c, Ab) = ¢!*Ab*.?* Utility maximization then leads to a fixed saving rate
at the level of each dynasty: w;1 = w; + sy;. By multiplying per capita values by
population N; = N we have the same linear transition equation at the aggregate
level: Wi, = W, + sY,.

Assume a closed economy and no government wealth. Domestic output is given
by a standard constant returns to scale production function Yy = F(K;, H;) where
H; = (14g¢)"- Ly is the supply of efficient labor. The wealth-income ratio 5, = W,/Y;
is the same as the capital-output ratio K;/Yy. With perfectly competitive markets,
the rate of return is given by the marginal product of capital: r, = Fx. Now
assume a small open economy taking the world rate of return as given (r; = r).
The domestic capital stock is set by » = Fj. National income Y; = Yy +r(W; — K})
can be larger or smaller than domestic output depending on whether the net foreign
asset position NFA; = W, — K, is positive or negative. Whether we consider the
closed or open economy case, the long-run wealth-income ratio is given by the same
formula: 5; — B = s/g. It depends on the strength of the bequest motive on the
one hand, and on the rate of productivity growth on the other.?

With other functional forms for the utility function, e.g. with V' = V(¢,b), or
with heterogenous labor productivities and/or saving tastes across individuals, one
simply needs to replace the parameter s by the properly defined average bequest
taste parameter. In any case we keep the same general formula 3 = s/g.%

If we introduce overlapping generations and lifecycle saving into the “bequest-

in-the-utility-function” model, then one can show that the saving rate parameter

22Intuitively, this corresponds to a form of “moral” preferences where individuals feel that they
cannot possibly leave less wealth to their children than what they have received from their parents,
and derive utility from the increase in wealth (maybe because this is a signal of their ability or
virtue). Of course the strength of this saving motive might well vary across individuals and
countries.

2In addition, with a Cobb-Douglas production function F(K, H) = K*H'~% the domestic
capital-output ratio is given by: K;/Yg = a/r. Depending on whether this is smaller or larger
than 0 = s/g, the long run net foreign asset position is positive or negative. In the closed-economy
case, 1y > r=a/f=a-g/s.

24For instance, with V (¢, b) = ¢! =%b%, we get wy 1 = s(w;+y;) and By — B =5/(g+1—5) = §/g
(with § = s(1 + ) — ). In a model with general heterogenous labor incomes yr+; and utility
functions V*(c,b), one simply needs to replace s by the properly defined weighted average s; (see
Piketty and Saez, 2013). Note also that if one interprets each period 0,1, ...,¢, ... as a generation
lasting H years, then the 8 = s/g formula is better viewed as giving a ratio of wealth over
generational income 5 = 5/G, where G = (1 + g)¥ — 1 is the generational growth rate and g is
the corresponding yearly growth rate. For g small, the corresponding wealth-yearly income ratio
H - 3 is approximately equal to 8 = s/g.
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s in the 8 = s/g formula now depends not only on the strength of the bequest
taste, but also on the magnitude of the lifecycle saving motive. Typically, following
the Modigliani triangle logic, the saving rate s = s(\) is an increasing function
of the fraction of one’s lifetime that is spent in retirement (\). The long-run 3
now depends on demographic parameters, life expectancy, and the generosity of the
public social security system.?®

Last, the = s/g formula also applies in the infinite-horizon, dynastic model,
whereby each dynasty maximizes V' =7, U(c;)/(1+6)". One well-known, unre-
alistic feature of this model is that the long run rate of return is entirely determined
by preference parameters and the growth rate: r, — r = 0 + v¢.2 In effect, the
model assumes an infinite long-run elasticity of capital supply with respect to the
net-of-tax rate of return. It mechanically entails extreme consequences for opti-
mal capital tax policy (namely, zero tax). The “bequest-in-the-utility-function”
model provides a less extreme and more flexible conceptual framework in order
to analyze the wealth accumulation process.?” But from a purely logical stand-
point, it is important to realize that the Harrod-Domar-Solow also holds in the
dynastic model. The steady-state saving rate in the dynastic model is equal to
s=a-g/r=a-g/(0+7v9).2 The saving rate s = s(g) is an increasing function of
the growth rate, but rises less fast than g, so that the steady-state wealth-income

ratio 3 = s/g is again a decreasing function of the growth rate.?

D The two-good model: volume vs. relative price effects

Wherever savings come from, the key assumption behind the one-good model of

wealth accumulation and the § = s/g formula is that there is no change in the

25For a simple model along those lines, see Appendix K.4.
=
1=y

264 > 0 is the curvature of the utility function: U(c) =
more realistic).

2"Depending upon the exact functional form of the utility function V (¢, Ab) (or V (c, Ab)), one
can generate any elasticity of saving behavior s(r) with respect to the net-of-tax rate of return.
The elasticity could be positive or negative, large or small, leaving it to empirical studies to settle
the issue. Available estimates tend to suggest a low positive long run elasticity (Piketty and Saez,
2013).

28 = r - 3 is the capital share. Intuitively, a fraction g/r of capital income is saved in the
long-run, so that dynastic wealth grows at the same rate g as national income.

29With a Cobb-Douglas production function (fixed capital share), the wealth-income ratio is
simply given by 8 = a/r = /(6 + v - g) and takes its maximum value 3 = o/ for g = 0.

(y > 1 is usually assumed to be
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relative price between capital and consumption goods. Needless to say, this is a
strong assumption. In practice, relative asset price effects often vastly dominate
volume effects in the short run, and sometimes in the medium run as well. One
key issue addressed in this paper is whether relative price effects also matter for the
analysis of long-run wealth accumulation.

There are many theoretical reasons why they could matter, particularly if the
speed of technical progress is not the same for capital and consumption goods. One
extreme case would be a two-good model where the capital good is in fixed supply:
K, = K, (say, fixed land supply). The market value of wealth if given by W, = ¢,- Ky
, where ¢, is the price of the capital good (say, land price) relative to the consumption
good. Assume fixed population and labor supply L; = N; = Ny, positive labor
productivity growth g > 0 and the same utility function V(c, Ab) = c!™*Ab* as
that described above, where Ab; = by — by = wy1 — wy is the difference (in value)
between left and received bequests. Then one can easily see that the relative price
q; will rise at the same pace as output and income in the long run, so that the
market value of wealth rises as fast as output and income. By construction, there
is no saving at all in this model (since the capital good is by assumption in fixed
supply), and the rise in the value of wealth is entirely due to a relative price effect.?
This is the opposite extreme of the one-good model, whereby the rise in the value
of wealth is entirely due to a volume effect.

In practice, there are all sorts of intermediate cases between these two polar
cases: in the real world, volume effects matter, but so do relative price effects.
Our approach is to let the data speak. We decompose the evolution of the wealth-
income ratio into two multiplicative components (volume and relative price) using

the following accounting equation:

(14 Gust) (1 + @)
1+g

ﬁtﬂ = ﬂt

where:

30E.g. with a Cobb-Douglas production function ¥ = K*H'=® we have: Y; = Yy - (1 +9)*
(with Yo = K§Ny ® and 1+ ¢ = (1+¢)'7 if g small, g ~ (1 - ) - g); ¢ = qo - (1 +9)'
(with By = W, /Y: = qo - Ko/Yo = s/, i.e. qo = (s/g) - (Yo/Kp)); and Yy =7 - Wy = a - Y, ie.
r = «-g/s. In effect, the relative capital price rises as fast as income and output, and the level of
the relative capital price is set by the taste for wealth.
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1+ guwst = 1 + s/ = saving-induced wealth growth rate

1 4+ ¢ = capital-gains-induced wealth growth rate

1+ g; = Yii1/Y: = growth rate of national income

1+ ¢ is the real rate of capital gain or loss (i.e., the excess of asset price inflation
over consumer price inflation) and can be estimated as a residual. We do not try
to specify where ¢ comes from (one can think of stochastic production functions
for capital and consumption goods, with different rates of technical progress in two
sectors), and we infer it from the data at our disposal on [y, ..., Biin, St, -, Stin,
and g, ...gs1n. In effect, if we observe that the wealth-income ratios rises too fast
as compared to recorded saving, we record positive real capital gains ¢;. Although
we tend to prefer the multiplicative decomposition of wealth accumulation (which
is more meaningful over long time periods), we also present additive decomposition
results. The disadvantage of additive decompositions (which are otherwise simpler)
is that they tend to overweight recent years. The exact equations and detailed
decomposition results are provided in Appendix K. In the next two sections, we
will present the main decomposition results, starting with the 1970-2010 period,

before moving to longer periods of time.

4 Wealth-income ratios in rich countries 1970-

2010

A The rise of private wealth-income ratios

The first fact that we want to understand is the gradual rise of private wealth-
national income ratios in rich countries over the 1970-2010 period — from about
200-300% in 1970 to about 400-600% (Figure 1 above). We begin with a discussion
of the basic descriptive statistics.

Private wealth-national income ratios have risen in every developed economy
since 1970, but there are interesting cross-country variations. Within Europe, the
French and U.K. trajectories are relatively close: in both countries, private wealth
rose from 300-310% of national income in 1970 to 540-560% in 2010. In Italy, the rise

was even more spectacular, from less than 250% in 1970 to more than 650% today.
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In Germany, the rise was proportionally larger than in France and the U.K., but
the levels of private wealth appear to be significantly lower than elsewhere: 200% of
national income in 1970, little more than 400% in 2010. The relatively low level of
German wealth at market value is an interesting puzzle, on which we will return. For
the time being, we simply note that we are unable to identify any methodological
or conceptual difference in the work performed by German statisticians (who apply
the same SNA guidelines as everybody else) that could explain the gap with other
European countries.?!

Outside Europe, national trajectories also display interesting variations. In
Japan, private wealth rose sharply from less than 300% of national income in 1970
to almost 700% in 1990, then fell abruptly in the early 1990s and stabilized around
600%. The 1990 Japanese peak is widely regarded as the archetype of an asset price
bubble, and probably rightly so. But if we look at the Japanese trajectory from
a longer run, cross-country perspective, it is yet another example of the 1970-2010
rise of wealth-income ratios — fairly close to Italy in terms of total magnitude over
the 40 years period.

In the U.S., private wealth rose from slightly more than 300% of national income
in 1970 to almost 500% in 2007, but then fell abruptly to about 400% in 2010 —
so that the total 1970-2010 rise is the smallest in our sample. (The U.S. wealth-
income ratio is now rising again, so this might change in the near future). In other
countries the wealth-income ratio stabilized or fell relatively little during the 2008-
2010 financial crisis.?? In Canada, private wealth rose from 250% of national income
in 1970 to 420% in 2010 — a trajectory that is comparable to Germany, but a with
a somewhat larger starting point. The Australian trajectory is similar to that of
France and the U.K., with private wealth going from a bit more than 300% in 1970
to about 500-550% in 2010.

31See Appendix D on Germany. We made sure that the trend is unaffected by German unifi-
cation in 1990. The often noted difference in home ownership rates between Germany and other
FEuropean countries is not per se an explanation for the lower wealth-income ratio. For a given
saving rate, one can purchase different types of assets, and there is no obvious reason in general
why housing assets should deliver higher capital gains than financial assets. We return to this
issue below.

32With the interesting exception of Spain, where private wealth fell with a comparable magni-
tude as in the U.S. since 2007 (i.e., by the equivalent of about 50%-75% of national income, or
10%-15% of initial wealth). See Appendix Figure AS.
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The general rise in private wealth-national income ratios would be even more
spectacular should we use disposable personal income — i.e., national income minus
taxes plus cash transfers — at the denominator. Disposable income was over 90% of
national income until 1910, then declined to about 80% in 1970 and to 75%-80% in
2010, in particular because of the rise of freely provided public services and in-kind
transfers such as health and education. As a consequence, the private wealth-
disposable income ratio is well above 700% in a number of countries in 2010, while
it was below 400% in every country in 1970.3> Whether one should use national
or disposable income as denominator is a matter of perspective. If one aims to
compare the monetary amounts of income and wealth that individuals have at their
disposal, then looking at the ratio between private wealth and disposable income
seems more appropriate. But in order to study the wealth accumulation process and
to compare wealth-income ratios over long periods of time, it seems more justified
to look at economic values and therefore to focus on the private wealth-national

income ratio — as we do in the present paper.3*

B Growth rates vs. saving rates

How can we account for the general rise of wealth-income ratio, as well as for the
cross country variations? According to the one-good capital accumulation model
and the Harrod-Domar-Solow formula 5 = s/g, the two key forces driving wealth-
income ratios are the saving rate s and the income growth rate g. So before we

present our decomposition results, it is useful to have in mind the magnitude of

33See Appendix Figure A9. Also note that if we were to include durable goods into our wealth
definition, then wealth-income ratios would be even higher — typically by the equivalent about
50% of national income. However the value of durable goods seems to be approximately constant
over time as a fraction of national income, so this would not significantly affect the upward trend.

34Tn the end it really depends on how one views government provided services. If one assumes
that government expenditures are useless, and that the rise of government during the 20" century
has limited the ability of private individuals to save, accumulate and transmit private wealth, then
one should use disposable income as denominator. But to the extent that government expenditures
are mostly useful (in the absence of public spending in health and education, then individuals would
have to had to pay at least as much to buy similar services on the market), it seems more justified
to use national income. One additional advantage of using national income is that it tends to
be better measured. Disposable income can display large time-series and cross-country variations
for purely definitional reasons. In European countries, for instance, disposable income typically
jumps from 70% to about 80% of national income if one includes in-kind health transfers (such
as insurance reimbursements), and to about 90% of national income if one includes all in-kind
transfers (education, housing, etc.). See Appendix Figure A65.
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growth and saving rates in rich countries over the 1970-2010 period. The basic fact
is that there are important variations across countries, for both growth and saving
rates, and that they seem largely unrelated (Table 2).35

Variations in income growth rates are mostly due to variations in population
growth. Over 1970-2010, average per capita growth rates have been virtually the
same in all rich countries: they are always between 1.6% and 2.0%, and for most
countries between 1.7% and 1.9%. Given the data imperfections we face, it is
unclear whether differences of 0.1%-0.2% are statistically significant. For instance,
the rankings of countries in terms of per capita growth are reversed if one uses
consumer price indexes rather than GDP deflators, or if one looks at per-worker
rather than per-capita growth.?6

In contrast, variations in population growth are large and significant. Over
1970-2010, average population growth rates vary from less than 0.2% per year in
Germany to over 1.4% in Australia. Population growth is over 1% per year in New
World countries (U.S., Canada, Australia), and less than 0.5% in Europe and Japan.
As a consequence, total growth rates are about 2.5%-3% in the former group, and
closer to 2% in the latter. Differences in population growth are due to differences
in both migration and fertility. Within Europe, for example, we observe the well
known gap between high fertility countries such as France (with population growth
equal to 0.5% per year) and low fertility countries like Germany (less than 0.2% per
year, with a sharp fall at the end of the period).3"

Variations in saving rates are also large. Average net-of-depreciation private
saving rates vary from 7%-8% in the U.S. and the U.K. to 14%-15% in Japan and

Italy, with a large group of countries around 10%-12% (Germany, France, Canada,

35Here we focus upon the long run picture, so we mostly comment about the 40-year averages.
Complete breakdowns of growth and saving rates by decades are available in the Appendix country
tables.

36In particular, the U.S. and Japan both fall last in the ranking if we deflate income by the CPI
rather than the GDP deflator (see Appendix Table A165). Differences in total factor productivity
(TFP) growth also appear to be relatively small for most countries. A more complete treatment
of TFP growth variations across countries should also include differences in growth rates of work
hours, human capital investment (such as higher education spendings), etc. It is far beyond the
scope of the present work.

3TPopulation growth in Japan over the 1970-2010 period appears to be relatively large (0.5%),
but it is actually much higher in 1970-1990 (0.8%) than in 1990-2010 (0.2%). Japan is also
the country with the largest fall in per capita growth rates, from 3.6% in 1970-1990 to 0.5% in
1990-2010. See Appendix Table JP.3.
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Australia). In theory, one could imagine that low population growth, aging coun-
tries have higher saving rate, because they need to accumulate more wealth for
their old days. Maybe it is not a coincidence if the two countries with the highest
private saving rate (Japan and Italy) also have low population growth. In practice,
however, the negative relationship between population growth and saving rates is
weak. Countries like Canada and Australia have both higher population growth
and higher saving rates than countries like the U.K. and the U.S. Saving rates seem
to vary for all sorts of reasons other than life-cycle motives. They might also reflect
differences in tastes for saving and/or wealth accumulation and transmission,® as
well as differences in psychological perceptions of the need for saving (i.e. different
levels of trust and confidence in the future).

In brief: as a first approximation, productivity growth is the same everywhere
in the rich world, but fertility decisions, migration policy and saving behavior vary

widely and are largely unrelated to one another. This potentially creates a lot of

room for wide, multi-dimensional variations in wealth-income ratios 5 = s/g.

C Basic decomposition: volume vs. price effects

We now present our basic decomposition results. The key finding is that capital
gains account for a significant part of the total 1970-2010 increase in 3 — about
40% on average according to our preferred specifications — but that a large part of
the increase in 8 would have still occurred without capital gains — about 60% on
average. Given the values taken by s and g over the 1970-2010 period, and given
the steady-state formula § = s/g, the wealth-income ratios /3 observed in 1970 were
too low and had to increase. The rise in (3 in rich countries over the past decades,
therefore, is more than a bubble. It reflects structural forces that would also apply
in any one-good model.

We start with additive and multiplicative decomposition of private wealth ac-
cumulation (Table 3). Take the U.S. case. Private wealth was equal to 342% of

national income in 1970, and is equal to 410% of national income in 2010. U.S.

38Gee, e.g., Hayashi (1986) on Japanese tastes for bequest.

39Tf we plot saving rates against growth rates at a cross-country level, we find a weakly signifi-
cant negative relationship for private saving, and no relationship at all for national (private plus
government) saving. See Appendix Figures A122 and A123.
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national income has been multiplied by about 3 over this 40 years period, so that
the initial 1970 private wealth stock represents only 113% of 2010 national income.
That is, in the absence of any new saving and real capital gain or loss, the private
wealth-national income ratio would have fallen from 342% in 1970 to 113% in 2010.
If we now sum up all 1970-2010 private saving flows, we obtain total cumulated
savings that represent 236% of 2010 national income. We conclude that the resid-
ual capital gain is equal to 60% of 2010 national income. Cumulated new savings
explain 80% of the accumulation of wealth in the U.S. between 1970 and 2010, while
residual capital gains explain 20%.

In other countries, cumulated savings also generally explain around 80-90% of
1970-2010 private wealth accumulation: 93% in Japan, 78% in France, 85% in Italy
and 92% in Canada. In all these countries, there seems to be slightly too little
saving to fully account for the observed accumulation of wealth — but the gap is
small. There are exceptions, however. In Germany, cumulated savings represent
116% of observed wealth accumulation: there seems to be too much measured
savings or too little observed wealth. In Australia, and even more so in the U.K., it
is the opposite: savings are too small to explain the observed wealth accumulation.?
The multiplicative decompositions — which put similar weight on each year — yield
similar conclusions.

The reader should have in mind that a substantial fraction of private saving
takes the form of corporate retained earnings (Table 4), in particular because of
tax considerations that vary across countries.*! If we were to omit retained earn-
ings from the private wealth accumulation equation, then personal savings alone
would be far too small to explain the observed evolution of the wealth-income ra-
tios of many countries. We would find very large residual capital gains.*> Such
capital gains, however, would be spurious, in the sense that they correspond to
the accumulation of earnings retained within corporations in order to finance new

investment (thereby leading to rising stock prices), rather than to a true relative

40The U.K. case is particularly striking. With a private saving rate equal to 7.3% over the
1970-2010 period, and a growth rate rate equal to 2.2%, private wealth should be much less than
500% of national income in 2010. We discuss the various possible explanations below.

41Retained earnings and the ensuing capital gains are generally less taxed than dividend pay-
ments.

42Gee Appendix Table A105.
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price effect.

Although savings usually explain 80-90% of the total accumulation of private
wealth between 1970 and 2010, this result does not mean that savings explain 80-
90% of the rise in the wealth-income ratio. The fraction of the 1970-2010 rise of the
ratio that can be accounted for by saving alone varies widely between countries (e.g.
it is very large for Japan, and it is much smaller for the U.S.), and is on average of

the order of 60%.%

D Private wealth vs. national wealth

We now move from private to national wealth accumulation. In recent decades, a
significant part of private saving in rich countries has been absorbed by negative
government saving (i.e., government deficits that are larger than government invest-
ment). As a consequence, national saving rates are in most countries significantly
smaller than private saving rates (see Table 4).

Since government saving has been negative, it is not surprising to see that net
government wealth — which in rich countries has always been relatively small as
compared to private wealth — has significantly declined since 1970 (Figure 5). This
is due both to privatization policies — leading to a reduction in government assets
— and to the gradual increase in public debt.

In the U.S., as well as in Germany, France, and the U.K., net government wealth
was around 50%-100% of national income in the 1970s-1980s, and is now close to
zero. In Italy, net government wealth became negative in the early 1980s, and is
now below -50%; in Japan, it was historically larger — up to about 100% of national
income in 1990 — but fell sharply during the 1990s-2000s and is now close to zero. In
Canada, the government turned strongly negative in the late 1980s — with a trough
of -60% in 1995, like Italy in 2010 — but is now back to zero. Australia is the only
country in our sample with persistently and significantly positive net government
wealth.

Although there are data imperfections, the fall in government wealth definitely

appears to be quantitatively much smaller than the rise of private wealth. As a

43See Appendix Table A.104. More on this below.
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result, national wealth — the sum of private and government wealth — has increased
a lot, from 250-400% of national income in 1970 to 400-650% in 2010 (Figure 6).
E.g. in Italy, net governement wealth fell by the equivalent of about one year of
national income, but net private wealth rose by over four years of national income,
so that national wealth increased by the equivalent of over three years of national
income.

Table 5 presents our results on the decomposition of 1970-2010 national wealth
accumulation. Saving flows still account for the vast majority of wealth accumu-
lation, but the fit is less good than for private wealth. E.g. in the U.S.) savings
account for 88% of total private wealth growth in the multiplicative model (Table
3), but for only 72% of national wealth growth (Table 5).*4

The “excess wealth” phenomenon — too much 2010 national wealth given 1970-
2010 saving flows — is particularly important in four countries: the U.K., France,
Italy and Australia. One explanation might be that national savings are substan-
tially under-estimated because they do not include research and development ex-
penditure. However, even after we include generous estimates of R&D expenditure
in saving flows, in many countries the 2010 observed levels of national wealth are
significantly larger than those predicted by 1970 wealth levels and 1970-2010 sav-
ing flows alone (Figure 7a).*> On average, in our preferred specification (national
wealth accumulation, with R&D expenditure included in saving), about 60% of the
1970-2010 rise of the wealth-income ratio can be accounted for by saving flows,
while about 40% corresponds to capital gains.*® Take the case of France: predicted
national wealth in 2010 — on the basis of 1970 initial national wealth and cumulated
1970-2010 national saving including R&D — is equal to 491% of national income,
while observed national wealth is equal to 605%. We have the equivalent of over

100% of national income in “excess wealth”.

44Here we only show the multiplicative decompositions. Additive decompositions are in Ap-
pendix Table A101.

45R&D has been included in investment in the latest SNA guidelines (2008), but this change has
so far only been implemented in Australia. The computations reported in Figures 7a-7b include
generous estimates of R&D investment based on the level of R&D expenditure observed in the
U.S. in the 1970-2010 period (see Appendix A.5.2 for a detailed discussion).

46See Appendix A.5.2 and Appendix Table A.99.
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E Discussion of results

How can we account for the excess wealth phenomenon in most rich countries?

First, saving flows might be under-estimated for reasons other than R&D. Given
the limitations of national accounts (in particular regarding the measurement of
depreciation), this possibility certainly cannot completely be ruled out.*” One would
need, however, large and systematic errors to account for the amount of excess
wealth we find.

Second, we might somewhat underestimate the value of public assets at the be-
ginning of the period in countries like the U.K., France and Italy. According to this
explanation, part of the “excess wealth” simply corresponds to the fact that private
agents have acquired privatized assets at relatively cheap prices. From the viewpoint
of households this is indeed a capital gain, but from a national wealth perspective
it is a pure transfer from public to private hands, and it should be neutralized by
raising the level of 1970 wealth. Whenever possible, we have attempted to count
government assets at equivalent market values throughout the period (including in
1970), but we might still under-estimate 1970 government wealth levels.

In our view, the main explanation for the “excess wealth” phenomenon is a
large rise in relative asset prices. As we shall see below, rising asset prices — both
housing and stock market prices — in the U.K. and France since the 1970s-1980s can
themselves be understood as the outcome of a long term asset price recovery. Asset
prices fell substantially during the 1910-1950 period, and have been rising regularly
ever since 1950. Although the recovery of asset prices provides a plausible explana-
tion for the “excess wealth” phenomenon, there may have been some overshooting,
particularly in housing prices. Given that the four main “excess wealth” countries
— UK, France, Italy, Australia — have by far the largest level of housing wealth in
our sample (over 300% of national income in 2010, a level that was only attained
by Japan around 1990), it is indeed tempting to conclude that part of the capital
gains we measure owe to abnormally high real estate prices in 2010.

To a large extent, the housing bubble explanation for the rise of wealth-income

ratios is complementary to the real explanation. In countries like France and Italy,

47 Appendix Section A.1.2 discusses issues in the measurement of depreciation.
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savings are sufficiently large relative to growth to generate a significant increase
in the wealth-income ratio. If in addition households in these countries have a
particularly strong taste for domestic assets like real estate (and/or do not want to
diversify their portfolio internationally as much as they could) then maybe it is not
too surprising if this generates high upward pressure on housing prices.

In Germany, we have a phenomenon opposite to that of “excess wealth.” Given
the relatively large saving flows and low growth rates in 1970-2010, we should
observe more wealth in 2010 than 400% of national income. According to our esti-
mates, "missing wealth” in Germany is of the order of 50-100% of national income
(Figure 7a). German statisticians might over-estimate saving and investment flows,
or under-estimate the current stock of private wealth, or both.

Yet another possibility is that Germany has not experienced any asset price re-
covery so far because the German legal system still today gives important control
rights over private assets to stakeholders other than private property owners. Rent
controls, for instance, may have prevented the market value of real estate from in-
creasing as much as in other countries. Voting rights granted to employee represen-
tatives in corporate boards may similarly reduce the market value of corporations.®
Germans might also have less taste for expensive capital goods (particularly hous-
ing goods) than the French, the British and the Italians, maybe because they have
less taste for living in a large centralized capital city and prefer a more polycentric
country, for historical and cultural reasons. With the data we have at our disposal,
we are not able to put a precise number on each explanation.

Last, it is worth noting that when we compute a European average wealth ac-
cumulation equation — by taking a weighted average of Germany, France, U.K. and
Italy — then the “excess wealth” phenomenon largely disappears (Figure 7b). Eu-
rope as a whole has less residual capital gains than the U.K., France, and Italy
(thanks to Germany). Had we regional U.S. balance sheets at our disposal, maybe

we would find regional asset price variations within the U.S. that would not be too

48Whether this is good or bad for productive efficiency is a complex issue which we do not
address in this paper (at first sight, low equity values do not seem to prevent German firms from
producing good products). In this “stakeholder” view of the firm, the market value of corporations
can be interpreted as the value for capital owners, while the book value can be interpreted as the
value for all stakeholders. Both views have their merits. See Appendix for further discussion.
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different from those we find in Europe. So one possibility is that substantial rel-
ative asset price movements happens permanently within relatively small national
or regional economic units, but tend to correct themselves at more aggregate lev-
els. German asset prices might rise in the near future and fall in other European

countries.

F Domestic capital vs. foreign wealth

So far we analyzed the accumulation of aggregate private and national wealth,
without paying attention to the composition of wealth portfolios, and in particular
irrespective of whether wealth is invested domestically or abroad. National wealth,
as we have seen, can be written as the sum of domestic capital and net foreign
wealth.?® The basic fact to have in mind is that net foreign wealth — whether
positive or negative — has been a relatively small part of national wealth in rich
countries throughout the 1970-2010 period (see Figure 6).

Despite this fact, external wealth has turned out to play an important role in the
general evolution of wealth-income ratios. First, Japan and Germany have accu-
mulated sizable positive net foreign positions in the 1990s-2000s, due to their large
trade surpluses. In the early 2010s, both countries own the equivalent of between
40% and 70% of national income in net foreign assets. Although Japan’s and Ger-
many’s net foreign positions are still substantially smaller than the positions reached
by the U.K. and France around 1900-1910, they are starting to be substantial. And
the German position is rising fast. As a result, in Japan and Germany, the rise in
net foreign assets represents between one quarter and one third of the total rise of
the national wealth-national income ratio (Table 6a). In most of the other countries
in our database, by contrast, net foreign positions are currently slightly negative —

50

typically between -10% and -30% of national income® — and have been declining.

49Remember that a country’s net foreign wealth is equal to its gross foreign assets (assets owned
by residents in the rest of the world) minus its gross foreign liabilities (domestic assets owned by
rest-of-the-world residents). Domestic capital is national wealth minus net foreign wealth, i.e. is
equal to the market value of all domestic capital assets located in the home country, whether they
are owned by the personal, government, or corporate sector, or by the rest of the world (see below
for a decomposition between housing and other capital goods).

50 Australia and Spain, however, have large negative foreign position in the early 2010s (between
-50% and -100% of national income).
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As a result, the rise in the domestic capital-output ratio has been larger than the
rise in the national wealth-income ratio. One caveat is that the official net foreign
asset positions do not include the sizable assets held by a number of rich country
residents in tax havens. In all likelihood, including these assets would turn the rich
world’s total net foreign asset position from slightly negative to slightly positive.
The improvement would probably be particularly large for Europe (Zucman, 2013).

Second, there has been a huge rise in the gross foreign positions of countries since
the 1970s. A significant share of each country’s domestic capital is now owned by
other countries. The rise in cross-border positions is highly significant everywhere
— it is spectacular in Europe, a bit less so in the world’s largest economies, the U.S.
and Japan.® One implications is that capital gains and losses on foreign portfolios
can be large and volatile over time and across countries. And indeed, we find
that foreign portfolios have generated large capital gains in the U.S. (but also the
U.K. and Australia) and significant capital losses in some other countries (Japan,
Germany, France). Strikingly, in Germany virtually all capital losses at the national
level can be attributed to foreign assets (Table 6b). In the U.S., net capital gains
on cross-border portfolios represent one third of total capital gains at the national
level, and the equivalent of the total rise in the U.S. national wealth-national income

ratio since 1970.52

G Housing vs. other domestic capital goods

Last, we present decomposition results for housing versus other domestic capital
assets.
The accumulation of housing wealth has played a large role in the total accu-

mulation of domestic capital, but with significant variations between countries. In

51Tn 2010, gross assets held in France by the rest of the world amount to about 310% of national
income, while gross assets held by French residents in the rest of the world amount to about 300%
of national (hence a negative position of about -10%, in the official data). For the U.S., gross
foreign assets amount to about 120% of national income, and gross liabilities to about 100% of
national (hence a negative position equal to about -20%). For detailed series, see Appendix figures
A39-A42.

520ur results on the net capital gains on U.S. external wealth are consistent with the findings of
Gourinchas and Rey (2007). What we add to this line of work is a global macro perspective that
includes the accumulation of both domestic and foreign capital. Note that we include all “other
volume changes” in saving flows. We provide detailed accumulation results isolating saving, “other
volume changes”, and capital gains in the country-specific tables of the Appendix.
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the U.K., France and Italy, the rise in domestic capital-national income ratios (or
domestic capital-output ratios) is almost entirely due to the rise of housing (Table
7). In Japan, housing represents less than half of the total rise of domestic capital —
and an even smaller proportion of the total rise of national wealth, given the large
accumulation of net foreign assets.5

In most countries, other domestic capital goods have also contributed to the rise
of national wealth, in particular because their market value has tended to increase.
Tobin’s () ratios between market and book value of corporations were much below
1 in the 1970s and are closer to 1 (and at times above 1) in the 1990s-2000s.%*
But there are again interesting cross-country variations. Tobin’s @) is very low in
Germany: is has remained well below 1 (typically around 0.5), contrary to the
U.K. and the U.S. One interpretation is the “stakeholder effect” described above:
shareholders of German companies do not have full control of company assets —
in effect they share their voting rights with workers’ representatives and sometime

regional governments — which might push @ below 1.%°

Yet another possibility is
that some of the variations in @) reflect data limitations. Quite puzzlingly, indeed, in
most countries () appears to be structurally below 1, despite the fact that intangible
capital is imperfectly accounted for, which in principle should push it above 1. Part
of the explanation may be that the book-value of corporations — corporate assets as
measured by statisticians using the perpetual inventory method — tends to be over-

estimated in national accounts.’® This is another area in which existing statistics

might need to be improved.

530ne caveat is that the frontier between housing and other capital goods is not always entirely
clear. Sometimes the same buildings are reallocated between housing and offices, and housing
services can be provided by hotels and real estate companies. Also, the various countries do not
always use the same methods and concepts (e.g., in Japan, tenant-occupied housing is partly
counted in other domestic capital, and we could not fully correct for this). This is definitely are
area where progress still needs to be made. Appendix A.9 pinpoints the key areas in which we
believe national accounts could be improved.

54See Appendix Figure A92. Note, however, that because of the general increase in corporate
capital, book-value national wealth (expressed as a fraction of national income) has increased
almost as much as market-value national wealth (see Appendix figure A25).

55In Germany, book-value national wealth is substantially above market-value national wealth
(about 5 years of national income instead of 4 years). The opposite occurs in the U.K.

56See the detailed discussion in Appendix A.1.2 and A.2.1.
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5 Wealth-income ratios in rich countries 1870-

2010

It is impossible to properly understand the rise of wealth-income ratios in rich
countries in the recent decades without putting the 1970-2010 period into a longer
historical perspective. As we have seen, a significant part of the rise of [ since the
1970s is due to capital gains: about 40% on average, with large differences between
countries. The key question is the following: is this due to a structural, long-run
rise in the relative price of assets (caused for instance by uneven technical progress),
or is it a recovery effect? Our conclusion is that it is mostly a recovery effect. The
capital gains observed during the 1970-2010 largely seem to compensate the capital
losses observed during earlier parts of the 20" century.

We have reached this conclusion by analyzing the evolution of wealth-income
ratios over the 1870-2010 period. Due to data limitations, our long term analysis
is restricted to four countries: the U.S., the U.K., Germany and France. The key
descriptive statistics are the following. For the three European countries, we find a
similar U-shaped pattern: today’s private wealth-national income ratios appear to
be returning to the high values observed in 1870-1910, namely about 600%-700%
(Figure 2 above). For the U.S., the U-shaped pattern is much less strong (Figure 4
above). In addition, European public wealth-national income ratios have followed
an inverted U-curve over the past century.®” But the magnitude of the pattern for
public wealth is very limited compared to the U-shape evolution of private wealth,
so that European national wealth-income ratios are strongly U-shaped too. Last, in
1900-1910, European countries held a very large positive net foreign asset position —
around 100% of national income on average. Interestingly, the net foreign position
of Europe has again turned (slightly) positive in 2000-2010, when the national
wealth-income ratio again exceeded that of the U.S. (Figure 8).

Starting from this set of facts, and using the best historical estimates of saving

and growth rates, we have estimated detailed wealth accumulation equations over

5TNet public wealth was significantly positive (around 100% of national income) during the
1950s-1970s, due to large public assets and low debt. Since then, public wealth has returned to
the low level observed on the eve of World War 1.
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the 1870-2010 period. As Table 8 shows, the total accumulation of national wealth
over this 140-year-long period seems to be well accounted for by saving flows. In
order to fully reconcile the stock and flow data, we need a small residual capital gain
for the U.S., France and the U.K., and a small residual capital loss for Germany.
But in all cases saving flows account for the bulk of wealth accumulation: capital
gains seem to wash out in the long run.®®

Looking at each sub-period, we find in every European country a strong U-
shaped relative capital price effect. In the U.K., for example, we find a negative
rate of real capital losses equal to -1.9% per year between 1910 and 1950, followed
by real gains of +0.9% per year between 1950 and 1980 and 2.4% between 1980
and 2010 (Table 9). The pattern is similar for France. In these two countries, there
seems to have been a slight over-shooting in the recovery process, in the sense that
the total cumulated relative asset price effect over the 1910-2010 period appears to
be somewhat positive (+0.2% per year in the U.K., +0.3% in France). In Germany,
by contrast, the recovery is yet too come (-0.8% between 1910 and 2010).

We emphasize that the imperfections of our data do not allow us to put a precise
number on asset overvaluation or undervaluation in 2010. In any multi-sector model
with uneven technical change between capital and consumption goods, one should
expect capital gains and losses that could potentially vary between countries (for
instance depending on comparative advantage). The residual capital gains/losses
we estimate might also reflect measurement issues: 1870-2010 saving flows might be
somewhat underestimated in the U.K. or France and overestimated in Germany. At
a modest level, our point is simply that the one-good capital accumulation model
seems to do a relatively good job in the long run, and that the stock and flow sides
of historical national accounts are roughly consistent with one another — a result
we already find quite remarkable.

Table 10 provides a detailed decomposition of the huge decline in wealth-income
ratios that occurred in Europe between 1910 and 1950. In the U.K., war destructions

play a negligible role — an estimated 4% of the total decline in 3. Low national

58These results are robust to a wide range of specifications. Appendix Tables A108 to A137
present the complete decomposition results, for each country and sector of the economy, for both
the additive and multiplicative models.
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saving during this period accounts for 46% of the fall in 5 and negative valuation
effects (including losses on foreign portfolios) for the remaining 50%. In France and
Germany, cumulated physical war destructions account for respectively 27% and
25% of the fall in 3. Low national saving and real capital losses explain about half
of the remaining three quarters. Interestingly, the private wealth-national income
ratio has declined less in the U.K. than in France and Germany between 1910 and
1950, but the reverse holds for the national wealth-income ratio (due to the large
negative U.K. public wealth around 1950).>

The U.S. case is again fairly different from that of Europe. The fall of # during
the 1910-1950 period was more modest, and so was the recovery during the 1950-
2010 period. Regarding capital gains, we find in every sub-period a small but
positive relative price effect. As was already noted above, the capital gain effect
becomes bigger in the recent decades and largely derives from the U.S. foreign
portfolio — it seems too big to be accounted for by underestimated saving and

investment flows.

6 The changing nature of national wealth, 1700-
2010

A The changing nature of wealth in Old Europe

What do we know about the evolution of wealth-income ratios prior to 18707 In
the U.K. — the country with the most comprehensive historical balance sheets — the
national wealth-national income ratios appears to have been approximately stable
during the 18" and 19" centuries — around 600-700%, or possibly somewhat higher
(Figure 3 above). In France, where a large number of national wealth estimates
were also established during those two centuries, the picture is similar (Figure 9).
We should make clear that the raw data sources available for the 18-19"" cen-
turies are insufficient to precisely compare the levels of wealth-income ratios between

the two countries or between the various sub-periods. But the general pattern def-

59U.K. net public wealth then turned positive during the 1950s-1960s. See Appendix figure A16
and A22.
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initely seems to be robust. All available estimates, coming from many different
authors using independent methodologies, provide the same orders of magnitude.
National wealth always seems to be between 6 and 8 years of national income (usu-
ally around 7 years) from 1700 to 1914 in two countries, with no obvious trend in
the long run.

Strikingly, the wealth-income ratio around 2010 is now relatively close to what
it was in the 18" centuries in both the U.K. and France, in spite of considerable
changes in the nature of wealth. The general picture is relatively straightforward.
The value of agricultural land — including land improvement of all sorts — was
between 4 and 5 years of national income in the U.K. and the France in the early
18" centuries, and is now less than 10% national income in both countries. But land
has been replaced by other forms of capital — housing and other domestic capital
(offices, machines, patents, etc.) — to such an extent that the wealth-income ratio
appears to be almost as high today as three hundred years ago. In the long run,
the decline of the share of agricultural land in national capital mirrors that of the
share of agriculture in national income, from over two thirds in the 18 century to
a few percent today — with a faster and earlier historical decline in the U.K. The
huge variations in the share of net foreign assets in national wealth are also striking.
Net foreign assets were virtually zero in the 18" century. They reached very high
levels in the late 19"" and early 20 century — almost 2 years of national income in
the U.K. around 1910, over 1 year in France. Following the wars and the collapse
of the British and French colonial empires, they came back to virtually zero around
1950.

Why is it that wealth-income ratios were so high in the 18"-19"* centuries, and
why do they seem to be approaching these levels again in the 215 century? A
natural explanation lies in the § = s/g steady-state formula. With slow growth,
even moderate saving rates naturally lead to large wealth-income ratios. Growth
was low until the 18-19" centuries, and is likely to be low again in the 21% century
as population growth vanishes, thereby potentially generating high wealth-income
ratios again.

This is probably an important part of the explanation. Unfortunately, data



6. The changing nature of national wealth, 1700-2010 135

limitations make it difficult to evaluate the exact role played by alternative ex-
planations, such as structural capital gains and losses and changes in the value of
natural resources (un-accumulated wealth).

The main difficulty is that pre-1870 estimates of saving and investment flows
appear to be too fragile to be used in wealth accumulation decompositions. Also,
with very low growth — annual growth rates were typically much less than 1% until
the 18" century — it is clear than any small error in the net-of-depreciation saving
rate s can make a huge difference in terms of predicted steady-state wealth-income
ratio 3 = s/g. In preindustrial societies where g ~ 0.5 — 1%, whether the net saving
rate is s = 5% or s = 8% is going to matter a lot. Historical estimates suggest
that there was substantial investment going on in traditional societies, including
in the rural sector. Annual spendings on land improvement (drainage, irrigation,
afforestation etc.) alone could be as large as 3-4% of national income. This suggests
that a large fraction of total agricultural land value in 18" century U.K. and France
actually derived from past investment. In all likelihood, the “pure land value” (i.e.,
the value of the pure natural resource brought by land, before any investment or
improvement, as it was discovered thousands of years ago, at prehistoric times)
was much less than 4 years of national income. Some estimates made in the 18"
century tend to suggest that it was around 1 year of national income.?° Saving and
investment series are unfortunately not sufficiently reliable to definitively address
the question. The residual “pure land” value could be less than 0.5 year, or up to

2 years of national income.

B The nature of wealth: Old Europe vs. the New World

In order to make some progress on this question, it is useful to compare the value
of land in Old Europe (U.K., France, Germany) and in the New World. For the
U.S., we have put together historical balance sheets starting around 1770 (Figure
10). The robust finding, which we also obtain with Canada, is that the value

of agricultural land in the late 18" and early 19"" centuries is much less in the

60See in particular the famous estimates by Thomas Paine (1795), who proposed to the French
National Assembly to confiscate the “pure land” component of inheritance, which he estimated
to be about 1 year of national income. On saving and investment series covering the 18t*-19*"
centuries, particularly for the U.K. and France, see data Appendix.
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New World — 1 to 2 years of national income — than in Old Europe — 3 to 4
years.t Part of the explanation could well be lower accumulated investment and
land improvement relative to economic and population growth in the New World
(i.e., a lower cumulated s/g ratio).

However, available evidence suggests that the relatively low New World wealth-
income ratios can also be explained by a “land abundance” effect. Land was so
abundant in the New word that its price per acre was low. The right model to think
about this effect involves a production function with an elasticity of substitution
lower than 1 between land and labor — a necessary condition for the price effect to
dominate the volume effect.

To see this, think of a two-good model of the form introduced in section 3.4
above. That is, assume that the capital good solely consists of land and is in fixed
supply: K; = Kj. For the sake of simplicity, assume that no land improvement is
possible. The market value of land if given by W = ¢ - Ky , where ¢ is the price
of land relative to the consumption good. The production function Y = F(K, L)
transforms capital input (land) K and labor input L into output Y. Assume that
F(K, L) is a CES function with elasticity o, and that there is zero productivity and
population growth.

Consider two countries 0 and 1 with similar technology and preferences. Assume
that country 1 (America) has more land relative to labor than country 0 (Old
Europe): K;/L; > Ky/Lo. Then one can easily see that country 1 will end up
with lower land value (relative to income) than country 0 (i.e., 81 < [y, with
O =W1/Y1i=q-Ki/Yrand By = Wy/Yy = qo- Ko/Yo) if and only if the elasticity
of substitution o is less than one. This result directly follows from the fact that the
capital share « is smaller in country 1 than in country 0 if and only if the elasticity
of substitution is less than one: oy = F - K1/Y] < ap = Fi - Ko/Y) if and only
if o < 1. The capital share is lower in the land-abundant country. Under standard

assumptions on preferences and equilibrium rates of return, this also implies that

61For the long run evolution of wealth composition in Germany and Canada, see Appendix
figures A46 and A47. The German pattern is close to that of the U.K. and France (except that
the net foreign asset position of Germany around 1900-1910 is less strongly positive than in the
two colonial powers). The Canadian pattern is close to that of the U.S. (except that net foreign
asset position is strongly negative throughout the 19" century and much of the 20** century).
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land value is lower in the land-abundant country: 3; < 3.2

Intuitively, an elasticity of substitution ¢ < 1 means that there is not much that
one can do with capital when there is too much of it. The marginal product of
land falls to very low levels when a few million individuals own an entire continent.
The price effect dominates the volume effect. It is exactly what one should expect
to happen in a relatively low-tech economy where there is a limited set of things
that one can do with capital. At the opposite extreme, in a high-tech economy
where there are lots of alternative uses and forms for capital (a robot economy),
it is natural to expect higher elasticities of substitution, either closer to 1 (Cobb-
Douglas) or even larger than one (as we shall see below).

To summarize: part of the initial difference in 3 between Europe and America
in the 18"-19"" centuries seems to be due to a relative price effect (due to land
abundance) rather than to a pure saving effect (via the § = s/g formula). Both
logic actually tend to reinforce each other: the lower land prices and higher wage
rates attract labor to the New World, implying very large population growth rates
and relatively low steady-state 3 = s/g ratios.%

The lower land values prevailing in America during the 1770-1860 period were
to some extent compensated by the slavery system. Land was so abundant that
it was almost worthless, implying that it was difficult to be really rich by owning
land. However, the landed elite could be rich and control a large share of national
income by owning the labor force. In the extreme case where a tiny elite owns

the entire labor force, the total value of the slave stock can in principle be very

52With a dynastic utility model, the rate of return is set by the rate of time preference (r = d),
so that 31 = a1/r < B2 = as/r. With a bequest-in-the-utility-function model V (¢, b) = c¢!=%b°,
then the wealth-income ratio is set by 8 = s/(1 — s) (see section 3.4 above), so that the difference
in capital share entirely translates into a difference in rates of return: m = a1/8 < r9 = aa/f.
However to the extent that the interest elasticity of saving s = s(r) is positive, this also implies
B1 < B2. A similar intuition applies to the case with V(c,b) = c!7*Ab* (assuming positive
population or productivity growth so as to obtain a well-defined steady-state 8 = s/g).

63There is a large historical literature on the factor flows that characterized the 19" Atlantic
economy. In order to explain why both labor and capital flew to the New World, one needs to
introduce a three-factor production function (see, e.g., Taylor and Williamson, 1994, and O’Rourke
and Williamson, 2005). One could also argue that transatlantic differences in land value (rural,
urban and suburban) still matter today. However they go together with different tastes over
housing in city centers versus suburban areas, so that it is difficult to disentangle the various
effects. The fact that the bulk of 1870-2010 wealth accumulation is well explained by volume
effects — both in Europe and in the U.S. — suggests that today’s differences in pure land values
are less central than they used to be.
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large, say as large as 20 years of national income (assuming the labor share is 100%
of output and the rate of return is equal to 5%). In the case of antebellum U.S.,
the situation was less extreme, but the value of the slave stock was still highly
significant. By putting together the best available estimates of slave prices and the
number of slaves, we have come to the conclusion that the market value of slaves
was between 1 and 2 years of national income for the entire U.S., and up to 3 years
of income in Southern states. When we add up the value of slaves and the value of
land, we obtain wealth-income ratios in the U.S. South which are relatively close
to those of the Old World. Slaves approximately compensate the lower land values
(Figures 11 and 12).

Needless to say, this peculiar form of wealth has little to do with “national”
wealth and is better analyzed in terms of appropriation and power relationship than
in terms of saving and accumulation. We view these “augmented” national balance
sheets as a way to illustrate the ambiguous relationship of the New world with
wealth and inequality. To some extent, America is the land of equal opportunity,
i.e. the place where wealth accumulated in the past does not matter too much. But
at the same time, America is also the place where a new form of wealth and class
structure — arguably more extreme and violent than the class structure prevailing

in Europe — flourished, whereby part of the population owned another part.5

7 Capital-output ratios vs. capital shares

So far we have mostly focused on the evolution of wealth-income and capital-output
ratios. We now compare the long-run evolution of capital-output ratios and capital
shares in order to briefly discuss the changing nature of technology and the pros
and cons of the Cobb-Douglas approximation in the very long run.

The first basic fact is that capital shares did rise in rich countries during the
1970-2010 period, from about 15%-25% in the 1970s to 25%-35% in the 2000s-
2010s, with large variations over time and across countries (Figure 13). However

they did not rise as much as national wealth-national income and domestic capital-

64During the 1770-1860 period, slaves made as much as 15%-20% of total U.S. population (up
to 40% in Southern states). See Appendix Table US.3b.
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output ratios, so that the average of return to wealth — which can be computed

6 Of course, this decline is what

as 1, = ay/; — declined somewhat (Figure 14).
one would expect in any model: when there is more capital, the rate of return to
capital must go down. The interesting question is whether it falls more or less than
the quantity of capital. According to our data it has fallen less, implying a rising
capital share.

There are several ways to think about this piece of evidence. One can think
of a model with imperfect competition and an increase in the bargaining power of
capital (e.g., due to globalization and increasing capital mobility). One can also
think of a production function with three factors — capital, high skill labor and
low skill labor — where capital is more strongly complementary with skilled than
with unskilled labor. With a rise in skills, and possibly with skill-biased technical
change, it can easily generate a rising capital share.

Yet another — and more parsimonious — way to obtain the same result is a stan-
dard two-factor, CES production function F(K, L) with an elasticity of substitution
o > 1.5 Importantly, the elasticity does not need to be hugely superior to one in
order to account for the observed trends. With an elasticity ¢ around 1.2-1.6, a
doubling of capital-output ratio 3 can lead to a large rise in the capital share «.
With large changes in /3, one can obtain substantial movements in the capital share
with a production function that is only moderately more flexible than the standard
Cobb-Douglas function. For instance, with ¢ = 1.5, the capital share rises from
a = 28% to a = 36% if the wealth-income ratio jumps from 5 = 2.5 to § = 5,
which is roughly what has happened in rich countries since the 1970s. The capital
share would reach o = 42% in case further capital accumulation takes place and
the wealth-income ratio attains # = 8. In case the production function becomes

even more flexible over time (say, o = 1.8), the capital share would then be as large

as o = 53%.57

65The results are robust to the various ways of taking into account government capital and
interest payment in these computations, which are discussed in Appendix A.7.5.

66Needless to say, one can also combine these various models. Karabarbounis and Neiman
(2012) for instance use a model with both imperfect competition and an elasticity of substitution
that is larger than one.

67In a perfectly competitive model with ¥ = F(K,L) = (a- K% + (1 —a) - L% )77, the
rate of return is given by r = Fx = a - 37/ (with 8 = K/Y), and the capital share is given by
a=r-B=a-B% . With a = 0.21 and 0 = 1.5, a goes from 28% to 36% and 42% as 3 rises
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We do not claim that this scenario will necessarily happen. Our point is simply
that it cannot be excluded. Constant capital-output ratios and capital shares are
more of a belief than a well-grounded fact. Capital-output ratios have no strong
reason to stay constant: s and g vary for all sorts of reasons over time and across
countries, so it is natural to expect § = s/g to vary widely. Relatively small
departures from standard Cobb-Douglas assumptions then imply that the capital
share a = r - # can also vary substantially.

In our view, it is natural to imagine that o was possibly much less than 1 in the
18t-19" centuries and became significantly larger than 1 in the 2021 centuries.
One expects a higher elasticity of substitution in more diversified economies where
capital can take many forms.

If we now look at the very long run evolution of factor shares, there seems to be
evidence — both in the U.K. and France — that the capital share was somewhat larger
in the 18"-19"" centuries (say, around 40%) than it is in the late 20" and early 21%¢
century (say, around 30%). One possible interpretation is that the capital-output
ratio (3 is still somewhat lower today than what it used to be in the distant past,
and that the capital share o will slowly return to about 40% as 3 keeps increasing
in the coming decades — consistent with an elasticity of substitution larger than
1. However, it could also be that the labor exponent in the production function
has declined structurally since the 18t*-19*" centuries, because of the rise of human
capital. Over time, human inputs may have become relatively more important than
non-human capital inputs in the production process. With the data we have at our
disposal, we are not able to say. The long-run U.K. and French data, however,
suggest that if such a “rise of human capital” happened, it was probably relatively
modest.

The fact that the capital share a was historically low in the mid-20"" century
(when [ was also low) can also be viewed as evidence for o > 1. Indeed, o and
move in the same direction if ¢ > 1, and in opposite directions if o < 1.

We stress that our discussion of capital shares and production functions should
be viewed as merely exploratory and illustrative. In many ways, it is more difficult

to measure capital shares o than wealth-income ratios 3. The measurement of «

from 2.5 to 5 and 8. With ¢ = 1.8, « rises to 53% if 3 = 8.
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— and therefore of the average rate of return r = «/f — is complicated by self-
employment and tax optimization behavior of business owners (a growing concern
in a number of countries), by the measurement of housing product (which is not
fully homogenous internationally), and also by the problem of “informal” financial
intermediation. National accounts deduct from the return to capital the costs of
formal intermediation services (provided by banks and real estate agents), but do
not deduct the time spent by capital owners to manage their portfolios, to spot
the right investment opportunities, and so on. Such costs are difficult to measure,
and might well vary over time. In particular, they might be larger in fast growing
economies rather than in the stagnant, rural economies of the 18" century. For this
reason, we may tend to over-estimate average rates of return to capital when we
compute them using national accounts capital income flow series (via the r = o/
formula), especially in high-growth economies. In this paper, we have tried to show
that an alternative way to address the issue of the relative importance of capital and
labor in the economy is to study the evolution of 3 rather than the evolution of «
— which so far has been the focus of most of the attention. Ideally, both evolutions

need to be analyzed together.

8 Directions for future research

Our analysis could be extended in various ways. First, it would be interesting
to extend our study of wealth-income ratios at the world level. Throughout the
1870-2010 period, the top eight developed economies analyzed in this paper rep-
resent between one half and three quarters of world output. By making plausible
assumptions about the evolution of other countries’ wealth-income ratios, we have
estimated the evolution of the world wealth-income ratio between 1870 and 2010.
Unsurprisingly, we find a spectacular U-shaped pattern (Figure 16). Prior to World
War 1, the world wealth-income ratio was high and rising. Europe made about half
of world output around 1900-1910 and had a high wealth-income ratio; § was rising
in the U.S. and other parts of the world. The world ratio then fell abruptly during
the 1910-1950 period. According to our estimates, it has been recovering since then

and is currently approaching its 1910 nadir. The exact levels are approximate, but
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the general shape appears to be robust.®®

We also report on Figure 16 one possible evolution of the wealth-income ratio in
2010-2100. This projection is based upon specific and uncertain assumptions about
the future. We take the projected population growth rates from the U.N. central
scenario (with near zero or negative population growth pretty much everywhere
after 2050, except in Africa). We assume rapid convergence of emerging countries
(at current pace) and stabilization of per capita growth rates at relatively low levels
in frontier economies (1.4%). Last, we assume that saving rates will stabilize around
10-12% of national income. If this happens, then the world wealth-income ratio (3
will keep rising to about 600-700% by 2070-2100, i.e. approximately the same level
as Europe in the 18th-19th centuries. Needless to say, this is only one possible
scenario. Much will depend on the evolution of fertility behavior, life expectancy,
innovation, the shape of the production function (¢ > 1 or < 1), and the various
psychological and economic motives for saving.%® Our bottom line is simply that
with low growth there are strong and powerful economic forces pushing toward high
wealth-income ratios in the global economy of the 21%¢ century, just like in the low
growth societies of the past.

Next, it would be interesting to include individual-level wealth inequality in the
analysis. In this paper, we have emphasized the importance of aggregate wealth-
income ratios and net foreign wealth positions, i.e. inequality of wealth between
countries. However there is evidence — for example from Forbes’ global billionaires
list — that the evolution of wealth inequality between individuals is also quite spec-
tacular (possibly even more). Over the past 20-30 years, the very top of the world
wealth distribution seems to have been rising at a rate that is substantially above
that of average wealth — which is itself substantially above the growth rate of per

capita income and output, given the rise in global 5. One explanation could be that

68See Appendix Table A8 for the detailed computations and assumptions behind Figure 16.
Note that the national wealth-national income ratio is less strongly U-shaped than the private
wealth-national income ratio, due to the high level of global public assets in the 1950s-1970s.

69Private saving rates around s =10-12% are in line with what we observe in rich countries —
particularly Europe and Japan — in recent decades, so it makes sense to use such values in our
benchmark scenario. However if we include government dissaving then national saving rates in
rich countries are substantially lower than 10-12% and are on a declining trend, see Appendix
Figures A96 to A103. It is also possible that saving rates will eventually react more strongly than
expected to a decline in rates of return.
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growth slowdown can contribute to both a rise of the aggregate wealth-income ratio
and to an increase of wealth inequality. Indeed, in any dynamic wealth accumula-
tion model with heterogeneity and random multiplicative shocks, the steady-state
variance and inverted Pareto coefficient is an increasing function of the r — ¢ dif-
ferential between the net-of-tax rate of return and the growth rate of the economy
(see, e.g., Atkinson, Piketty and Saez, 2011).

Last, we plan to extend the analysis presented here to investigate the evolution
of the share of inherited wealth in aggregate wealth. The return of high wealth-
income ratios does not necessarily imply the return of inherited wealth. In case
wealth is distributed in a relatively egalitarian manner and mostly derives from
lifecycle accumulation, then one can have high and rising # with no corresponding
rise in inheritance. To see this, observe that the annual flow of inheritance, expressed
as a proportion of national income, which we note b,,, can be decomposed as the
product of three terms: by, = p; - my - B, (where 3, is the aggregate-wealth income
ratio, m; is the annual mortality rate, and pu, is the ratio between average wealth
at death and the average wealth of the living). With pure lifecycle wealth, pu; = 0,
so that b, = 0, irrespective of how large 3, might be.

In the case of France, the long-run U-shaped pattern for the inheritance flow b,
actually turns out to be even more spectacular than the U-shaped pattern observed
for f3;, due to the fact that pu; has also followed a marked U-curve. The relative
wealth of the elderly was historically low in the postwar period, so that there was
not much to inherit in the 1950s-1960s (Piketty, 2011). However this certainly does
not imply that the same evolution applies everywhere. As we have seen, there are
large variations in the quantity of wealth that different countries accumulate, so it
is natural to expect large differences in the importance of inherited wealth.

The historical series available so far regarding the inheritance flow are too scarce
to reach firm conclusions on this important issue. Existing estimates suggest that
the French U-shaped pattern also applies to Germany (Schinke, 2012), and to a
lesser extent to the U.K. (Atkinson, 2012) and the U.S. (see Piketty and Zucman,
2013, for a survey). Cross-country variations could be due to differences in pension

systems and the share of private wealth that is annuitized and therefore non trans-
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missible. From a theoretical perspective, however, it is unclear why there should be
much crowding out between lifecycle wealth and transmissible wealth in an open
economy: any extra pension wealth should be invested abroad. It could be that
there are differences in tastes for wealth transmission across countries. Wealthy
individuals in the U.K. and in the U.S. may have less taste for bequest than their
French and German counterparts.”® But there are also important data problems
that could partly explain why the rise of the inheritance flow appears to be more
limited in some countries than in others. Wealth surveys tend to vastly underesti-
mate inheritance receipts, not to mention inter vivos gifts, which play a large role
in the recent French and German evolution (and which can be properly measured
only by using administrative data). All of this raises important challenges for future

research.

0ne can interpret the lower 3 = s/g observed in the U.S. in terms of lower bequest taste:
with higher population growth and the same bequest taste (per children) as in Europe, the U.S.
should save more. However a significant part of U.S. population growth historically comes from
migration, so this interpretation is certainly not fully accurate.
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Authors' computations using country national accounts. Private wealth = non-financial assets + financial assets - financial liabilities
(household & non-profit sectors)



Figure 2: Private wealth / national income ratios in Europe
1870-2010
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Authors' computations using country national accounts. Private wealth = non-financial assets + financial assets - financial liabilities
(household & non-profit sectors). Data are decennial averages (1910-1913 averages for 1910)
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Figure 3: The changing nature of national wealth: UK
1700-2010
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Figure 4: Private wealth / national income ratios 1870-2010:
Europe vs. USA
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Authors' computations using country national accounts. Private wealth = non-financial assets + financial assets - financial liabilities
(household & non-profit sectors). Data are decennial averages (1910-1913 averages for Europe)
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Figure 5: Private vs. governement wealth 1970-2010
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Figure 6: National vs. foreign wealth, 1970-2010
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the world (all sectors)
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Figure 7a: Observed vs. predicted national wealth / national
income ratios (2010)
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Observed national wealth / income ratio 2010

Figure 7b: Observed vs. predicted national wealth / national
income ratios (2010)
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Figure 8: National and foreign wealth 1870-2010: Europe vs.
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Figure 9: The changing nature of national wealth: France
1700-2010
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Figure 10: The changing nature of national wealth: US
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Figure 11: The changing nature of wealth: US 1770-2010 (incl.
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Figure 13: Capital shares in factor-price national income
1975-2010
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Figure 14: Average return on private wealth 1975-2010
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Figure 15: Factor shares in factor-price national income 1820-2010:
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Figure 16: World private wealth / national income ratio
1870-2100
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Authors' computations and simulations using country national accounts and UN growth projections. Private wealth = non-financial
assets + financial assets - financial liabilities (household & non-profit sectors)



Table 1: A new macro database on income and wealth

Total period .
. . Decennial
covered in Annual series .
estimates
database
U.S. 1770-2010 1869-2010 1770-2010
Japan 1960-2010 1960-2010
Germany 1870-2010 1870-2010
France 1700-2010 1896-2010 1700-2010
U.K. 1700-2010 1855-2010 1700-2010
ltaly 1965-2010 1965-2010
Canada 1970-2010 1970-2010
Australia 1970-2010 1970-2010

Income and wealth database constructed by the authors using country national
accounts (official series and balance sheets and non-official historical estimates). See
country appendices for sources, methods and detailed series.




Table 2: Growth rate vs private saving rate in rich countries, 1970-2010

Net private

Real growth rate Population growth Real growth rate of saving rate
of national cate per capita national (personal +
income income corporate)
(% national income)

U.S. 2.8% 1.0% 1.8% 71.7%
Japan 2.5% 0.5% 2.0% 14.6%
Germany 2.0% 0.2% 1.8% 12.2%
France 2.2% 0.5% 1.7% 1.1%
U.K. 2.2% 0.3% 1.9% 7.3%
ltaly 1.9% 0.3% 1.6% 15.0%
Canada 2.8% 1.1% 1.7% 12.1%
Australia 3.2% 1.4% 1.7% 9.9%

Authors' computations using country national accounts. All real growth rates use chain-weighted GDP deflators. For
alternative deflators, see Appendix Table A3 and Country Tables US.3, JP.3, etc.




Table 3: Accumulation of private wealth in rich countries, 1970-2010

Private wealth-national
income ratios

Additive decomposition of 2010
private wealth-national income ratio

Multiplicative decomposition of 1970
2010 wealth growth rate

Real Savings-  Capital-gains-
Initial Cumulated Capital [growthrate induced induced
B (1970) B (2010) wealth new gains or | of private wealth growth  wealth
effect savings losses wealth rate growth rate
O Jus = S/B q
113% 236% 60% 2.9% 0.4%
o 0 o)
uU.S. 342% 410% 80% 20% 3.3% 88% 12%
110% 456% 35% 3.4% 0.9%
o 0, [0)
Japan 299% 601% 93% 70 4.3% 78% 22%
104% 356% -48% 4.3% -0.8%
o 0 o)
Germany 225% 412% 116% 16% 3.5% 121% 21%
130% 346% 99% 3.4% 0.4%
[0) (V] [0)
France 310% 575% 78% 22% 3.8% 90% 10%
128% 193% 201% 1.9% 1.6%
(o) 0, (o)
U.K. 306% 522% 49% 51% 3.6% 559% 45%
114% 480% 83% 4.2% 0.4%
Italy 239% 676% 4.6%
85% 15% 92% 8%
Canada 247% 416% 80% 308% 28% 4.2% 4.3% 0-1%
92% 8% 103% -3%
: 94% 275% 149% 3.4% 0.9%
o 0 o
Australia 330% 518% 65% 35% 4.4% 790% 21%

In the U.S., private wealth amounts to 410% of national income in 2010. 80% of the 2010 level of wealth can be accounted for by cumulated
saving flows, and 20% by real capital gains. The real growth rate of national wealth has been 3.3% per year between 1970 and 2010. This can be
decomposed into a 2.9% savings-induced growth rate (88% of the total growth rate of wealth) and a 0.4% residual term (capital gains and/or
measurement errors, 12% of the total growth rate of wealth).

Authors' computations using country national accounts. Other volume changes were included in saving. For full decomposition, see Appendix
Country Tables US.4a, JP.4a, etc.




Table 4: Saving rates 1970-2010: national vs. private

incl. corporate

Bl Net national Net private incl. personal savings Net government
rat?; Z)i?ig-nza?m saving (private + | savings (personal - Pe ; 'gd gove
If;qcome) government) + corporate) savings (re aine saving
earnings)

4.6% 3.1%

U.S. 5.2% 7.7% 60% 40% -2.4%
6.8% 7.8%

Japan 14.6% 14.6% 47% 53% 0.0%
9.4% 2.9%

Germany 10.2% 12.2% 6% 4% -2.1%
9.0% 2.1%

France 9.2% 11.1% 81% 199% -1.9%
2.8% 4.6%

U.K. 5.3% 7.3% 28% 62% -2.0%
14.6% 0.4%

ltaly 8.5% 15.0% 97% 39 -6.5%
7.2% 4.9%

Canada 10.1% 12.1% 60% 40% -2.0%
. 5.9% 3.9%

Australia 8.9% 9.9% 60% 40% -0.9%

Authors' computations using country national accounts. 1970-2010 averages are obtained by weighthing yearly saving rates by real

national income.




Table 5: Accumulation of national wealth in rich countries, 1970-2010

Decomposition of 1970-2010 wealth growth rate

Natiopal wealth-lnational Real growth Savings- Capital-gains-

income ratios rate of national induced wealth induced wealth

wealth growth rate growth rate
B (1970) B (2010) O Jus = S/B q

U.s. 404% 431% 3.0% 21% 08%
Japan 359% 616% 3.9% 310 08%
Germany 313% 416% 2.7% 3;114%’ '(_)1':‘;/°
France 351% 605% 3.6% 210 097
UK. 314% 523% 3.5% 1ov 200
italy 259% 609% 4.1% 207 1.5
Canada 284% 412% 3.8% 34% 0.4%
Australia 391% 584% 4.2% 257 1.5%

Authors' computations using country national accounts. Other volume changes were included in savings-induced wealth
growth rate. For full decomposition, see Appendix Country Tables US.4d, JP.4d, etc.




Table 6a: Accumulation of national wealth in rich countries, 1970-2010: domestic
capital vs foreign wealth

1970 national wealth /
national income ratio

2010 national wealth /
national income ratio

1970-2010 rise in
national wealth /
national income ratio

incl. Domestic  incl. Foreign | incl. Domestic  incl. Foreign | incl. Domestic incl. Foreign
capital wealth capital wealth capital wealth
404% 431% 27%
U.S.
399% 4% 456% -25% 57% -30%
359% 616% 256%
Japan
356% 3% 548% 67% 192% 64%
313% 416% 102%
Germany
305% 8% 377% 39% 71% 31%
351% 605% 254%
France
340% 11% 6718% -13% 278% -24%
UK 365% 527% 163%
o 359% 6% 548% -20% 189% -26%
Ital 259% 609% 350%
y 247% 12% 640% -31% 392% -42%
284% 412% 128%
Canada
325% -41% 422% -10% 97% 31%
: 391% 584% 194%
Australia
410% -20% 655% -70% 244% -50%




Table 6b: National wealth accumulation in rich countries:
domestic vs. foreign capital gains

1970-2010 capital Decomposition of 1970-2010 capital
) ains
gains on national X
0
V:}Z%'g:\;ﬁ;g;g;f Domestic wealth | Foreign wealth
U.S. 105% 72% 33%
Japan 27% 45% -18%
Germany -25% -3% -22%
France 164% 179% -15%
U.K. 235% 217% 18%
ltaly 213% 240% -27%
Canada 63% 55% 7%
Australia 220% 178% 41%

Authors' computations using country national accounts. Other volume changes were put in
saving flows and thus excluded from capital gains.




Table 7: Domestic capital accumulation in rich countries, 1970-2010: housing vs
other domestic capital

1970 domestic capital /
national income ratio

2010 domestic capital /
national income ratio

1970-2010 rise in
domestic capital /
national income ratio

incl. Other incl. Other incl. Other
incl. Housing domestic incl. Housing domestic incl. Housing domestic
capital capital capital
U.S 399% 456% 57%
T 142% 257% 182% 274% 41% 17%
Japan 356% 548% 192%
P 131% 225% 220% 328% 89% 103%
305% 377% 71%
Germany
129% 177% 241% 136% 112% -41%
340% 618% 278%
France
104% 236% 371% 247% 267% 11%
UK 359% 548% 189%
T 98% 261% 300% 248% 202% -13%
Ital 247% 640% 392%
y 107% 141% 386% 254% 279% 113%
325% 422% 97%
Canada
108% 217% 208% 213% 101% -4%
: 410% 655% 244%
Australia
172% 239% 364% 291% 193% 52%




Table 8: Accumulation of national wealth in rich countries, 1870-2010

Market-val r | Real growth | Decomposition of 1870-2010 wealth growth rate
al;tr? -V?' - Ta o rate of Savings- Capital-gains-
wealth-national income atioral | Real growth |
ratios _ rate of wealth induced wealth induced wealth
Income growth rate growth rate
B (1870) B (2010) g Ow Qs = S/B q
(0] 0
us. 413% 431% 3.4% 3.4% 27-66;’ 08 /A’
2.6% -0.6%
Germany 745% 416% 2.3% 2.0% 128% 28%
(0] 0
France 689% 605% 2.1% 2.0% .87 02%
(0] 0
UK. 656% 523% 1.9% 1.8% 1-5% 0.2%

The real growth rate of national wealth has been 3.4% per year in the U.S. between 1870 and 2010. This can be decomposed into a 2.6%
savings-induced growth rate and a 0.8% residual term (capital gains and/or measurement errors).

Authors' computations using country national accounts. War destructions & other volume changes were included in savings-induced
wealth growth rate. For full decomposition, see Appendix Country Tables US.4c, DE .4c, etc.




Table 9: Accumulation of national wealth: US, UK, Germany, France, 1870-2010

Market-value national

Real growth  Savings-induced Capital-gains-

wealth-national income rate of wealth growth induced
ratios national rate (incl. war wealth
wealth destructions) growth rate
B Bun Gu Gus = S/P q
Panel A: United States

0, 0 0

1870-2010 413% 431% 3.4% 2.6% 0.8%
76% 24%

1870-1910 |  413% 469% 4.3% 2.9% 1.4%
68% 32%

1910-2010 469% 431% 3.1% 2.5% 0.6%
80% 20%
(o) 0 0

1910-1950 469% 380% 2.7% 2.2% 0.5%
82% 18%
(o) 0 0

1950-1980 |  380% 434% 4.0% 3.7% 0.2%
94% 6%

1980-2010 |  434% 431% 2.1% 1.6% 1.1%
58% 42%

Panel B: United Kingdom

[0) 0 )

1870-2010 656% 527% 1.8% 1.5% 0.3%
83% 17%

1870-1910 |  656% 694% 2:1% 1.7% 0.4%
79% 21%

19102010 | 719% 527% 1.6% 1.4% 0.2%
86% 14%
- Y [) _ 0

1910-1950 | 719% 241% 1.3% 0.6% 1.9%
-43% 143%
(o) 0 0

1950-1980 | 241% 416% 4.0% 3.0% 0.9%
76% 24%

1980-2010 416% 527% 3.4% 1.0% 2.4%
28% 72%

Panel C: Germany

1870-2010 745% 416% 2.0% 2.6% -0.6%
128% -28%

1870-1910 | 745% 637% 2.1% 2.3% -0.1%
107% 7%

1910-2010 637% 416% 2.0% 2.8% -0.8%

137%

-37%




- 0, (o) . 0

1910-1950 | 637% 223% 1.4% 0.0% 1.5%

-3% 103%
(o) 0 - )

1950-1980 | 223% 330% 6.3% 6.8% 0.5%
108% -8%

1980-2010 330% 416% 2.5% 2.5% 0.0%
101% -1%

Panel D: France

1870-2010 | 689% 605% 2.0% 1.8% 0.2%
91% 9%

1870-1910 689% 747% 1.3% 1.4% 0.0%
103% -3%

1910-2010 | 747% 605% 2.2% 2.0% 0.3%
89% 11%
- 0, - 0, _ 0

1910-1950 |  747% 261% 1.2% 0.1% 1.1%
8% 92%
0, (o)

1950-1980 | 261% 383% 5.9% 4.7% 1.2%
80% 20%

1980-2010 383% 605% 3.4% 2.2% 1.2%
65% 35%

The real growth rate of national wealth has been 3.1% per year in the U.S. between 1910 and 2010. This can be
decomposed into a 2.5% savings-induced growth rate and a 0.6% residual term (capital gains and/or
measurement errors).

Authors' computations using country national accounts. War destructions & other volume changes were included in
savings-induced wealth growth rate. For full decomposition, see Appendix Country Tables US.4c, DE.4c, etc.




Table 10: Accumulation of national wealth in rich countries, 1910-1950

Decomposition of 1950 national wealth-national income
National wealth- ratio
national income ratios
Initial wealth Cumulated Curcvlgfted Capital gains
5(1910) B (1950) effect newsavings . tions O losses
o (o) o o
Us. 469% 380% 132% 193% 0% 55%
0 0 - 0 - 0
Germany | 6a7%  223% | 0% 10k -i20n 6%
0 0 _ 0 _ 0
Fance | 747 261 | G20% Ak dsz% 172
409% 75% -19% -256%
o (o)
U.K. 719% 208% 46% 4% 50%

Germany's national wealth-income ratio fell from 637% to 223% between 1910 and 1950.
insufficient saving, 29% to war destructions, and 40% to real capital losses.

31% of the fall can be attributed to
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The goal of this Appendix is to allow the reader to reproduce all the results of
the paper starting from readily available public statistics. I describe line by line
each of the steps that leads from the published data to the results. The Appendix
is supplemented by an Excel file containing all relevant formulas and by a set of
Stata files.!

The main paper summarizes the key steps. This Appendix gives additional
details, provides consistency and robustness checks, compares the choices made
in this research with those made in other studies, lists all relevant references, and
produces additional results excluded from the main paper for the sake of conciseness.
The Appendix is structured as follows:

e Section A studies the assets side: starting from the updated and extended
version of the External Wealth of Nations database constructed by Lane and
Milesi-Ferretti (2007), I explain how I construct estimates of the total amount
of securities assets identifiable worldwide.

e Section B does the same for the liabilities side.

e Section C investigates the discrepancy between total identifiable assets and
liabilities. In particular, it describes the construction of the 238x238 bilat-
eral assets matrices that reveal the source of the assets-liabilities gap, using
bilateral data provided in the IMF Coordinated Portfolio Investment Survey.

e Section D studies the anomalies at the flow level, that is, in the world balance
of payments and in individual countries’ balances of payments.

e Section E gives more details on the offshore fortunes in Switzerland.

e Section F lists the complete references used to compute the officially reported
net foreign asset positions of rich countries (Figure 1 of the paper), and
presents various robustness checks for the claim that the eurozone and the
rich world are net creditors, ant not net debtors as in the official statistics.

A Global Aggregate Securities Assets (Tables A1
and A4-A9)

A Key data sources

The key data source for this research is the updated and extended version of the
External Wealth of Nations database (EWNII) constructed by Lane and Milesi-
Ferretti (2007), which contains data for 178 economies. I have used the dataset
released in August 2009 on Philip Lane’s website.?

Some financial centers are not covered in the August 2009 version of the database,
most notably the Cayman Islands, Bermuda, Jersey, Guernsey, and the Isle of Man.
But these countries provide data on their aggregate portfolio holdings in the IMF
Coordinated Portfolio Investment Survey (CPIS).

! Available online at: http://www.parisschoolofeconomics.eu/en/zucman-gabriel/.
2http://www.philiplane.org/EWN.html.
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With a few minor exceptions (detailed below), for the countries i in both
datasets, the aggregate portfolios assets data A; in the EWNII and the CPIS are
rigorously identical. So starting with the total assets ) . A; in the CPIS or in the
EWNII does not make any practical difference. Because the CPIS includes a num-
ber of financial centers that are presently excluded from the EWNII, I start with
the CPIS world totals. I have worked with the August 2010 release of the CPIS,?
which included final data for 2001-2008. I have not used the preliminary 2009 data.

Col. 1 of Table A1l simply reproduces the line “Total value of investment” of
Tables 12, 12.1 and 12.2 of the CPIS. In 2008, 74 countries and jurisdictions were
participating.

Col. 2 reproduces the line “SEFER4SSIO”. It gives the value of the securities
held by the reserve managers (central banks) and international organizations that
participate in the survey. The list of participants is confidential. By subtracting
col. 2 to col. 1, we obtain the value of the privately held portfolios reported in the
CPIS.

I list below the few cases in which CPIS and EWNII data differ, and I explain
why I choose to keep the CPIS data.

A.1 The case of Germany

Before 2006, the portfolio asset figures published in the German international invest-
ment position were established on the basis of modified cumulated flows, except for
the banking sector.* By contrast, the CPIS data were constructed just like in other
countries: using stock position surveys of end-investors and custodians.® There was
consequently a discrepancy between the portfolio figures reported in the ITP (hence
in the EWNII) and in the CPIS: between 2001 and 2005, portfolio assets in the TP
were 10-20% larger than in the CPIS (corresponding to a gap of USD 161-265bn).
The German Central Bank interpreted the gap as roughly capturing the securities
held by German households with nonresident custodians or “on their own account”
(i.e., without using any custodian bank at all).®

Since 2006, both the IIP and the CPIS data have been based on a new, high qual-
ity security-by-security portfolio stock survey. Accordingly, the IIP (hence EWNII)
and CPIS data have been identical since then.

In the paper, I use the CPIS data rather than the IIP series, and I do not correct
the CPIS figures. I do so for three reasons. First, the methods used by Germany to
compile its CPIS data have always been consistent with those used by all other large
countries (i.e., stock position surveys covering the household sector through a survey
of domestic custodians). Second, if the gap between modified cumulated flows
(reported in the IIP before 2006) and the stock surveys really captured portfolios
held offshore by the household sector, as the German Central Bank suggests, then
I want to include this gap in my estimate of unrecorded offshore assets €2, which
implies to use the CPIS data when reckoning all identifiable securities assets. Lastly,

3Downloaded from http://www.imf.org/external /np/sta/pi/cpis.htm.

4See the country notes for Germany in the IMF Balance of Payments Statistics.

5See the metadata for Germany on the CPIS website (available from the author upon request).
At the time of this paper, the metadata posted online referred to the procedures used for the
conduct of the 2003 CPIS.

6See the German metadata for the 2003 CPIS.
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the interpretation of the gap between the stock survey and the cumulated flow
estimates is uncertain, so we should not have strong priors on how to deal with
it. Many other factors can explain a discrepancy between cumulated flows and
stock surveys data, and conversely portfolios held offshore need not generate flows
captured by domestic balances of payments.

A.2 The case of Singapore

Portfolio equity assets in the August 2009 release of the EWNII database (based
on cumulated flows) were between 1.5 and 3 times larger than in the August 2010
release of the CPIS (which corresponds to a gap of USD 50-100bn). Lane and
Milesi-Ferretti (2007) discarded the CPIS data in light of the high equity liabilities
recorded by the U.S. vis-a-vis Singapore in the Treasury International Capital (TIC)
system. In fact, the equity liabilities recorded by the U.S. vis-a-vis Singapore were
larger than the equity assets recorded by Singapore on all foreign countries.

The discrepancy between Singapore’s U.S. holdings as seen from the U.S. TIC
and as seen from the CPIS could be explained by two factors:

e The equity liabilities recorded by the U.S. TIC vis-a-vis Singapore include the
U.S. securities held by Singapore’s central bank (reserve assets) and Singa-
pore’s two sovereign wealth funds, the Government Investment Corporation
(GIC) and Temasek, while both reserve and sovereign wealth funds’ assets
used to be excluded from the portfolio of U.S. equities reported by Singapore
in the CPIS (IMF, 2007, p. 15).7

e Non-Singaporean residents may invest in U.S. equities through offshore ac-
counts in Singapore: their holdings would be captured as equity liabilities
vis-a-vis Singapore by the U.S., but would not be recorded as U.S. assets by
Singapore (the custodial center bias of Bertaut et al. (2006)).

As it was impossible to know which of the factors was more important, I chose to
keep the CPIS data rather than the EWNII figure, implicitly assuming that GIC’s
and Temasek’s assets were included in the SEFER like official reserves.®

Conversely, debt assets in the EWNII were smaller than in the CPIS. The debt
figures in the EWNII come from the ITP, which used to exclude part of Singapore’s

"In March 2008, 34% of GIC’s assets were invested in the U.S., and 44% were in public equities,
so around around 15% of GIC’s assets were in U.S. portfolio equities (GIC, 2008, p. 11) . We
know that GIC managed “well over USD 100bn” in foreign assets (GIC, 2008, p. 6), so at least
USD 15bn of the discrepancy between Singapore’s U.S. holdings as seen from the CPIS and the
TIC could be explained by GIC. Temasek’s holdings, however, were almost entirely invested in
Asia (Temasek, 2008, p. 12), and Singapore’s central bank was most likely invested in bonds
rather than in equities.

81 did so because sovereign wealth funds were included in Singapore’s international investment
position (IMF, 2007, p. 15), suggesting that they might also be included in the SEFER. However,
this turned out afterwards to be probably wrong: in 2012, Singapore extended its coverage of
portfolio asset holdings to include the assets of sovereign wealth funds. For 2007, the revised
portfolio claims (both IIP and CPIS) reach $258bn which exceeds both the amount reported in
the 2010 release of the CPIS ($176bn) and in the 2009 EWN ($250bn). So one should keep in
mind that my 2007 portfolio equity asset total is probably about $75bn too small because of the
failure to properly account for Singapore’s sovereign wealth funds. I am grateful to an anonymous
referee for pointing this issue to me.
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banking sector, namely the so-called Asian Currency Units. Asian Currency Unites
are departments of Singaporean banks, with a distinct balance sheet, which are
licensed to deal in foreign currencies, i.e. to accept deposits and to grant loans in
currencies other than the Singaporean dollar. Prior to the implementation of the
6th edition of the IMF balance of Payments and International Investment Position
Manual in 2012, they were treated as non-residents in the IIP but included as
residents for the purpose of CPIS. I chose, therefore, to retain the CPIS debt data.

A.3 The case of Mauritius

Equity assets in the EWNII database (based on cumulated flows) are much lower
than in the CPIS (EWNII figures are close to 0, vs. USD 155bn in the 2007 CPIS).
Mauritius records much more portfolio assets in the CPIS than portfolio liabilities in
its IIP. However, from what we know, the CPIS data seem reliable; if anything they
probably understate rather than overstate Mauritius’ holdings. According to the
latest metadata provided to the CPIS, the government, nonfinancial corporations,
and the household sectors are not covered by Mauritius’ asset survey.?

Other minor divergences between CPIS, EWNII and published international
investment positions portfolio asset data are due to data revisions. I systematically
use the CPIS data, which were the most recent at the time I wrote this paper.

In spite of recent efforts made to insure a comprehensive coverage, the CPIS data
have some shortcomings. After a careful examination of all the country metadata
provided on the CPIS website, I have identified two deficiencies that have a non-
negligible effect on global aggregates: the partial coverage of the Cayman Islands,
and, less importantly, the exclusion of the Netherlands’ offshore sector. 1 explain
below how I address these shortcomings.

B Correction for the Cayman Islands (Table A6)

Over the 2001-2008 period, the Cayman Islands reported only the portfolio assets of
its banks, disregarding its mutual fund industry, among others. Given the huge size
of the Cayman fund industry (more than 9,000 mutual funds registered in 2008), it is
crucial to upgrade the data reported by the Cayman Islands. In order to estimate
the value of the foreign securities owned by all sectors of the Cayman Islands, I
have developed two methods that yield convergent results. Detailed results for each
method and consistency checks are reported in the first three panels of Table A6.
My preferred estimate for the Cayman Islands’ total portfolio assets is reported in
col. 3 of Table Al.

B.1 Estimates based on a gravity model of asset holdings

The first method consists in estimating (i) the value of all U.S. securities held by the
Cayman Islands, and (ii) the share represented by U.S. securities in the portfolio of
the Cayman Islands.

9At the time of this paper, the online metadata referred to the 2003 CPIS.
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U.S. securities held by the Cayman Islands U.S. securities held by the Cay-
man Islands are long term (maturity larger than one year) and short term (maturity
less than one year).

For long term securities, the data come from the U.S. Treasury International
Capital system (TIC) survey of long term portfolio liabilities. The survey gives
the value of the U.S. equities and long term debt securities held by foreigners, bro-
ken down by country. The U.S. TIC liability survey has been conducted yearly
since 2002; data are for the end of June (before 2002, the survey was conducted at
year-end, every 4 to 6 years). In order to obtain year-end data, I use the monthly
estimates produced by Bertaut and Tryon (2007).!° On December 31st 2007, the
U.S. recorded nearly USD 800bn of long-term portfolio liabilities vis-a-vis the Cay-
man Islands: USD 469bn in long term debt (Table A6 line 3) and USD 329bn in
equities (Table A6 line 2). I assume that the TIC data accurately reflect the hold-
ings of U.S. securities by entities incorporated in the Cayman Islands, i.e. that we
can disregard the custodial center bias (see Bertaut et al., 2006).

For short term securities, I use the TIC survey of U.S. cross-border banking
liabilities. The survey includes a monthly estimate of short term U.S. Treasury
obligations liabilities and of other short term negotiable U.S. securities held by
foreigners, broken down by country. I assume, again, that we can disregard the
custodial center bias. Therefore, the figures for the Cayman Islands’ U.S. short term
assets (Table A6 line 4) directly come from the TIC banking liabilities dataset.!!

The share of U.S. assets in the Cayman Islands’ external portfolio To
compute the share represented by U.S. securities in the Cayman Islands’ portfolio, 1
estimate the following gravity-like model of bilateral cross-border portfolio holdings:

log(1 4 Aiji) = ¢ + 0+ BZij0 + v Xi + €ije (A1)

where A;;; denotes the portfolio holdings of country ¢ on country j in year ¢, ¢,
denotes host-country fixed-effects, 0; year fixed-effects, Z;;; is a vector of bilateral
controls, and X;; a vector of source-level controls. This model has been used for
similar imputation purposes by Lane and Shambaugh (2010). As a benchmark, I
start with the exact specification reported in the appendix of Lane and Shambaugh
(2010). Z;;; includes the log of distance, the log of the GDP gap and of the GDP per
capita gap, the longitude gap (which should proxy for time zone differences), as well
as dummies indicating a common language, the existence of a colonial relationship,
and whether ¢ and j are both industrial countries. Xj;; includes i’s population,
latitude, GDP per capita, and whether it is landlocked. All data come from the

10T yse the March 2010 update of the dataset, downloaded on October 18th, 2010, from http://
www.federalreserve.gov/pubs/ifdp/2007/910/ifdp910appendix.htm. It contains data until
June 2009 for a sample of about 80 countries including the Cayman Islands. Survey data are
collected by the U.S. Treasury for about 200 countries, but the sample in Bertaut and Tryon
(2007) is constrained by the availability of transaction series, which are used to link stock positions
estimates.

"Downloaded on October 18th, 2010 from http://www.ustreas.gov/tic/. I add columns 7
and 8. Data are unavailable prior to 2003, so for 2001 and 2002 I use the 2003 figure and the
percent change of U.S. long term debt liabilities vis-a-vis the Cayman Islands. Note that col. 7 of
the TIC banking liabilities dataset includes official holdings in addition to bank holdings, but the
total is negligible.
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CEPII database,'? except GDP and population data which are from the World Bank
World Development Indicators (WDI). The benchmark regression excludes offshore
financial centers,'® and is run on equity and debt (short term plus long term)
separately. As Table A9B shows, the regression has a high explanatory power, with
R? around 0.75 depending on the asset class and on the time frame. All controls
have expected signs, except for the longitude gap which enters positively (though
weakly).

In the final regressions, I exclude the longitude gap and extend the benchmark
model to take into account OFCs (as host and source countries). I complement the
CEPII and WDI databases when controls for OFCs are unavailable.'* In equation
(1), Tadd in X;; a dummy indicating whether ¢ is an OFC. In order to capture more
precisely the specificity of OFCs investment patterns (e.g., their links with other
OFCs through master/feeder funds arrangements, their ties with the developed
countries that ultimately sponsor the financial firms operating in OFCs), I also add
in Z;;; an interacted term OFC; x ¢;. The augmented regressions still have R?
around 0.7 and all coefficients keep sensible signs and magnitudes.

From the predicted bilateral claims Afjt, we can compute the predicted share of
each country j in ¢’s portfolio at time t as:

o= A

LA STH

Some predicted shares are slightly negative, in which case I replace them by 0.1

In Table A17 and Figures A2 to A7, I investigate the fit of the model by looking
at its predictions in-sample. I consider the country allocation of the equity and
debt portfolio generated by the model for the 3 largest cross-border investors whose
assets survey is considered particularly reliable: the U.S.; Japan, and France. I then
compare the predicted shares of each country j in the U.S., Japanese, and French
portfolio with the observed shares (from the CPIS). The model generates sensible
predicted values, especially for equities. The fit is a bit less satisfactory for debt
securities, but debt securities play a much less important role in the present paper
than equities: 2/3 of the missing wealth of nations comes from equities, 1/3 from
debt.

Conversely, in Table A16, I compare the mean predicted shares @fjt of a set
of developed countries j with the mean actual shares w;;;, where the (unweighted)

w

2http://www.cepii.fr/anglaisgraph/bdd/distances.htm.

I3For all the regressions, the OFCs considered are the 42 countries with “significant offshore
activity” reported in Table 2 of IMF (2000), with the exception of Switzerland which has no
offshore fund industry, hence is better considered not as an OFC for these regressions.

14The CEPII database lacks information on Jersey, Guernsey and the Isle of man. I take the
same values as for the U.K. (note that in the database, the distance between a country and itself
is not zero). For missing GDP and population figures, I use Table 5 of Lane and Milesi-Ferretti
(2010).

5Note that a negative A4;;; is possible a priori: it means that i has a short position on securities
issued by j. However, this is here mostly an artifact of the linear model. To avoid it, one could
estimate shares directly through a logit transformation, like in Kubelec and Sa (2010). That
is, one could run regressions of the form 109(%) = ¢; + 0 + 5Z;5+ + vXit + €ij:. Such a
model generates positive predicted shares, but the downside of the logit transformation is that it
eliminates the many observations for which A;; = 0.
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means are computed over the sample of countries ¢ that participate in the CPIS. On
average, CPIS-participating countries invest 23%-30% of their equity portfolio in
the U.S. and 28%-35% of their debt portfolio in the U.S. (depending on the year).
The gravity model reproduces this U.S. share well.

Lastly, while one might fear that the gravity model is inadequate for offshore
financial centers, it turns out that the basic model used by Lane and Shambaugh
(2010) fits the investment patterns of the CPIS-participating offshore centers well,
as Table A9C shows. That is, the gravity model does a good job at explaining
the portfolio investment patterns of Bermuda, Jersey, Guernsey, Hong-Kong, Isle
of Man, Bermuda, Bahamas, etc. This provides a sensible basis for relying on the
gravity model to predict the investment patterns of the Cayman Islands and of the
handful of non-CPIS participating offshore centers such as Andorra and the British
Virgin Islands (see Section A6 below).

The model predicts that U.S. equities form 30-50% of the total equities held by
Cayman-incorportated entities (with an upward trend during the 2001-2008 period)
and U.S. debt securities 58-65% of total debt securities held by Cayman entities
(Table A6 lines 6 and 7). Combining these predicted shares with the value of the
U.S. securities held by the Cayman Islands yields an estimate for the total value of
Cayman-owned cross-border equities (Table A6 line 9) and debt securities (Table
A6 line 10). For instance, I find that the Cayman Islands had around USD1.2 tr
of foreign securities assets at year-end 2008 (Table A6 line 8). Note that only USD
50bn were reported in the CPIS. With around USD 1.2tr of portfolio assets, the
Cayman Islands was the 9th largest country by size of cross-border holdings, behind
China, but above the Netherlands, Italy, and Switzerland.

Because the correction for the Cayman Islands is important, we need to make
sure that it is consistent with all available information. I provide below a second
estimate of total Cayman holdings based on an independent dataset.

B.2 Estimates based on hedge fund holdings

Since 2006, the Cayman Islands Monetary Authority (CIMA) has published an
Investment Statistical Digest producing the results of a survey of Cayman-domiciled
mutual funds.!® This dataset provides unique, good quality, and relatively well
documented information.

More precisely, the Digests provide the gross and net assets managed by a large
sample of Cayman funds, their asset allocation, as well as other information not
directly relevant here.!” For the first round of the survey (2006), whose results are
presented in CIMA (2007), only the funds that had a December 31st financial year-
end were asked to report. Over the 8,134 funds domiciled in the Cayman Islands,
6,718 had a December 31st year-end. Among them, 466 did not report because they
had registered after June 30th 2006, which allowed them to avoid the survey. 520

16 As of November 2010, three Digests had been published (CIMA, 2007, 2008, 2009) available
online at http://www.cimoney.com.ky/about_cima/about_feedra.aspx?id=488.

17¢.g. subscriptions, redemptions, total dividends and distributions, net income, fraction of
funds listed (and the country of the exchange), nature of the funds (master/feeder, funds of funds,
stand alone), location of the investment manager, investment strategy (long/short equity, fixed
income, global macro, event driven, multi-strategy, etc.), location of the registrar and transfer
agent, etc.
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had their audit waived mainly because they had not yet started operations, were
dormant or under termination/liquidation. 680 were expected to report but did
not (they were probably dormant as well). This leaves 5,052 funds that actually
participated in the survey.!® CIMA (2008) gives two sets of figures for 2007: one
for all funds, and one for the funds with a December 31st year-end, in order to
insure continuity with the 2006 survey. CIMA (2009) provides data for 2008 on all
reporting funds irrespective of their accounting schedule.

At year-end 2006, the 5,052 reporting funds had USD 2.3tr of gross assets and
USD 1.4tr of net assets. Net means here gross assets minus loans taken by the
funds. 90% of the respondents, accounting for 83.3% of the reported gross as-
sets, disclosed their asset allocation (with the following breakdown: money market
claims, long equities, long bonds, investments in master funds, investments in other
funds, derivative assets, other assets, short equities, short bonds, other liabilities,
derivative liabilities). This dataset provides us with almost all the relevant infor-
mation needed to infer the cross-border portfolio claims of Cayman funds. From
the viewpoint of external portfolio accounting, what matters is simply their net
holdings of foreign securities, with net meaning here long position portfolio assets
minus short position portfolio assets.!?

Computing the foreign debt holdings of Cayman funds is, then, almost straight-
forward. Let’s assume that all the debt securities they own have been issued by
foreigners.?? Adding money market assets (i.e., short term debt) to long bond assets
and subtracting short bond assets gives a cross-border portfolio debt asset figure for
responding funds consistent with IMF accounting practices.?! I then apply a simple
multiplicative factor of 1/0.83 to get an estimate for all funds whose financial year
ended on December 31st.2? Lastly, I apply (for 2006 only) a second multiplicative
factor equal to 1 - (gross assets of funds with December 31st year-end) / (gross
assets of all funds expected to report) to get an estimate for all Cayman funds.??
The results are reported in line 16 of Table A6, which shows, e.g., that Cayman
funds had USD 283bn of portfolio debt assets at the end of 2006.

Things are more complicated for equities, because we cannot assume that all
the equities held by Cayman funds have been issued by foreign residents. More
precisely, the funds hold a great deal of claims on themselves through master/feeder
and funds of funds arrangements. In a master/feeder structure, a feeder collects
money from savers and invests the proceeds in a second fund, the master, which in
turns directly buys stocks, bonds, etc. If the feeder and the master are domiciled in
the same country, then the claims owned by the feeder on the master should not be

18The previous explanations come from CIMA’s FAQ: http://www.cimoney.com.ky/
WorkArea/linkit.aspx?LinkIdentifier=id&ItemID=1814.

19CPIS guidelines explicitly indicate to count short positions as negative assets: “Securities
acquired under reverse repos or securities borrowing arrangements and subsequently sold to a
third party should be reported as a negative holding—namely, a short position.” (IMF, 2002, p.
95).

20Though large in absolute terms (USD 1.1tr in 2008 according to the Bank for International
Settlement), debt securities issued in the Cayman Islands are only 1.2% of global debt securities.

21T also include the small category of “other assets” in debt assets.

22 e., I assume that the 466 recent funds + the 520 whose audit was waived + the 680 that did
not report though they were expected to had 0 asset.

23This second multiplicative factor is computed using the 2007 Digest.
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counted as cross-border equities. The same goes for funds of funds. We learn from
CIMA’s Digests that around 75% of all the funds domiciled in the Cayman Islands
are involved in master/feeder or fund of funds structures. It is a first order issue.

To take it carefully into consideration, we need to know what fraction of Cayman
fund assets are invested in master and other funds, and where those funds are
domiciled. We do have the first information. In 2006, for instance, 32% (USD
626bn) of the USD 1,930bn of allocated gross assets were invested in master funds,
and 11% (USD 207bn) in other funds. However, we do not know if those master
and other funds were located in the Cayman Islands or abroad. CIMA (2008,
p. 10) states that in a standard feeder/master arrangement, “the feeder fund is
[typically] registered in an offshore jurisdiction, such as the Cayman Islands, and
invests into the onshore master fund, which is predominately domiciled in the U.S.
The master fund is often not registered in an offshore jurisdiction, and holds the
actual investments of the two-fund structure.”?* We can also consult the list of
investment funds registered in the Cayman Islands:?® in November 2010, around
300 of the 9,000 registered funds had “master” in their name. Foreign master funds
are likely to be numerous, suggesting that we should count the bulk of Cayman
funds’ claims on master and other funds as equity assets for the Cayman Islands.

There is one caveat here: it is not clear whether claims of domestic feeders on
foreign masters should be counted as portfolio equity assets or as direct investments.
In principle, if a feeder fund owns less than 10% of its foreign master, then its
claim on the master should be counted as a portfolio equity asset; if a feeder fund
owns more than 10% of its foreign master, its claims should be counted as a direct
investment.

Accordingly, I make the agnostic assumption that 50% of all the claims of Cay-
man funds on master and other funds are portfolio equity assets for the Caymans
(and 50% are claims on Cayman master and other funds, or direct investments in
foreign masters). The 50-50% split is arbitrary; future research should improve
it. It yields an estimated USD 952bn figure for foreign equity holdings of Cayman
funds at the end of 2006 (Table A6, line 15).%

By adding the securities held by Cayman banks to those held by the funds, we
get a figure for the Caymans’ total cross-border portfolio assets as estimated from
Cayman sources. Bank holdings directly come from the CPIS (and are reproduced
in Table A6, lines 11, 12 and 13). The total bank plus fund holdings are displayed in
line 17. We can check that when fund holdings can be computed (i.e., since 2005%7),
the Cayman-data-based estimate is very close to the U.S.-data-based estimate (TIC
and gravity model). Both methods indicate foreign holdings in the range of USD

24Geveral hedge funds specialists confirm that this offshore feeder / onshore master structure
was indeed widespread at least until 2010 (when a E.U. directive on hedge funds was expected
to lead to the relocation of some hedge funds in Europe). For instance, the director of a group
providing services to the asset management industry mentions “the traditional Ireland-Cayman
master-feeder structures in the hedge fund world” in Hedgeweek: http://tiny.cc/8e62n.

2nttp://wuw.cimoney.com.ky/WorkArea/DownloadAsset .aspx?id=3861

26More precisely, I add long equities assets, 50% of the investments in master funds and other
funds, and subtract short equities assets. I then apply the multiplicative factors described above
for debt securities.

2TThe 2006 Digest (CIMA, 2007) gives the beginning of year net asset value (NAV) of reporting
funds, i.e. their end-2005 NAV. I assume a similar asset allocation in 2005 as in 2006.
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0.8-0.9tr in 2005, peaking at USD 1.6-1.8tr in 2007 and down to USD 1.2-1.3tr in
2008. Note, however, that the debt/equity breakdown is quite different whether
one looks at the TIC dataset or at the CIMA dataset. The debt share is higher
according to U.S. sources.

B.3 Coherence between both estimates and uncertainties

To sum up, two different methods, based on fully independent data sources, yield
convergent estimates for the value of the portfolio assets of the Cayman Islands.
These are reasonable figures to start with (much more reasonable that the negligible
bank holdings reported in the CPIS). However, each method has its limitations. In
what follows, I provide additional consistency checks, describe in more details the
main uncertainties that remain, analyze where they come from, and give their order
of magnitude when possible.

First, it is clear that the 50-50 assumption made for dealing with Cayman funds
investments in master and other funds is unsatisfactory. We can provide bounds
for the funds’ foreign equity holdings by considering two extreme cases. In the
lower-bound scenario, all master and other funds in which Cayman funds invest
are domiciled in the Cayman Islands, so all the corresponding equity claims are
domestic. In the upper bound scenario, all master and other funds are domiciled
abroad and feeders are small compared to master funds, so their assets must be
counted as portfolio rather than direct investments. The implied lower bound for
foreign equity holdings equals USD 400bn in 2006, and the upper bound reaches
USD 1,503bn. There is a substantial USD 1tr uncertainty.?®

Second, other financial institutions besides funds and banks operate in the Cay-
man Islands: a large number of structured finance entities (special purpose vehicles
— SPVs — or entities — SPEs), as well as holding companies, captive insurances,
and international business companies (IBCs).?? Their claims are not included in
my “Cayman-based” estimate (line 17), but they are captured by the TIC dataset,
hence included in my “U.S.-based” estimate (line 1). The fact that both methods
yield convergent results only makes sense if SPVs, holding companies, insurance,
and IBCs have negligible cross-border portfolios compared to investment funds. Is
it reasonable on a priori grounds? To a large extent, yes. First, before the financial
crisis, SPVs were largely used by onshore banks to securitize loans. Thus, they
typically had loans (e.g. mortgage), i.e. “other investments”, on the asset side (the
acquisition of which they financed by issuing international bonds). A particular
kind of SPV called structured investment vehicles (SIVs) used to have portfolio
holdings: they invested in long term assets such as asset-backed securities and cor-

28Note that given the widespread indications that many master funds are onshore, the lower
bound scenario is really extreme. However, the U.S. TIC survey recorded only USD 20bn of U.S.
investment funds liabilities vis-a-vis the Cayman Islands in June 2007 — maybe because not so
many masters are actually domiciled in the U.S., maybe because the investments made by Cayman
feeders in U.S. masters are counted by the U.S. as direct investment liabilities, or maybe because
the TIC missed a lot of liabilities, since many U.S. hedge funds have apparently been unaware of
their reporting duties for a long time. The third scenario seems most plausible.

29For a description of the main financial activities undertaken in the Cayman Islands and es-
pecially in the famous Ugland House building that hosted 18,857 entities in March 2008, see the
U.S. Government Accountability Office (2008).
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porate bonds, which they financed by borrowing short term, seeking to make a
profit from the spread, juste like traditional banks (hence the term “shadow bank”
used to describe them). To my knowledge, there is no good data on the aggregate
holdings of SIVs, but industry reports suggest that they were limited, even at their
2007 peak (around USD 200-300bn, i.e. 10 times less than funds). SIVs basically
disappeared at the end of 2008.3° As regards holding companies domiciled in the
Cayman Islands, they should have direct investment assets (they control foreign
affiliates), not portfolio investments. The captive insurance sector is negligible:
according to CIMA, it had USD 34bn of assets in April 2008 (U.S. Government
Accountability Office, 2008, p. 9). Lastly, we know very little on the holdings of
IBCs.3 All in all, it seems reasonable to consider that the bulk of the Cayman
Islands’ foreign securities holdings belong to the mutual funds sector. Therefore,
the consistency between U.S. data and CIMA data is meaningful. There remains,
however, some uncertainty on the securities holdings of SPVs and IBCs.

Third, TIC data may be a poor proxy for Cayman holdings of U.S. assets.
Source-based estimates of a country ¢’s holdings on j Aij can substantially differ
from host-based data L;; because of cross-border custody. Now, there are reason
to believe that cross-border custody is widespread in the Cayman Islands. First,
Cayman funds are mostly managed and administered from abroad, which means
that their assets may in fact be held by foreign custodians. According to CIMA’s
Digests, at least 50% of Cayman fund assets are managed from the United States.
These assets are likely to be in custody in the U.S., hence properly identified as
liabilities of the U.S. vis-a-vis the Cayman Islands by the TIC system. But 20%
are managed from the U.K. and 6% from Switzerland and Liechtenstein. They
may be in custody in U.K. or Swiss bank, hence wrongly attributed to the U.K.
or to Switzerland. Thus, TIC data may significantly under-estimate the true U.S.
holdings of Cayman funds.

On the other hand, it is likely that wealthy foreigners use Cayman custodians to
manage their portfolios of U.S. securities. BIS data show that Cayman banks are
huge net importers of cash deposits of “non-bank” agents. Anecdotal evidence con-
firms that rich persons use the Cayman Islands for wealth management purposes.>?
The U.S. securities held by Cayman banks on behalf of foreign residents are recorded
as liabilities of the U.S. vis-a-vis the Cayman Islands by the TIC survey, though

30See “Sigma collapse marks end of SIV era”, Financial Times, October 1st 2008.

31'We can gain some insight here by looking at Jersey, a huge center for the incorporation of IBCs,
with 33,000 incorporated companies at the end of 2008 (see Jersey’s Financial Services Industry —
Quarterly Report, available online at http://www. jerseyfinance. je/Technical/Statistics/).
The CPIS gives the sectoral breakdown of Jersey’s portfolio (CPIS Table 3). Col. 7 of the
CPIS Table 3 for Jersey gives the assets of “other” financial intermediaries which are neither
insurance companies nor mutual funds, i.e. of SPEs and IBCs. At the end of 2008, their foreign
portfolios amounted to USD 188bn. Some evidence suggest that the IBC business is somewhat
more developed in Jersey than in the Cayman Islands. For instance, there are many more trusts
companies, corporate services providers, and consultants in Jersey as in the Cayman Islands.
The number of such companies should go hand in hand with the number of IBCs, since their
job is basically to provide directors, nominees, trustees, etc., for the administration of offshore
corporations (and the management of SPVs).

32Gee, e.g., the detailed testimony of a former Cayman Islands banker to the U.S. Senate (2001).
Note also that 8,000 U.S. persons reported to the IRS that they owned an account in the Cayman
Islands in 2008 (U.S. Government Accountability Office, 2008), a lower bound for the true figure.
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they should not. Thus, TIC data may over-estimate the true U.S. holdings of the
Cayman Islands.

It is impossible on a priori grounds to say which problem is likely to dominate.
We can, however, see what happens in Bermuda, the CPIS-participating OFC which
is the most akin to the Cayman Islands.?® Between 2001 and 2004, Bermuda’s CPIS-
reported claims on the U.S. Aij were very close to U.S. TIC-recorded liabilities
vis-a-vis Bermuda L; (the A,;/Lj; ratio was between 0.9 and 1.17%%). Since 2005,
Bermuda’s U.S. claims have been between 1.3 and 1.5 larger than TIC-recorded
liabilities. The Bermudian example shows that the TIC data must be taken with
care, and suggests that I may significantly under-estimate the Cayman Islands’
holdings of foreign securities.

To sum up, the best available estimate, backed by two fully independent dataset,
is that total Cayman holdings of foreign securities amounted to USD 1.2tr in 2008,
down from USD 1.6tr in 2007. The key uncertainties that surround these figures
are: (i) the location of the master funds in which Cayman hedge funds invest; (ii)
the extent to which Cayman funds use non-Cayman and non-U.S. custodians; (iii)
the holdings of SPVs and trusts. Overall, it is likely that my estimate understates
the foreign holdings of the Cayman Islands. Hence, the figures in Table A6 and col.
3 of Table A1 should be considered as being on the low-end.

But importantly, the uncertainty surrounding Cayman holdings is irrelevant for
the computation of the unrecorded global offshore wealth of households 2. This
is because I compute the Cayman Islands’ cross-border portfolio liabilities using
the same data and the same assumptions as those used to estimate Cayman assets
(see Section B below). For instance, fund holdings may be USD 1tr larger than my
preferred estimate, but if it is the case, the Cayman Islands’ equity liabilities would
also be USD 1tr larger than my preferred estimate. This would leave unchanged
the global asset-liability discrepancy.

C Other corrections for CPIS-reporting countries

Besides the crucial correction for the Cayman Islands, I only make two minor cor-
rections to the raw assets data reported in the CPIS.

C.1 Netherlands SFIs

The first is to upgrade the assets reported by the Netherlands, which exclude the
assets of Netherlands’ special financial institutions (SFIs). SFIs are holding com-

33Bermuda is the largest “small international financial center” in the CPIS, and like the Cayman
Islands a U.K. Overseas Territory (hence has English as official language), located close to the
Caribbean sea (Bermuda is in the Atlantic), with a very high GDP per capita (USD 90,698 versus
USD 57,222 for the Cayman Islands (Lane and Milesi-Ferretti, 2010)) and a fixed exchange rate
with the U.S. dollar. Bermuda also hosts an important hedge fund industry (Sullivan, 2008).

34This, however, conceals important discrepancies by asset class: Bermuda reported significantly
more debt assets on the U.S. than the U.S. recorded debt liabilities vis-a-vis Bermuda (with a
A;j/L;; ratio of 1.1-1.6). The opposite was true for equities (with a A,;/L;; ratio of 0.2-0.4). The
debt discrepancy can be explained by Bermuda’s holdings of U.S. international securities through
custodians in Luxembourg and Belgium (Clearstream and Euroclear Bank), and more generally
by the fact that Bermuda, still a relatively small OFC, may not have developed yet a substantial
domestic custody industry.
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panies, finance companies that extend loans to foreign group corporations and are
financed from abroad, and more generally “resident enterprises or institutions, ir-
respective of their legal form, in which non-residents hold a direct or indirect par-
ticipating interest through a shareholding or otherwise and whose objective is or
whose business consists to a major extent of receiving funds from non-residents and
channelling them to non-residents” (De Nederlandsche Bank, 2009, p. 3).

All figures sent by the Netherlands to the IMF, whether for its balance of pay-
ments, international investment position, or for the CPIS, exclude the assets of
SFIs.3 The EWNII figures are equal to those reported to the IMF. Now, all data
should be based on the residence principle defined by the Balance of Payments Man-
ual (IMF, 1993). So, throughout the paper, I use the IIP published by the DNB
with SFIs included. It does not make a great difference on the portfolio assets side
(less than USD 100bn), since SFIs are mainly holding companies that don’t own
portfolio assets but direct investments. However, it makes a significant difference
(more than half a trillion USD) on the liabilities side.

C.2 Other

The second correction consists in filling in the gap for the few CPIS countries that
have not participated each year. For instance, Bahrain did not report in 2002 and
2003. To fill in the gap, I simply use Bahrain’s share in total CPIS-countries assets
in 2004, and apply it to the 2002 and 2003 totals. The same interpolation technique
is used for Barbados (2001-2002), Gibraltar (2001-2003), India (2001-2003), Latvia
(2001-2005), Kuwait (2001-2002) and Mexico (2001-2002). Col. 4 of Table A1 adds
the correction for Netherlands’ SFIs and for the missing years.

The key limitation of the CPIS is that a number of countries did not partic-
ipate during the period covered by the present study (2001-2008), in particular
most Middle-Eastern oil-exporters (Oman, Qatar, Saudi Arabia, the United Arab
Emirates, Iran and Iraq), China, Taiwan, and the British Virgin Islands. I explain
below how I construct estimates of the aggregate securities holdings of (i) China, (ii)
Middle-Eastern oil exporters and (iii) all other non-CPIS participating countries.

D China (Table A7)

China did not participate in the CPIS, and we know that it did not participate in
the SEFER either (figures reported in the SEFER are too low to be consistent with
a participation of China, see Wooldridge (2006).)

I start with the Chinese data on official foreign exchange assets, reported in
the IMF International Financial Statistics (IFS) line 1d.d, and reproduced in Table
A7, line 2. T assume that 85% of China’s foreign exchange reserves are invested in

35See the country notes for the Netherlands in the IMF Balance of Payments Statistics (2009):
“The residence of enterprises operating in free trade zones is not recorded following the residency
criteria of BPM5. Special Financial Institutions (SFIs) are considered residents of the Netherlands
[in the BPM5]. These entities play a significant role in the Dutch balance of payments. However,
the size of their transactions also leads to distortions of individual balance of payments items. For
this reason, DNB [de Nederlandsche Bank] publishes two balance of payments statements: one
including and one excluding SFIs. The Dutch balance of payments reported to the IMF consists
of only national figures, i.e., SFIs are excluded.”



A. Global Aggregate Securities Assets (Tables A1l and A4-A9) 192

securities.® The 85% figure is on a best-guess basis. On average, reserve assets
tend to be invested more conservatively, i.e., with a higher fraction in non-risky
bank deposits (around 25% since the middle of the 1990s3"). However, the BIS
dataset on the deposits held by official monetary institutions shows that only 3%
of Chinese reserves were deposited in BIS-reporting banks at the end of March
2006 (Wooldridge, 2006, p. 37). China’s central bank may be particularly risk-
taking or may hold the bulk of its foreign currency banknotes in Chinese onshore
banks — which do not report to the BIS. The 85% figure tries to catch a balance
between the two scenarios. If we were to assume that all Chinese foreign exchange
reserves are invested in securities, the resulting estimate of €2 would only be trivially
affected.

The figures for China’s portfolio of publicly-held foreign securities are displayed
in line 3 of Table A7 and col. 6 of Table Al. I also estimate the amount of China’s
privately-held portfolios (i.e., non reserve assets), based on China’s (imperfect)
international investment position (Table A7, line 9, 10, and 11). The IIP starts
in 2004 and is established at book value, which means that equity assets were
underestimated during the bull market of 2004-2007. Accordingly, for equities, I
only use the 2008 IIP figure: on december 31st 2008 the global stock market was
low, with major stock indices flat or negative on a 10 years period, so at that
time book values were probably not far from market values. I then extrapolate
backwards using the proportional change of U.S. equity liabilities vis-a-vis China
(from the monthly TIC estimates of Bertaut and Tryon (2007)). For debt assets, I
use the IIP figures for 2004-2008 and extrapolate backwards similarly.

At the end of 2008, the resulting Chinese portfolio of foreign securities (Table
AT line 15, and Table A1 col. 5) amounted to USD 1.9tr, of which 87% were reserve
assets. It means that China was the 7th largest holder of foreign securities, with
assets comparable to those of Germany and Luxembourg (USD 2.1tr).

Regarding portfolio composition, I compute the share of equities in China’s port-
folio using the share of equities in its portfolio of U.S. assets (from the TIC survey
of U.S. liabilities). At year-end 2008, 95% of China’s foreign portfolio consisted
of bonds. China was accordingly the 3rd largest foreign bond-holder in the world,
close to France (USD 2.0tr) and behind Japan.

Lastly, my estimate for total public plus private Chinese securities assets can be
compared with the TIC data on Chinese holdings of U.S. securities (Table A7 line
19-22). The ratio between China’s (observed) U.S. securities holdings and China’s
(estimated) total foreign securities appears to be very stable in the 69-76% range
throughout the period (Table A7 line 23). This is coherent with other studies®

36Foreign exchange reserves (1d.d) “include monetary authorities’ claims on nonresidents in
the form of foreign banknotes, bank deposits, treasury bills, short- and long-term government
securities, ECUs (for periods before January 1999), and other claims usable in the event of balance
of payments need” (IMF, 2009). By adding reserve positions in the IMF and the U.S. dollar value
of SDR holdings by monetary authorities, we get Total Reserves Minus Gold (line 1 1.d, reproduced
here in Table A7, line 1); adding Official Gold Holdings (line lad) we get total reserve assets.

37See Wooldridge (2006, p. 31). The same pattern emerges when we restrict the attention to
reserves invested in U.S. dollars: McCauley (2005, p. 59) documents that 24.2% of estimated dollar
reserves at end-June 2004 were bank deposits (17.9% in non-U.S. banks, 6.3% in U.S. banks).

38See, e.g., Setser and Pandey (2009), who compute a U.S. share of 66% in February 2009. The
small discrepancy with my estimate comes from the fact that Setser and Pandey try to capture
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and suggests that China had probably not significantly diversified away from the
U.S. dollar over the period. Estimating the value of China’s foreign securities by
using the TIC survey and assuming a constant U.S. share (say 70%) would give
fully convergent results.

E Middle Eastern oil exporters (Table A8)

Middle Eastern oil exporting countries are Bahrain, Iran, Iraq, Kuwait, Oman,
Qatar, Saudi Arabia, and the United Arab Emirates. Sovereign Wealth Funds
(SWFs) play an important role in their accumulation of foreign claims. SWFs are
publicly controlled funds investing budgetary and extra-budgetary savings (here
coming mainly from oil revenues). At the time of this paper, Middle East countries’
SWEF assets were not considered reserve (IMF, 2007, p. 14), contrary for instance
to Russia’s. Thus, we can distinguish three kinds of investors in Middle East oil
exporting countries: i) central banks (accumulating reserve assets); ii) sovereign
wealth funds, iii) other investors (wealthy private families, other households, private
financial and non-financial corporations). I call public assets reserve plus SWF
assets.

E.1 Available data and assumptions

Data on Middle Eastern oil exporters are scarce. In Table A8, I gather the available
evidence and present my computations. Each country publishes its reserve holdings
(Table A8 line 17), but these figures exclude SWF holdings (and include deposits,
not only securities),? so the coverage of Gulf countries’ foreign holdings in standard
dataset is significantly incomplete. We only have good data for Saudi Arabia.°

China’s holdings held offshore, e.g. with Hong-Kong or U.K. custodians (this also explains why
they have a somewhat larger figure for total Chinese assets, i.e. USD 2.2tr in February 2009 vs.
USD 1.9tr for my december 2008 estimate).

39In 2010, Saudi Arabia revised its reporting method. Before 2010, Saudi Arabia’s sovereign
wealth fund assets, which are managed by the Saudi Arabian Monetary Agency (SAMA), were
excluded from the reserve figures reported by Saudi Arabia to the IMF. From 2010 on, SAMA’s
sovereign wealth funds are classified as reserve assets. Saudi Arabia has provided revised reserve
figures starting in 2005. In order to insure continuity, in line 17 of Table A8 I stick to the old
classification, in which reported reserves asset exclude Saudi Arabia’s sovereign wealth fund.

40SAMA publishes its balance sheet monthly (http://www.sama.gov.sa/sites/samaen/
ReportsStatistics/statistics/Pages/MonthlyStatistics.aspx). The first column of Table
8a in SAMA (2010b, p. 16) refers to reserve assets (labelled “issuance department assets” in the
annual report (SAMA, 2010a, p. 416)) in the old definition of reserve assets (see the above foot-
note). At the end of 2008, Saudi Arabia had 121,066 million riyals in reserve (including gold), i.e.
USD 32.3bn, of which 1,556 million Riyal in gold holdings (SAMA, 2010b, Table 9 p. 20). This
is strictly consistent with the data reported to the IMF in the 2008 edition of the International
Financial Statistics (i.e., before SAMA changed its reporting method). Col. 2-6 of SAMA (2010b,
Table 8a) refer to Saudi Arabia’s sovereign wealth fund holdings (labelled “banking department
assets” in the annual report). At the end of 2008, Saudi Arabia’s SWF had 1,154,247 million riyals
in foreign securities (USD 307.8bn) and 379,487 million riyals in deposits with banks abroad (USD
101bn, i.e. bank deposits amounted to 24% of the SWF assets). Lastly, SAMA (2010b, Table
8a part 2 p. 17) reports the assets of the “independent organizations” managed by SAMA (these
are the Public Pension Agency, the General Organization for Social Insurance, the Development
Funds and other institutions). At the end of 2008, they had 227,648 million Riyals (USD 60.7bn)
in foreign securities. Assuming that 75% of SAMA’s IMF-reported foreign exchange reserves were
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Several figures on SWFs holdings circulate in the public domain, but they are not
based on official publications. At the time of this paper, there is no way to assess
their accuracy: they could be far from the truth.*! Private assets should be captured
by the portfolio part of the IIP, or by cumulating outward private flows, but only
Kuwait and Bahrain compile an IIP and participate in the CPIS, and few countries
provide detailed flow data.*?

Given the difficulties in identifying all Middle Eastern oil exporters’ holdings, 1
simplify matters as follows. I include all the securities held offshore by Middle East-
ern oil exporters in my “unrecorded household offshore wealth” total €2. Therefore,
for the purpose of computing the sum of all identifiable assets worldwide (Table
A1), we only need to estimate the onshore holdings of oil exporters. The best way
to do so is to use counterpart countries data, i.e, most notably the TIC survey of
U.S. portfolio liabilities. By definition, the TIC survey tells us the value of all the
U.S. securities directly held by oil exporters — that is, through banks in the Middle
East, not through Swiss or U.K. custodians. We can then apply an estimate of the
share represented by U.S. securities in the portfolio of Middle Eastern oil exporters
to get the value of their total onshore portfolio.

The U.S. Treasury does not publish country-level holdings of Middle-Eastern oil
exporters, but an aggregate figure for Bahrain, Iran, Iraq, Kuwait, Oman, Qatar,
Saudi Arabia and the United Arab Emirates. I take the value of the U.S. long-
term securities held by oil exporters (Table A8 line 7) directly from the monthly
TIC estimates produced by Bertaut and Tryon (2007). For short-term securities,
the Treasury survey of U.S. banking liabilities cannot be used, because it does
not disentangle between Asian oil-exporters’ different kinds of short-term claims
(deposits, securities, other). I compute Middle Eastern oil exporting countries’
holdings of short term U.S. debt (Table A8 line 10) from their holdings of long-
term securities, assuming a short-term/long-term ratio equal to the average short-
term /long-term ratio for all foreign official institutions’ holdings of U.S. securities.*3

invested in securities, Saudi Arabia had USD 390bn in foreign securities at the end of Decem-
ber 2008, disregarding its private holdings. Note that in the revised reserve figure published in
the 2010 edition of the IMF International Investment Statistics, Saudi Arabia has USD 440bn in
reserve assets (line 1d.d., which includes deposits) at the end of 2008.

41The greatest uncertainty surrounds the holdings of the Abu Dhabi Investment Authority
(ADTA), with, at the end of 2007, “some estimates as low as USD 250bn and as high as USD
1.3tr” (Setser and Ziemba, 2007, p. 6).

42Qatar and the United Arab Emirates don’t disseminate BoP data. When BoP or other flow
data exist, there is often no distinction between equity and debt. Lane and Milesi-Ferretti (2007)
provide portfolio asset estimates based on cumulated flows for Iran, Oman, Qatar and the United
Arab Emirates. Equity assets of Qatar and Iran are set to zero. As far as debt is concerned, there
is no breakdown between portfolio and other debt (i.e., bank deposits and loans).

43Total long-term U.S. holdings of foreign official institutions (FOI) come from the March 2010
release of the Bertaut and Tryon (2007) database; total short-term U.S. securities of FOI are line
5 + line 6 of the Historical Liabilities to Foreigners by Type and Holder dataset, downloaded
on June 16, 2010 from http://www.ustreas.gov/tic. Note that “foreign institutions” in the
TIC survey include sovereign wealth funds: “Contrary to the assumptions of many data users,
the holdings of foreign official institutions as reported in the TIC system consist of more than
the foreign reserve asset holdings of central banks and of other foreign government institutions
involved in the formulation of international monetary policy. They also include the holdings
of foreign government-sponsored investment funds and other foreign government institutions.”

(Bertaut et al., 2006, p. A63).
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To estimate the share represented by U.S. in the portfolio of Middle Eastern oil
exporters, I have looked at all the geographical breakdown estimates published re-
cently.** They share three convictions: (i) the U.S. share is high, much higher than
the U.S. share in exports or the average share of the U.S. in global cross-border posi-
tions. (ii) However, most authors point to a somewhat declining share of the U.S. in
recent year — though the exact magnitude of the decline is debated — and a diver-
sification towards Europe, Japan, and emerging economies. (iii) The diversification
strategy mainly concerns the most “aggressive” SWFs (Abu Dhabi Investment Au-
thority, Kuwait Investment Authority, Qatar Investment Authority), whereas the
biggest player, the Saudi Arabian Monetary Agency, may still invest the bulk of its
assets in the U.S.

I find that assuming for 2001 a 70% share of U.S. assets, and then a regular de-
cline of 2 percentage points per year fits the various available estimates best (Table
A8 line 14). The 70% figure for 2001 matches the USD share of oil exporting coun-
tries’ deposits in BIS-reporting banks (Stever et al., 2006, p. 18), and corresponds
to the oldest estimates (usually in the 70-75% range). The 56% figure for 2008
matches the most recent estimates and various back-of-the-envelope computations
suggesting that only 50% of Gulf countries’ capital outflows have been invested in
the U.S. in recent years.

E.2 Results and discussions

The resulting onshore portfolio of Middle Eastern oil exporters is displayed in col. 7
of Table A1 and line 15 of Table A8. In 2008, for instance, oil exporters owned USD
582bn of foreign securities onshore. Though mostly publicly held, a surprisingly
high share of their portfolio seems to be invested in equities (40-50% throughout
the period, except at the end of 2008), suggesting a markedly different investment
pattern than in China.*®

How large is the likely offshore portfolio of Middle Eastern oil exporters? His-
torically, oil exporters have been key players in the offshore wealth management
market: in the beginning of the 1980s, Middle East countries owned around 20% of
Switzerland’s fiduciary deposits (see Table A25 col. 3). Today, a significant fraction
of their holdings are certainly in custody in U.K. and Swiss banks, hence wrongly
attributed by the U.S. TIC to the U.K. and Switzerland.*® This is particularly true
for wealthy private families, for which going offshore is a sensible diversification
strategy.

4 These are: APICORP (2006), Setser and Ziemba (2007), Woertz (2007), Handy et al. (2008)
and Setser and Ziemba (2009).

45The high share of equity assets in Gulf countries’ portfolio is consistent with available anec-
dotal evidence. For instance, McKinsey (2007, p. 53) estimates that 46% of the assets held by
petrodollars investors are in equities, 42% in bonds and cash, and the remaining 12% in FDIs and
alternative investments.

46Here, one should not confuse the process of using a foreign institution for securities trading,
i.e. using a U.K. broker to buy U.S. bonds, and using an offshore custodian for safekeeping, i.e.
when a country ¢ entrusts its claims on j to a custodian which is neither in ¢ nor in j. Middle
Eastern oil exporters, as others, routinely use foreign brokers, which explains why oil exporters
are not very apparent in the U.S. Treasury transactions dataset. The use of foreign custodians,
however, is a very different thing, and less frequent (which is why the “transaction center bias” is
much more pronounced in the TIC data than the “custodial center” bias).
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We can guess the size of Middle Eastern oil exporting countries’ offshore portfolio
by comparing my estimate of their onshore holdings (Table A8 line 15) with other
estimates that include offshore holdings.

Setser and Ziemba (2009) put Gulf Cooperation Council (GCC*7) States’ assets
at USD 1,200bn in 2008. Assuming that 85% were invested in securities (which
is more than in Saudi Arabia, where the securities share is 75%), and that Iran
and Iraq (the 2 non-GCC oil exporters) have 0 portfolio asset, this figure implies
that Middle Eastern oil exporters had securities holdings of around USD 900bn at
the end of 2008 (Table A8 line 25). Setser and Ziemba (2009) cumulate the GCC
States’ current account balances overtime, a method that should in theory capture
offshore holdings.*® Their securities asset figure is between 1.4 and 1.7 larger than
my estimate of Middle East oil exporters’ onshore holdings: if Setser and Ziemba
(2009) are right, around 40% of oil exporters’ foreign securities are held offshore
(Table A8 line 27).

Lane and Milesi-Ferretti (2007) also estimate the total assets of Middle East
oil exporters. Their portfolio equity figure (Table A8 line 30) is comparable to
my onshore estimate.*® They don’t have a portfolio debt figure, but we can infer
one from their total debt asset figure as follows. Debt assets include portfolio
debt, deposits with foreign banks, loans, trade credit, and other debt assets. By
definition, private debt assets plus reserves minus deposits in BIS-reporting banks
is an upper bound for portfolio debt assets.?® In line 31 of Table A8, I assume that
20% of the (debt assets + reserve - deposits in BIS banks) residual takes the form
of loans, trade credit, deposits in non-BIS reporting banks, etc., and that 80% takes
the form of debt securities. In this computation, I exclude Bahrain which publishes
an IIP (Bahrain’s sovereign wealth fund has negligible holdings), and add Bahrain’s
reported portfolio debt asset in the end.

Summing the portfolio equities and debt securities figures, we get an estimate
of the securities held onshore and offshore by Middle Eastern oil exporters. Sub-
tracting my onshore holding estimate, we get the implied offshore holdings (Table
A8 line 36). They are comparable, if a bit higher, to those implied by Setser and
Ziemba’s (2009) study: Lane and Milesi-Ferretti’s figures imply that 50-60% of
Middle Eastern oil exporters’ portfolio is held offshore. This is around 10% of my
“unrecorded household offshore wealth” total §2 (Table A8 line 38).

Anecdotal evidence suggests that public institutions and not only wealthy fam-
ilies use offshore custodians.®® As the focus of this paper is on private offshore

47GCC States are Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and the United Arab Emirates.

48GQetser and Ziemba (2007) assume that all surpluses are channeled to public investment funds
(reserve or SWF), except for Saudi Arabia where they assume that one quarter goes to private
hands. Their estimate can thus be read as including almost all GCC assets, public plus private.

49Note that in some cases (Qatar, Iran), equity assets are 0 in the EWNII database, and Iraq
is not included in the database.

50Tt is an upper bound because deposits in BIS banks do not capture all cross-border deposits:
Middle East countries can have deposits in non-BIS reporting banks. And debt assets include
loans and trade credits in addition to deposits.

51See McCauley (2005). Official offshore holdings have historically been important for bank
deposits, and driven by the positive yield differential between interests on eurodollar accounts in
London and interests on onshore U.S. bank accounts. The differential existed because (i) capital
controls de facto segmented the onshore and offshore dollar money market, and (ii) U.S. reserve
requirements made it costlier for U.S. banks to borrow in the U.S. and advantageous to finance
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wealth, some might find desirable to exclude central banks’ or sovereign wealth
funds’ offshore holdings from 2. But the distinction between private and public
wealth is not always clear, and the fact that public institutions and not only pri-
vate individuals use offshore custodians is interesting per se. It may reflect fears of
assets freezing, as happened in the past (for instance when the U.S. froze Iranian
assets in 1979°?), fears of stricter financial disclosure rules in the wake of 9/11, or
infrastructure risks (trading of U.S. Treasury securities was interrupted in the U.S.
in September 2001, but still functioned in Europe). It has been an important driver
in the development of the offshore wealth management business, and is still part
of the puzzling anomalies in global accounts. The use of offshore banks by official
institutions explains, in particular, why BIS figures on central bank accumulation
of USD deposits differ from U.S. sources on official financing of the U.S. current
account deficit, a discrepancy that has preoccupied economists and policy-makers
alike (McCauley, 2005; Summers, 2004). I choose, accordingly, to include Middle
Eastern oil exporters’ official offshore holdings in €.

Although oil exporters raise important data challenges, we can be confident that
my estimate for their onshore holdings is meaningful, i.e. that it includes all onshore
holdings (around USD 600bn in 2008), and that offshore holdings (maybe around
USD 500bn in 2008) are not many times larger than onshore holdings. I provide
below two additional consistency checks supporting this claim.

First, we can turn to the Japanese survey of portfolio liabilities®® to get an
idea of Middle Eastern countries’ identifiable investments in Japan, and see if they
are in line with my estimate of their total onshore holdings. They are. Middle
Eastern countries’ identifiable assets in Japan reached USD 100bn at the end of
2008, which is around 15% of their estimated total onshore portfolio (Table A8
line 39). This figure is higher than Japan’s share of world GDP, but well in line
with the diversification assumption: oil exporters’ Japanese holdings seems to have
been multiplied by 10 in nominal terms between 2001 and 2008, pushing the ratio
between Middle Eastern identifiable investments in Japan and in the U.S. from 0.1
to 0.3 (Table A8 line 41).

Second, we have good data for Saudi Arabia, which is by far the largest oil
exporter (Saudi’s exports top Kuwait’s and UAE’s taken together). Saudi Arabia’s
net oil balance is 40-45% of the Middle East’s (Table A8 line 44).>* Now, Saudi
Arabia’s total foreign portfolio assets account for 45-55% of my estimated Middle
Eastern countries’ onshore holdings throughout the 2001-2008 period.?® The figure
for Saudi assets (line 42 of Table A8) includes reserve, SWF and pension funds

themselves from London, driving up the interests rates there, even after the abolition of U.S.
capital controls in 1974. Although the yield differential has disappeared since the end of the
1980s, the habit of holding a large share of reserve USD deposits in offshore banks has remained
(McCauley, 2005, p. 62). Much less, however, is known regarding the use of offshore custodians
for reserve securities holdings, which is our primary concern here, and cannot be explained by any
yield differential.

52Gee Hufbauer et al. (1990) cited in McCauley (2005, p. 60)

53Table 4 of the CPIS downloaded on October 25th, 2008, from http://www.imf.org/.

5Data are from the IMF World Economic Outlook.

55Except in 2008, where Saudi Arabia’s share rises to 66%, which is consistent with the widely
shared belief that SAMA has a more conservative portfolio than ADIA, KIA and QIA, i.e. was
more heavily invested in bonds and in U.S. dollars when the financial crisis hit.
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assets,”® whether held onshore or offshore. The consistency between Saudi Arabia’s
total assets divided by total Middle Eastern onshore holdings, and Saudi Arabia’s
share in the Middle East’s net oil balance, suggests that offshore public wealth is
not many times greater than onshore public wealth (otherwise SAMA’s holdings
would be a much greater percentage of the estimated onshore holdings of Middle
Eastern countries). Total Gulf holdings are larger than their onshore holdings, but
not many times so.%”

Some uncertainties remain about the portfolios held by oil exporters. However,
the estimate presented in col. 7 of Table Al rests on solid foundations, namely
the U.S. TIC data for (directly-held) assets in the U.S. Total holdings of Middle
Eastern countries are larger, but (i) not hugely so (maybe around twice larger); (ii)
assets not captured in col. 7 of Table Al are, by construction, offshore assets that
we want to include in €2, hence exclude from Table Al.

F Other countries (Table A9)

Besides China and most Middle-East countries, smaller investors with non-zero
portfolios do not report to the CPIS, most notably Algeria, Angola, the British
Virgin Islands, Croatia, Libya, Nigeria, Morocco, Peru, Serbia, Slovenia, Taiwan,
and Vietnam. I estimate on the one hand their private holdings and on the other
their reserve assets. Table A9 presents the computations, which are summarized in
col. 11 of Table A1 (private holdings) and col. 12 of Table Al (reserve holdings).

F.1 Private assets

Private (i.e., portfolio) holdings of non-CPIS participating countries, besides China
and Middle East oil exporters, come from two sources. Most data come from the up-
dated and extended External Wealth of Nations mark II (EWNII) database (Lane
and Milesi-Ferretti, 2007). Data for small international financial centers (Andorra,
Anguilla, Liechtenstein, Monaco, Montserrat, Nauru, Palau, the British Virgin Is-
lands, etc.) come from my own computations.

External Wealth of Nations countries Most non-CPIS participating countries
are included in the EWNII. When no international investment position is compiled,
EWNII stock estimates are built by cumulating balance of payments flows with
valuation adjustments. The reader is referred to Lane and Milesi-Ferretti’s (2007)
paper and its appendix for all the details.

I take the equity asset figures of non-CPIS countries covered by the EWNII
directly from the EWNII database. At the time I wrote this Appendix, the EWNII

56Note that Saudi Arabia’s private mutual funds holdings, not included here, are negligible
(USD 4.2bn of foreign securities assets at the end of 2008 (SAMA, 2010a, p. 284).

5"Note, however, that SAMA data slightly understate Saudi Arabia’s total holdings. For in-
stance, Saudi Arabia’s holdings in BIS-reporting banks are slightly higher than cross-border bank
deposits reported by SAMA. In December 2008, SAMA reported USD 101bn (SWF) + 8bn (25 %
of reserve, old definition) + 4bn (pension funds) = USD 113bn of foreign bank deposits; the
BIS locational banking dataset put Saudi Arabia’s foreign deposits at USD 180bn, of which
USD 39bn belonged to the non-bank sector not covered by SAMA (see BIS Table 7A and 7B,
http://www.bis.org/statistics/bankstats.htm).
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ended in 2007. T compute the 2008 equity asset levels as 0.575 times the 2007 level.
The 0.575 factor is equal to the ratio: equity assets privately owned in the 2008
CPIS / equity assets privately owned in the 2007 CPIS.

Things are more complicated for portfolio debt, because in most cases, the
EWNII only gives a figure for portfolio debt plus other debt assets (which include,
e.g., cross-border bank accounts). Portfolio debt is identified only for the countries
that publish their international investment position. For them, total debt assets are,
on average, 5 times larger than portfolio debt assets (it is an unweighted average).
Accordingly, I compute portfolio debt as 20% of total debt when the former is
missing. I compute the 2008 level as 0.913 of the 2007 level. 0.913 is equal to the
ratio: debt assets privately owned in the 2008 CPIS / debt assets privately owned
in the 2007 CPIS.

Lines 7 to 12 of Table A9 present the results. As the reader can see, the largest
non-CPIS country covered by the EWNII, besides China and Middle East oil ex-
porters, is Taiwan (Table A9 line 10).

Small Offshore Financial Centers Countries which are not in the EWNII
database are mostly small offshore financial centers.?® I proceed as follows. First, I
compute their portfolio liabilities by summing all the claims that CPIS-participating
countries report on them. Second, I assume that they have a zero net portfolio po-
sition, so their assets A; are given by:

J

Note that the CPIS-derived liabilities flji are not computed from the raw
CPIS data, but from the modified CPIS data that correct for the Cayman Islands’
non-bank sector. The correction matters because Cayman funds have significant
links with funds in other OFCs (through master/feeder structures). In particular,
the extended gravity model suggests that Cayman funds owned more than USD
100bn on the British Virgin Islands in 2008. In turn, it implies that the British
Virgin Islands had at least USD 100bn in foreign assets. The methodology used
in this paper makes sure that all countries and jurisdictions are included in my
estimate of total securities assets and that the entire dataset is internally consistent.

Lines 13 to 18 of Table A9 present my estimate of the portfolio claims held by
the small international financial centers which are neither included in the CPIS nor
in the EWNII. As the reader can see, the largest center is the British Virgin Islands
(line 16) which, I estimate, had USD 231bn in portfolio claims at the end of 2007.5

The total private holdings of non-CPIS countries, excluding China and Middle

58 All other countries or territories have negligible assets. The only exception is Iraq. It is absent
from the EWNII database, but I include it in my Middle Eastern oil exporters aggregate.

59Note that in official IIP statistics Liechtenstein is included in Swiss data and Monaco in French
data. Hence by including these countries’ assets in my world total, I somewhat over-estimate the
global amount of identifiable claims. This issue is mitigated by the fact that I also include these
countries’ liabilities in my global amount of identifiable liabilities. So my global gross securities
positions are slightly too high, an issue which on net makes practically no difference (i.e., should
not affect my estimate of the total unrecorded wealth). I am grateful to an anonymous referee for
pointing this issue to me.
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Eastern oil exporters, are displayed in lines 5 and 6 of Table A9, and copied in col.
11 of Table Al.

F.2 Reserve assets

The reserve assets of non-CPIS countries, excluding China and oil exporters, are dis-
played in the first panel of Table A9 (lines 1 to 4) and copied in col. 12 of Table Al.
In order to compute them, I start with the foreign exchange figures that each coun-
try reports to the IMF (International Financial Statistics, line 1d.d%°). All reserve
assets are not invested in securities (some of them are invested in bank deposits),
and we don’t know the deposits / securities breakdown. Following Wooldridge
(2006, p. 31), I assume that securities account for 75% of foreign exchange reserves
and bank deposits for 25%. The SEFER survey shows that around 1.5% of the
securities held as reserve are invested in equities, and 98.5% in bonds. Therefore, I
assume that bonds are 74% of foreign exchange reserves and equities 1%.

G Total securities assets (Tables A1, A4-A5)

Total identifiable securities assets (Table Al col. 13) are obtained by summing
CPIS-reported assets (including securities held as reserve and by international or-
ganizations), the corrections for CPIS-participants (Cayman Islands and other), and
the assets of China, Middle-Eastern oil exporters, and other non-CPIS countries.
We see that the CPIS captures the vast majority of all identifiable assets: the ratio
between CPIS-reported claims and all identifiable claims was 86% in 2008 (Table
A1l col. 15). The ratio has decreased over the period, starting from 93% in 2001.
The coverage of the CPIS has somewhat deteriorated.

Securities held as reserve and by international organizations are displayed in
col. 14 of Table Al, which is obtained by summing SEFER4SSIO assets, and
the reserves of China, oil exporters, and other non-CPIS countries. There is a
straightforward way to check that this total is correct. By definition, it must almost
be equal to the difference between total non-gold reserve assets held by official
monetary institutions, which are reported by all countries in the IMF International
Financial Statistics,®! and total reserve held as deposits, which are reported by the
Bank for International Settlement (BIS).®? We can see in col. 16 of Table Al that
it is indeed the case. The small discrepancy between col. 14 and col. 16 of Table
A1 can be explained by three factors:

e Some reserves may be held in banks that do not report to the Bank for
International Settlement (for instance part of China’s reserves may be held in

60«“Under Total Reserves Minus Gold (11.d), the line for Foreign Exchange (1d.d) includes mon-
etary authorities’ claims on nonresidents in the form of foreign banknotes, bank deposits, treasury
bills, short- and long-term government securities, ECUs (for periods before January 1999), and
other claims usable in the event of balance of payments need.” (International Financial Statistics,
December 2009, Introduction, p. xiv).

61 And summarized in the IMF COFER database, downloaded on July 27, 2010 from http://
www.imf.org/external/np/sta/cofer/eng/index.htm. The total reserve figure in the COFER
is the sum of IF'S line 1d.d. for all countries.

62BIS locational banking statistics, Table 5C, downloaded on October 22, 2010 from http:
//www.bis.org/statistics/bankstats.htm.
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China).

e The SEFER~+SSIO total includes the holdings of international organizations,
contrary to the “total non gold reserves minus deposits in BIS-banks” residual.

e Some sovereign wealth funds’ holdings might be classified differently in the
IMF International Financial Statistics and in the SEFER.

Despite these three minor limitations, and considering that col. 14 and col. 16 of
Table A1l are almost identical, we can be confident that I have properly accounted
for all official holdings in Table A1l.

Note that the coverage of reserve holdings by the SEFER survey is significantly
worse than the coverage of portfolio holdings by the CPIS. The ratio between all
publicly-held securities (col. 14) and SEFER-reported claims (col. 2) is larger than
1.67 in 2008, and has sharply deteriorated, reflecting the fact that China is not
reporting to the SEFER.

Table A4 describes who are the main holders of foreign securities. We can dis-
tinguish two categories: industrial, emerging and developing countries (left panel)
and offshore financial centers (right panel). Note that the figures for industrial,
emerging and developing countries only include privately-held portfolios (securities
held as reserve assets are aggregated in col. 7). Including reserve holdings changes
the ranking of the main investors. For instance, in 2008, Japan was the 4th largest
investor in terms of privately held portfolios, after the U.S., U.K. and France. But
if we were to include Japan’s foreign securities held as reserve (which are included
in col. 7), then Japan would move to the 2nd position.

In 2008, 23% of all identifiable securities assets were held by mutual funds and
other financial corporations located in offshore financial centers, most notably in
Luxembourg, Ireland and the Cayman Islands. This share is slowly growing (21%
in 2001). Note also that if we include the amount of unrecorded offshore wealth
(Table A4 col. 9, which is simply Table A3 col. 3) in the total “holdings” of
offshore financial centers, then OFCs managed in 2008 31.5% of all (recorded plus
unrecorded) cross border securities, a figure which could be disentangled as follows:

e 20% of all cross-border securities were held by mutual funds, banks, special
investment vehicles etc. incorporated in tax havens. They appeared on the
balance sheet of these institutions, and were well captured by international
statistics. Therefore, the on-balance sheet wealth management business of tax
havens accounted for 1/5 of global cross-border asset trade.

e 11% were held by households through banks in tax havens. They did not
appear on the banks’ balance sheet, and went unrecorded worldwide. The
off-balance sheet wealth management business of tax havens accounted for
more than 10% of global cross-border asset trade.

Table A5 gives the sectoral breakdown of the portfolios reported to the CPIS:
25% of the securities reported in the CPIS are held by banks; 66% are held by other
financial corporations (mutual funds, insurance companies), non-financial corpora-
tions and households; and 8% by the public sector. There is substantial heterogene-
ity across countries; e.g., 75% of Norway’s portfolio is publicly held (by Norway’s
pension fund).
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B Global Aggregate Securities Liabilities (Tables
A2 and A10-A12)

A External Wealth of Nations data

For portfolio liabilities, I start with the updated and extended version of the Ex-
ternal Wealth of Nations (EWNII) dataset constructed by Lane and Milesi-Ferretti
(2007). It includes data for the period 1970-2007 and for 178 economies. Col. 1 of
Table A2 simply reproduces the total portfolio liability figures of the EWNII. The
EWNII has the widest coverage: the sum of all liabilities reported there is slightly
larger the sum of all liabilities reported in the published international investment
positions sent to the IMF (see Table A2 col. 2).

At the time of this paper, the EWNII ended in 2007. For 2008, I use the
international investment position figures published by the IMF. When no IIP is
compiled, I assume that 2008 equity liabilities were 57% of 2007 liabilities (95% for
debt). These multiplicative factors are equal to the ratio: total (public plus private)
assets reported in the 2008 CPIS/total (public plus private) assets reported in the
2007 CPIS.

B Correction to liabilities reported in EWNII

I make a few corrections to the portfolio liabilities figures reported in the EWNII.

B.1 No portfolio debt liabilities

In some cases, there is no breakdown in the EWNII between portfolio debt liabili-
ties and other debt, such as bank accounts. To deal with that, I proceed as follows.
When portfolio debt liabilities figures are available in published international in-
vestment positions sent to the IMF, I use them. When no portfolio debt liability
figure is available, I estimate the portfolio debt liabilities L; of a country j as:

- E A corr
7

Where ), flfj‘?rr denotes the claims reported on 5 by all CPIS-participating coun-
tries, including my corrections (e.g., for the Cayman Islands), and by all non-CPIS
participating countries (e.g., the claims of China and Middle East oil exporters on
7%). This is to keep an internally consistent dataset. The results are displayed in

col. 3 of Table A2. The correction is negligible.

B.2 Netherlands

Like for assets, I use the Dutch international investment position that includes
special financial institutions (SFIs), rather than the investment position figures
reported to the International Monetary Fund (and used in the External Wealth of
Nations) which excludes SFIs. It adds more than half a trillion USD portfolio debt
liabilities in 2008 (see Table A2 col. 4).

63Section C explains how I estimate the bilateral holdings of non-CPIS participating countries.
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B.3 CPIS-derived liabilities larger than reported liabilities (Table A12)

For most countries j, the raw CPIS-derived liabilities ), /L-j are smaller than the
liabilities L; reported in the EWNII. Even if all recording systems were perfect, this
was to be expected since all countries do not participate in the CPIS.

However for a few countries j, 3., A;; > L; (Table A12). This is counter-
intuitive: it means that either too much assets are reported by creditor countries
in the CPIS vis-a-vis 7, or that the EWNII figures underestimate the portfolio
liabilities of j. The latter is more likely, for a number of reasons. First, EWNII
liabilities are put to 0 in some cases when no balance of payments information is
available (e.g. in Panama, Paraguay, or Liberia). Next, liability figures in published
international investment positions may miss some liabilities issued offshore (bonds
directly issued on the international markets), even with high-standard reporting
systems. The French international investment position, for instance, does not record
the short-term debt securities issued by French corporations on the international
market. This explains why the CPIS-derived short-term debt liabilities of France
are larger than the short-term debt liabilities recorded by France in its IIP (which
is directly used for the EWNII). Third, when the discrepancy is non-negligible in
some years, it can be linked to a particular weakness in the IIP data collection of
debtor countries.

Consider the Italian example. In Italy, portfolio liabilities used to be estimated
by cumulating adjusted flows before a stock survey was conducted at the end of
2008. The Central Bank of Italy notes that the survey led to a substantial increase
in Italy’s equity liabilities (Banca d’Italia, 2010, p. 2):

“The new system for the collection of data on investment portfolio stocks
is now based on the anonymous security-by-security reporting of the
stocks held for investors by depositories. [...] The application of the new
method entailed very small revisions for the foreign assets (equities and
bonds) in residents’ portfolios, for which an annual survey was already
made that was very similar to that adopted in the new system [...]. On
the liabilities side (equities and bonds issued by residents and held by
non-residents) the new system produced stocks that were significantly
larger than those published previously. At the end of 2008 liabilities
towards non-residents consisting of debt securities amounted to EUR
1,036.7bn under the new system, against EUR 988.5bn under the old
system; those consisting of equities and investment funds amounted to
EUR 133.7bn under the new system, against EUR 24.3bn under the old
system. The gap reflects the imperfections of the method of compiling
the statistics under which the data where obtained by summing the flows
and adding the valuation adjustments, which gave rise to a systematic
distortion over time.”

Similar weaknesses can be identified in most of the countries where reported
portfolio liabilities in the EWNII are less than the raw CPIS-derived liabilities.
The Canadian international investment position at market value relies mostly on
flows for equity liabilities combined with a partial survey of stock positions; only
53% of domestic corporations were surveyed in 2004 (Statistics Canada, 2004, p.
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73). At the time of this paper, Germany’s portfolio liabilities were still computed
by cumulating flows (vs. security-by-security custodial and investor surveys for
assets).® In Cyprus, portfolio liabilities were only estimated for listed companies.5®
Lastly, note that international investment positions data can be revised several
years after their first publication (e.g., to take into account stock surveys).5¢

In the paper, I make the assumption that liability estimates L; are accurate.
Accordingly, in the few cases where liability figures have obvious deficiencies, it
is important to correct them. So when the raw CPIS-derived liabilities ), Ay
exceed the reported liabilities L;, I simply replace the EWNII L; figures by the
CPIS-derived liabilities 37, A;;.57 When doing so, I use the raw CPIS data, not the
augmented claims that take into account the Cayman Islands’ non-bank sector.5
This is to make sure that any mistake made in the allocation of the Cayman hedge
funds’ holdings does not affect the present correction. Note that the IMF made a
similar correction when it computed its own global missing stock table for 2002.%9

The correction is displayed in col. 4 of Table A2, which is simply col. 11 of
Table A12. The correction is not negligible, but one order of magnitude smaller
than the total missing portfolio wealth (e.g. USD 612bn in 2007 vs. more than
USD 5tr of missing wealth). The choice to upgrade the available liability figures
in a few cases does not explain any significant part of the gap between securities
assets and liabilities at the global level. On the contrary, I have only made limited
correction to available liability figures; by definition, the corrections I make in Table
A12 are on the low-end, since the raw CPIS-derived portfolio liability understates
what would be the true liability L; recorded by j if its liability survey was accurate.

Looking forward, it seems likely that some portfolio liability figures will be
revised. At the time of this research, some large countries (e.g., Germany) still
cumulate flows to estimate their portfolio liabilities, whereas they use security-by-
security stock surveys for the assets side of their international investment position.
The Italian experience shows that cumulating flows can introduce significant in-
accuracies. Second, the huge amount of offshore debt issuance makes it difficult
to accurately monitor all portfolio debt liabilities.”® Third, most statistical efforts

64See the country notes for Germany in the IMF Balance of Payments Statistics. As of 2010,
“Portfolio investment liabilities are not yet compiled from stock data, but on the basis of modified
accumulated flows. It is planned to use stock data for the future in line with further enhancements
of the ECB Centralized Securities Database”.

65See the country notes for Cyprus in the IMF Balance of Payments Statistics: “Concerning
portfolio investment liabilities, the CSE reports to the CBC stocks of liabilities of listed companies
vis-a-vis nonresidents (i.e., equity capital held by nonresident shareholders)”.

66For instance, the 2007 equity liabilities of Germany were revised upwards by around USD
50bn, and it was not reflected in the version of the External Wealth of Nations database used at
the time of this paper.

6"Note that Lane and Milesi-Ferretti (2007) already used the CPIS-derived liabilities of Italy
instead of the official (old) IIP — they had rightly anticipated that the officially reported figures
were too low. Accordingly I do not correct Italy’s liability figures reported in the EWNII (see
Table A12). T just generalize Lane and Milesi-Ferretti’s approach to the few other cases in which
reported liabilities in the EWNII or IMF IIP are suspiciously low.

681 simply modify the raw CPIS figure by allocating the confidential and unallocated CPIS
claims (see Section C below). This has negligible consequences, but is more coherent.

69see CPIS Table 14, “Global Discrepancy in Portfolio Investment at end-December 20027, http:
//www.imf .org/external/np/sta/pi/globaldi.htm#tabl4.

"OWe don’t know whether offshore issuance of debt securities bias upwards or downwards the
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have been focused on improving and harmonizing the methods used to compile as-
sets data. There is no such thing as a coordinated portfolio investment liabilities
survey.

If improved techniques for liability surveys lead some countries to upgrade their
portfolio liability figures, this will increase the gap between identifiable securities
assets and liabilities, thus increase my estimate of the amount of unrecorded off-
shore wealth €. As the Italian experience shows, this is a plausible perspective
for Germany (where reported equity liabilities, based on modified cumulated flows,
have been smaller in recent years than the raw-CPIS derived liabilities).

C Small offshore financial centers

The External Wealth of Nations database has no information on small international
financial centers, and a few other small countries. I proceed as follows.

C.1 Cayman Islands

For the debt liabilities of the Cayman Islands, I start with the Bank for Interna-
tional Settlements securities statistics (BIS Table 11, and Table 14A and 14B for a
breakdown between short-term and long-term debt).”™ They show that the Cayman
Islands had issued around USD 1.1tr of international debt in 2008 (Table A6 line
20). If these securities are entirely owned by foreigners, then it gives a good picture
of the Cayman Islands’ debt liabilities. Note that Cayman funds and structured in-
vestment vehicles (SIVs) probably own some of the Cayman-issued debt securities,
but we cannot quantify these holdings.

We can compare the BIS figures with the debt claims reported by creditor coun-
tries on the Cayman Islands™ (Table A6 line 21). Overall, the two series are well
in line. However, creditor-reported debt claims on the Cayman Islands are 1.25-1.3
larger in 2004 and 2005 than the BIS figures. The BIS has probably missed some
Cayman-issued securities. Accordingly, I compute the debt liabilities of the Cay-
man Islands as the maximum of the BIS and creditor-derived figures (Table A6 line
19).

For equity liabilities, I compute fund equity liabilities and non-fund equity lia-
bilities separately.

For fund liabilities, I use CIMA’s Investment Digests (CIMA, 2007, 2008, 2009).
Specifically, I start with the total net asset values (NAV) of Cayman funds reported
in the Digests. These NAV overstate the cross-border equity liabilities of Cayman

global liability figure. For instance, all debt securities issued offshore by U.S. corporations are
counted by the U.S. Treasury as foreign liabilities, though some of them could be held by U.S.
residents. In this case, offshore issuance biases L; upwards. By contrast, French statisticians
disregard short-term debt issued by French corporations on the international market. In this
case, offshore issuance biases L; downwards. Note that the French figures are not affected by the
correction described above, because I don’t disentangle between short term and long term debt,
and that overall CPIS-derived debt liabilities of France are lower than the liabilities France reports
in its IIP.

"Ihttp://www.bis.org/statistics/secstats.htm.

"2Note that the BIS and CPIS dataset are completely independent: the BIS dataset aggregates
security-by-security information coming from several market sources (Dealogic, Thomson Financial
Securities Data, ISMA, etc.).


http://www.bis.org/statistics/secstats.htm

B. Global Aggregate Securities Liabilities (Tables A2 and A10-A12) 206

funds, because a substantial fraction of Cayman funds are held by other Cayman
funds in master/feeder and funds of funds structures. To deal with that, I assume
that 50% of the Cayman Islands’ funds investments in master and other funds
are investments in domestic funds. Accordingly, I subtract to the NAV of Cayman-
domiciled funds 50% of their investments in master and other funds. The remainder
captures the net asset value of the funds owned by the rest of the world. This way
of proceeding is fully consistent with the strategy adopted in Section A to estimate
Cayman funds’ holdings of foreign securities. Before 2005 (the first year for which
CIMA provides any figure), I extrapolate backwards using the proportional change
of the total securities assets of the Cayman Islands (Table A6 line 8).

The resulting fund equity liabilities are displayed in line 22 of Table A6. Note
that the funds’ equity liabilities are smaller than their portfolio assets (Table A6
line 14). This is the result of two opposing effects. On the one hand, hedge funds
are leveraged: they borrow cash to buy securities. This drives their gross portfolio
holdings above their net asset value. On the other hand, hedge funds do not invest
only in securities, but also, for instance, in derivatives (more than USD 100bn in
2008): this tends to make their portfolio holdings smaller than their NAV, hence
smaller than their portfolio liabilities. In 2006, 2007 and 2008, the leverage effect
dominates; in 2005 the two effects cancel out.

For the equity liabilities of the non-fund corporations domiciled in the Cayman,
I use the TIC survey of U.S. foreign assets. At the end of December 2008, equity
assets of the U.S. on the Cayman non-fund sector amounted to USD 61bn (Table
A6 line 24), down from USD 184bn in 2007 (Department of the Treasury et al.,
2009, Table 30 p. 68).” This gives a lower bound for the non-fund equity liabilities
of the Caymans. It is hard to assess whether this lower bound is far from the truth
or not, so I assume that the Cayman non-fund liabilities are simply equal to the
U.S. non-fund equity assets on the Caymans.™

Total equity liabilities for the Cayman Islands (Table A6 line 22) are the sum
of the funds and non-funds liabilities. We can compare these equity liability fig-
ures with the equity claims reported by creditor countries on the Cayman Islands
(CPIS data corrected plus imputed claims; Table A6 line 25). There is a huge
gap. My preferred estimate of Cayman equity liabilities is 2 to 3 times larger than
the creditor-derived equity liabilities of the Caymans (Table A6 line 22/25). More
importantly, the gap is robust to almost any assumption one can make on the ge-
ographical structure of feeder/master and funds of funds arrangements. Take for
instance CIMA’s 2007 Investment Statistical Digest. It shows that the funds had
a USD 2,265bn net asset value, and that they invested around USD 1,559bn in

T add columns 2 (common stock) and 4 (preferred & other).

7To get an independent estimate of non-fund equity liabilities, I have tried the following method.
I have used public data on security-by-security holdings of Norway’s sovereign wealth funds, broken
down by country (available online at http://www.nbim.no/en/Investments/holdings-/). This
dataset gives the value of Norway’s SWF investment, as well as its share in the capital of each
company in which it invests. Thus, we know the total market capitalization of all Cayman Islands’
companies in which Norway’s SWF invests (note that the SWF does not invest in mutual funds,
except for some real estate investment companies). This provides a lower bound for the equity
liabilities of the Cayman Islands non-fund sector. In december 2009, 31st, this lower bound is
USD 94.2bn; at the same time, U.S. non fund equity claims on the Cayman reached USD 109bn.
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other funds.™ If we assume that 90% of these funds were in fact domiciled in the
Cayman Islands, then we must subtract 0.9x1,559bn to the total Cayman funds
NAV in order to obtain the value of their cross-border equity liabilities. Even after
this subtraction, the Cayman equity liabilities are still larger than the total claims
of creditor countries (CPIS corrected plus imputed). Since the 90% assumption is
strongly at odds with CIMA’s indications that most mater funds are not in the
Caymans, there is definitely a significant hole in the identification of the owners of
the shares issued by Cayman funds.

The low level of assets recorded by the U.S. on Cayman funds is especially
striking. At the end of 2008, the U.S. TIC survey shows that U.S. residents reported
only USD 35bn of claims on Cayman funds (Department of the Treasury et al.,
2009, Table 30 p. 68). This is 20 times less than U.S. portfolio assets owned by the
Cayman Islands (which mostly belong to its fund sector), and 30 times less than
my preferred estimate of Cayman fund foreign equity liabilities. Given the strong
links between the U.S. and the Cayman Islands, it is pretty obvious that the TIC
considerably under-estimated the claims on Cayman funds beneficially owned by
U.S. residents.

There are four possible explanations. First, U.S. residents may simply hold these
claims in self-custody. For instance, a U.S. person can directly invest USD 10mn in
a Cayman fund, without any security materializing this claim. The TIC reporting
system cannot capture such holdings, and consequently understates U.S. foreign
assets. Second, U.S. individuals can use foreign custodians, for instance entrust
their claims on Cayman funds to foreign banks (Swiss, Cayman, etc.). In this case,
the TIC survey also understates the true amount of U.S. claims on the Caymans.

A third possibility is that the TIC does a pretty good job at capturing the
foreign mutual funds shares owned by U.S. residents, and that the bulk of the
Cayman Islands’ fund liabilities are owned by shell corporations in other tax havens
(some, probably most of them, with U.S. resident beneficial owners). For U.S.
tax-compliant individuals, investing in an offshore feeder fund is not interesting,
because of the passive foreign investment company rules (PFIC). The PFIC rules
prevent U.S. investors from avoiding the income tax by investing in foreign funds
that don’t distribute any income but capitalize all their gains. They aim at leveling
out the treatment of domestic and foreign funds.” However, the PFIC status is
self-reported by taxpayers: the related taxes can be avoided. Accordingly, non-
compliant taxpayers have an incentive to invest trough offshore funds (as long as
the funds do not earn too much income subject to withholding taxes’). Knowing
this, compliant hedge fund managers discourage U.S. persons from investing in

">More precisely, reporting funds invested USD 990bn in master funds and USD 405bn in other
funds; and reporting funds accounted for 89.5% of total gross assets.

"6Shareholders of a U.S. mutual fund pay taxes each year on their pro-rata share of income and
capital gains earned by the fund. Investors in a French mutual fund, by contrast, only pay taxes
on distributed income and on realized capital gains when they sell their shares.

"TTo make things clearer, consider the simple example of a Cayman hedge fund investing in U.S.
equities and in U.S. debt, and a U.S. person buying a share of this fund. To what extent can she
minimize her tax liability? First, since there is no automatic exchange of information between the
Cayman Islands and the U.S., the IRS cannot know the income she earns trough the fund: the
income tax can be evaded. Second, the fund is not taxed in the Cayman Islands. Third, dividends
paid by the U.S. to the funds are subject to a 30% withholding tax that is not refundable. But
U.S.-source cross-border interest payments are not subject to any withholding tax, and neither are
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their offshore feeder funds. They direct them towards their onshore feeder, and
use only offshore feeders for tax-exempt U.S. investors (for instance foundations).
The solution for U.S. non-compliant taxpayers consists in putting a non-U.S. shell
corporation between the offshore feeder and themselves.” In principle, this foreign
corporation is a FDI asset for the U.S. (on the tax haven in which the shell entity is
incorporated). In practice, this FDI asset goes unrecorded in the U.S. international
investment position. The shell entity owns a portfolio equity claim on the offshore
feeder. This portfolio equity claim is most probably unrecorded by the country
where the shell entity is incorporated (e.g., the Bahamas). This mechanism may
explain why the TIC survey records so few U.S. claims on Cayman funds. The
low level of recorded claims would not be due to a deficiency of the TIC survey.
However, it would leave unchanged the fact that the U.S. under-estimates its net
foreign asset position (since, most probably, it does not record the foreign direct
investments made by U.S. residents who set up shell corporations in tax havens to
hold their portfolio securities).

A fourth, and most likely explanation, for the low level of U.S. claims on Cayman
funds, is the fact that U.S. hedge and private equity funds have been unaware of
their reporting duties to the TIC for a long time. So a significant amount of claims
held by U.S. feeders on offshore Cayman masters probably goes unrecorded. The
Federal Reserve Board and the U.S. Treasury are currently working on improving
their coverage of U.S.-based funds. Looking forward, these improvements will make
it possible to know which of the four above explanations accounts best for the low
level of U.S. claims recorded on Cayman funds.

Note that the level of claims on foreign mutual funds recorded in the TIC survey
is extremely low for all countries, not only for the Cayman Islands. At the end of
2008, over the USD 2,748bn of U.S. equity claims on foreigners, only USD 109bn
were on foreign funds. In particular, claims on the 2 largest offshore fund centers,
Ireland and Luxembourg, were negligible (resp. USD 7.6bn and USD 4.5bn). In
addition to cross-border or self-custody problems, in addition to the use of shell
corporations, and in addition to the problems in the reporting of U.S. hedge funds,
such low holdings reflect the fact that foreign retail funds are often not registered
under the United States Investment Company Act of 1940, which means that their
shares cannot be sold to U.S. residents through U.S. banks.™

To sum up, the available evidence indicates that the Cayman Islands had large
equity liabilities at the end of 2008 (around USD 1tr), and that the bulk of the
corresponding claims were missing from counterpart country assets data around
the world.

Putting the debt and equity liabilities of the Cayman Islands together, we obtain
the Cayman Islands’ total portfolio liabilities displayed in line 18 of Table A6.

capital gains. This makes easy for the fund to generate untaxed income (moreover, the withholding
tax on dividends can be avoided through the use of derivatives). To sum up, the capital income
tax liability of the U.S. investor can easily be reduced to 0, see Sheppard (2008).

78 At the time of this paper, hedge funds had very limited “know your customer” obligations
and were exempt from most anti-money laundering rules. That is, hedge fund managers were not
required by law to know if the beneficial owners of the shell corporations investing in their funds
were U.S. citizens or not.

"Note, however, that this legislation can be bypassed by investing in an offshore hedge fund
that invests in turn in offshore retail funds, since hedge funds are not subject to the Act.
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Portfolio liabilities appear to be substantially larger than assets (Table A6 line 8);
this is true for both equities (line 22) and debt securities (line 19).

The negative portfolio equity position was to be expected: all offshore mutual
fund centers have a negative portfolio equity position, because claims on mutual
funds are always counted as equities, even though the funds also invest in bonds.®°

The negative portfolio debt position is consistent with large-scale securitization
taking place through Cayman special purpose vehicles. In a typical securitization
operation, a SPV acquires a loan (e.g., mortgage), backing this purchase by issuing
international bo